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1. Introduction 
 

This report provides an overview of the best available science and other key concepts of relevance 

to the achievement of the 1.5°C limit – i.e., the long-term temperature goal (LTTG) of the Paris 

Agreement – and assesses the adequacy of the mitigation measures and targets of the 33 

Respondent States in Duarte Agostinho v Portugal and 32 other States against the LTTG. The 

report is divided into three main parts (in addition to Part 1, this introduction): Part 2 provides an 

overview of the emissions reductions required to achieve the LTTG of the Paris Agreement. Part 

2 is further divided into two main sections. The first section outlines the emissions reductions that 

are required globally to achieve the LTTG of the Paris Agreement. The second section provides 

an overview of the key considerations of relevance to determining an individual country’s 

contribution to the necessary global emissions reductions. The division of Part 2 into these two 

main sections reflects the two essential steps involved in assessing the adequacy of any country’s 

climate change mitigation measures and targets: the first is to determine the level of emissions 

reductions required globally and the second is to determine that country’s share of those emissions 

reductions. 

 

Part 3 provides an overview of the methodologies relied on to assess the adequacy of the climate 

change mitigation measures and targets adopted by the countries which are the subject of this 

report. In brief, the first of these methodologies assesses the level of ambition required of these 

countries to achieve the Paris Agreement’s LTTG, relative to their “fair share” of global emissions 

reductions consistent with the 1.5°C temperature goal. The second indicates the emissions 

reductions that can be achieved by these countries domestically (according to considerations of 

global cost-effectiveness, a concept which is explained in Part 2). Part 3 also provides an overview 

of four other considerations of relevance to the country assessments contained in this report: (1) 

the relevance of international climate finance; (2) the reliance on projected emissions based on 

current policies, (3) the exclusion of emissions from the Land Use, Land Use Change and Forestry 

(LULUCF) sector and (4) the relevance of “base years”1 to the comparability of mitigation targets. 

 

The individual country assessments are outlined in Part 4. Each country assessment contains an 

“emissions profile” and an assessment of the relevant countries’ mitigation measures according to 

the two methodologies referred to above. The emissions profile provides an overview of the 

emissions available to date of the country in question, its target (where relevant) and its projected 

emissions reductions. For countries which have submitted a Nationally Determined Contribution 

(NDC) under the Paris Agreement,2 the justifications of ambition outlined in those NDCs are 

analysed with reference to the science and other key concepts outlined in Part 2. Justifications of 

 
1 1990 is the “base year” in the EU’s target to reduce its emissions by 55% relative to 1990 levels by 2030, for 

example. 
2 These are, the European Union on behalf of its Member States, Norway, Russia, Switzerland, Turkey, the United 

Kingdom and Ukraine. 
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ambition may also be outlined in government publications (government agency studies, 

parliamentary reports etc.) other than an NDC, which are not considered in this report. However, 

such justifications may be separately assessed by reference to what is outlined in Part 2. 

 

2. Achieving the 1.5°C limit of the Paris Agreement 
 

As noted in the introduction, this part of the report is divided into two sections. The first, section 

2.1, outlines the emissions reductions that are required globally to achieve the LTTG of the Paris 

Agreement. The second, section 2.2, provides an overview of the key considerations of relevance 

to determining an individual country’s contribution to the necessary global emissions reductions. 

 

2.1. The emissions reductions required globally to achieve the Paris Agreement’s 1.5°C 

limit  
 

2.1.1. Background to the Paris Agreement’s long-term temperature goal 

 

Article 2 of the United Nations Framework Convention on Climate Change (UNFCCC) states: 

 

“The ultimate objective of this Convention and any related legal instruments that 

the Conference of the Parties may adopt is to achieve, in accordance with the 

relevant provisions of the Convention, stabilization of greenhouse gas 

concentrations in the atmosphere at a level that would prevent dangerous 

anthropogenic interference with the climate system. Such a level should be 

achieved within a time-frame sufficient to allow ecosystems to adapt naturally to 

climate change, to ensure that food production is not threatened and to enable 

economic development to proceed in a sustainable manner.” 

 

Since the adoption of the UNFCCC in 1992, the State Parties to the Convention have sought to 

determine, in light of best available science, the level at which greenhouse gas (GHG) 

concentrations must stabilise to prevent “dangerous anthropogenic interference with the climate 

system”. Informed by science, the concept of a goal expressed in terms of a limit for the global 

mean surface air temperature increase above pre-industrial levels has emerged as a means to 

operationalise the ultimate objective of the UNFCCC. The scientific and political understanding 

of the appropriate LTTG has evolved over time. At the meeting of the Conference of the Parties 

to the UNFCCC in Cancun in 2010 (COP16), it was decided that the global average temperature 

needed to be “held below 2°C” above pre-industrial levels.3 This decision (Decision 1/CP.16 or 

 
3 UNFCCC, The Cancun Agreements, Decision 1/CP.16, UN Doc. FCCC/CP/2010/7/Add.1 (2010) 

<https://unfccc.int/resource/docs/2010/cop16/eng/07a01.pdf>, at para. 4.  

http://www.climateanalytics.org/
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the “Cancun Agreements”) therefore established “hold below 2°C” of temperature increase above 

pre-industrial levels as the then-applicable LTTG.  

 

At the same time, Parties to the UNFCCC recognised from as early as 2009 the risks of important 

climate impacts associated with a 2°C global mean warming above pre-industrial levels, and the 

potential desirability of holding global mean warming to 1.5°C.4 International scientific consensus 

has since solidified around 1.5°C being a safer LTTG (while recognising the danger of global 

warming of even lower amounts). In the 2010 Cancun Agreements, it was decided to periodically 

review the necessity of strengthening the “hold below 2°C” LTTG “on the basis of the best 

available scientific knowledge, including in relation to a global average temperature rise of 

1.5°C.”5 This led to a process known as the Periodic Review of the adequacy of the long-term 

temperature goal. The first Periodic Review took place between 2013 and 2015 and was conducted 

under the auspices of the UNFCCC. An extensive science-policy dialogue known as the Structured 

Expert Dialogue (SED) was conducted as part of the first Periodic Review in which 70 leading 

climate scientists including from all Intergovernmental Panel on Climate Change (IPCC) Working 

Groups participated. The SED concluded in its May 2015 report that, based on the extensive 

evidence reviewed, “the ‘guardrail’ concept, in which up to 2°C of warming is considered safe, is 

inadequate and would therefore be better seen as an upper limit, a defence line that needs to be 

stringently defended,”6 and that efforts should be made to “push the defence line as low as 

possible,” noting that a warming limit of 1.5°C would come closer to a “safer guardrail.”7 

 

Following the outcome of the first Periodic Review, in December 2015 the State Parties to the 

UNFCCC adopted a new LTTG which moved beyond the “hold below 2°C” LTTG of the Cancun 

Agreements.8 This is reflected in the Paris Agreement, which defines the LTTG in Article 2.1(a), 

as follows: 

  

“Holding the increase in the global average temperature to well below 2°C above 

pre-industrial levels and pursuing efforts to limit the temperature increase to 1.5°C 

above pre-industrial levels, recognizing that this would significantly reduce the 

risks and impacts of climate change.”9 

 

 
4 See UNFCCC, Copenhagen Accord, Decision 2/CP.15, UN Doc. 

FCCC/CP/2009/11/Add.1<https://unfccc.int/resource/docs/2009/cop15/eng/11a01.pdf>, at para. 12 (2009) (“We call 

for an assessment of the implementation of this Accord to be completed by 2015, including in light of the 

Convention’s ultimate objective. This would include consideration of strengthening the long-term goal referencing 

various matters presented by the science, including in relation to temperature rises of 1.5 degrees Celsius.”);  
5 UNFCCC, The Cancun Agreements, above n 3, at para. 4.  
6 UNFCCC, Report of the Structured Expert Dialogue, UN Doc. FCCC/SB/2015/INF.1 (2015) 

<https://unfccc.int/resource/docs/2015/sb/eng/inf01.pdf>, at p. 18. 
7 Ibid, at p. 33. 
8 UNFCCC, The 2013-2015 Review, Decision 10/CP.21 (2015) 

<https://unfccc.int/resource/docs/2015/cop21/eng/10a02.pdf#page=23>, at p. 23, para. 4. 
9 Emphasis added. 
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A related provision, Article 4.1 of the Paris Agreement, is designed to operationalise the LTTG 

prescribed by Article 2.1(a) and provides as follows:  

 

“In order to achieve the long-term temperature goal set out in Article 2, Parties aim 

to reach global peaking of greenhouse gas emissions as soon as possible, 

recognizing that peaking will take longer for developing country Parties, and to 

undertake rapid reductions thereafter in accordance with best available science, so 

as to achieve a balance between anthropogenic emissions by sources and removals 

by sinks of greenhouse gases in the second half of this century, on the basis of 

equity, and in the context of sustainable development and efforts to eradicate 

poverty.”  

 

The reference in Article 4.1 to the achievement of “a balance between anthropogenic emissions by 

sources and removals by sinks of greenhouse gases” is a reference to the achievement of “net-

zero” GHG emissions.  

 

In the decision of the Conference of the Parties to the UNFCCC adopting the Paris Agreement, it 

was noted: 

 

“[W]ith concern that the estimated aggregate greenhouse gas emission levels in 

2025 and 2030 resulting from the intended nationally determined contributions do 

not fall within least-cost 2 ˚C scenarios but rather lead to a projected level of 55 

gigatonnes in 2030, and also […] that much greater emission reduction efforts will 

be required than those associated with the intended nationally determined 

contributions in order to hold the increase in the global average temperature to 

below 2 ˚C above pre-industrial levels by reducing emissions to 40 gigatonnes or 

to 1.5 ˚C above pre-industrial levels by reducing to a level to be identified in the 

special report referred to in paragraph 21 below.”10  

 

Paragraph 21 of that decision in turn invited the IPCC “to provide a special report in 2018 on the 

impacts of global warming of 1.5°C above pre-industrial levels and related global greenhouse gas 

emission pathways.”11 The request thus indicated that the report should not only focus on the 

impacts of 1.5°C of warming but also the emissions pathways required to limit global temperature 

rise to 1.5°C.12 The IPCC published its Special Report on Global Warming of 1.5°C, abbreviated 

 
10 UNFCCC, Adoption of the Paris Agreement, Decision 1/CP.21, UN Doc. FCCC/CP/2015/10/Add.1 (2015) 

<https://unfccc.int/resource/docs/2015/cop21/eng/10a01.pdf>, at para 17. 
11 Ibid, at para 21. 
12 Allen, M. et al, Chapter 1: Framing and Context, in Global Warming of 1.5 C: An IPCC special report on the 

impacts of global warming of 1.5 C above pre-industrial levels and related global greenhouse gas emission 

pathways, in the context of strengthening the global response to the threat of climate change, (eds. Masson-

Delmotte, V., et al) (IPCC, 2018). 
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as SR1.5, in October 2018. Before outlining the characteristics of greenhouse gas emission 

reduction pathways assessed in the SR1.5 that are considered to be consistent with the LTTG of 

the Paris Agreement, some brief background information on emission pathways is provided. 

 

2.1.2. Emissions pathways: background information 

 

The term “emissions pathway” (also referred to as a “mitigation pathway” or 

“emissions/mitigation scenario”) is used to refer to a global emissions reduction trajectory linked 

to the achievement of a particular temperature goal or set of climate related goals.13 Emissions 

pathways are generated by models called Integrated Assessment Models (IAMs). IAMs generate 

emissions pathways based on a vast range of geophysical, socioeconomic and technological 

information.14 An important feature of how IAMs operate is that they seek to assess how a 

particular LTTG can be achieved by determining where in the world (on a regional and sometimes 

national basis, depending on model resolution) emissions reductions can be achieved most cost-

effectively (i.e. at the lowest cost).15 This reflects the fact that the cost of reducing emissions by a 

certain amount in one country or region can differ significantly from the cost of reducing emissions 

by the same amount in another country or region at a given point in time.16 Emissions pathways 

 
<https://www.ipcc.ch/site/assets/uploads/sites/2/2019/05/SR15_Chapter1_Low_Res.pdf> (hereafter “IPCC SR1.5, 

Chapter 1”), at p. 79 (FAQ 1.1). 
13 The IPCC’s SR1.5 acknowledges that “Climate scenarios and pathways are terms that are sometimes used 

interchangeably, with a wide range of overlapping definitions.” IPCC SR1.5, Chapter 1, at p. 63. In this report only 

the term “pathway” is used, consistent with the definition provided in the IPCC SR1.5’s Summary for Policymakers. 

See IPCC, Summary for Policymakers, in Global Warming of 1.5 C: An IPCC special report on the impacts of 

global warming of 1.5 C above pre-industrial levels and related global greenhouse gas emission pathways, in the 

context of strengthening the global response to the threat of climate change, (eds. Masson-Delmotte, V., et al) 

(IPCC, 2018) < https://www.ipcc.ch/site/assets/uploads/sites/2/2019/05/SR15_SPM_version_report_LR.pdf> 

(hereafter IPCC SR1.5, Summary for Policymakers), at p. 24 (“In this Summary for Policymakers, the modelled 

trajectories of global anthropogenic emissions over the 21st century are termed emission pathways.”). 
14 Rogelj, J., et al, Chapter 2: Mitigation Pathways Compatible with 1.5°C in the Context of Sustainable 

Development, in Global Warming of 1.5 C: An IPCC special report on the impacts of global warming of 1.5 C 

above pre-industrial levels and related global greenhouse gas emission pathways, in the context of strengthening the 

global response to the threat of climate change, (eds. Masson-Delmotte, V., et al) (IPCC, 2018) 

<https://www.ipcc.ch/site/assets/uploads/sites/2/2019/05/SR15_Chapter2_Low_Res.pdf> (hereafter “IPCC SR1.5, 

Chapter 2”), at p. 100 (“IAMs combine insights from various disciplines in a single framework, resulting in a 

dynamic description of the coupled energy–economy–land-climate system that cover the largest sources of 

anthropogenic greenhouse gas (GHG) emissions from different sectors.”). 
15 Clarke, L. et al, Chapter 6: Assessing Transformation Pathways, in Climate Change 2014: Mitigation of Climate 

Change. Contribution of Working Group III to the Fifth Assessment Report of the Intergovernmental Panel on 

Climate Change (eds. Edenhofer, O. et al.) (IPCC, 2014) 

<https://www.ipcc.ch/site/assets/uploads/2018/02/ipcc_wg3_ar5_chapter6.pdf> (hereafter “IPCC AR5 WGIII, 

Chapter 6,”), at pp. 428 (“… the scenarios explored here rely on more detailed integrated models and have been 

implemented in a cost-effectiveness framework, meaning that they are designed to find a least-cost approach to 

meeting a particular goal, such as a concentration goal in 2100.”). 
16 Kolstad, C., et al, Chapter 3: Social, Economic, and Ethical Concepts and Methods, in Climate Change 2014: 

Mitigation of Climate Change. Contribution of Working Group III to the Fifth Assessment Report of the 

Intergovernmental Panel on Climate Change (eds. Edenhofer, O., et al.) (IPCC, 2014) 

<https://www.ipcc.ch/site/assets/uploads/2018/02/ipcc_wg3_ar5_chapter3.pdf> (hereafter “IPCC AR5 WGIII, 

Chapter 3,”), at p. 225 (Box 3.2) (“To mitigate climate change, emissions of GHG will need to be reduced to varying 

http://www.climateanalytics.org/
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also indicate the rate at which reductions can be achieved globally over time, and therefore the 

level of emissions reductions that can be achieved by particular points in time, in order to ensure 

that an LTTG remains feasible.  

 

In this way, emissions pathways provide a more complete understanding of how a particular LTTG 

may be achieved than is the case with carbon budgets. A “carbon budget” refers to the total amount 

of CO2 that can be emitted over a period without a particular temperature level being exceeded 

with a given level of probability.17 Carbon budgets do not, however, provide an indication of the 

global emissions reduction trajectory that needs to be followed over a particular period of time in 

order to ensure that this target remains achievable.18 Nor do they indicate where in the world CO2 

emissions reductions can be achieved most cost-effectively. They also relate only to CO2 

emissions, with non-CO2 GHGs (such as methane) contributions to future warming estimated 

separately, adding to the uncertainty associated with carbon budgets.19  

 

2.1.3. Emissions pathways and the Paris Agreement’s LTTG 

 

In the IPCC’s Fifth Assessment Report (AR5), published in 2014 (and therefore before the 

adoption of the Paris Agreement), the “hold below 2°C” of the Cancun Agreements was interpreted 

as meaning a 66% probability (or a “likely” probability in IPCC terminology) of holding global 

temperature increase below 2°C.20 Similarly, decisions adopted by the Conference of the Parties 

to the UNFCCC prior to the adoption of the Paris Agreement based on the “hold below 2°C” LTTG 

referred to emissions pathways with a likely (66%) chance of staying below 2°C.21 Such pathways 

thus have a 33% chance of exceeding 2°C and even a 6% chance of exceeding 2.5°C of warming.22 

 
degrees worldwide. Economic analysis tells us that, for the sake of cost-effectiveness, the greatest reductions should 

be made where they can be made most cheaply. Ideally, emissions should be reduced in each place to just the extent 

that makes the marginal cost of further reductions the same everywhere.”). 
17 Collins, M. et al. Chapter 12: Long-term Climate Change: Projections, Commitments and Irreversibility, in 

Climate Change 2013: The Physical Science Basis. Contribution of Working Group I to the Fifth Assessment Report 

of the Intergovernmental Panel on Climate Change (eds. Stocker, T.F. et al.) (IPCC, 2013) 

<https://www.ipcc.ch/site/assets/uploads/2018/02/WG1AR5_Chapter12_FINAL.pdf> (hereafter “IPCC AR5 WGI, 

Chapter 12), at pp. 1107, 1112. 
18 Ibid, at p. 1113. 
19 Rogelj, J., Forster, P.M., Kriegler, E. et al. Estimating and tracking the remaining carbon budget for stringent 

climate targets. Nature 571, 335–342 (2019). 
20 IPCC, Summary for Policymakers, in Climate Change 2014: Mitigation of Climate Change. Contribution of 

Working Group III to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change (eds. 

Edenhofer, O., et al) (IPCC, 2014) <https://www.ipcc.ch/site/assets/uploads/2018/02/ipcc_wg3_ar5_summary-for-

policymakers.pdf>, at p. 10 (“Mitigation scenarios in which it is likely that the temperature change caused by 

anthropogenic GHG emissions can be kept to less than 2°C relative to pre-industrial levels are characterized by 

atmospheric concentrations in 2100 of about 450ppm CO2eq (high confidence).”). 
21 IPCC SR1.5, Chapter 2, at p. 100. 
22 Forster, P., et al, Chapter 2SM: Mitigation Pathways Compatible with 1.5°C in the Context of Sustainable 

Development – Supplementary Material, in Global Warming of 1.5 C: An IPCC special report on the impacts of 

global warming of 1.5 C above pre-industrial levels and related global greenhouse gas emission pathways, in the 

context of strengthening the global response to the threat of climate change (eds. Masson-Delmotte, V., et al) 

http://www.climateanalytics.org/
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The best estimate for the maximum global mean temperature increase under such emissions 

pathways is about 1.7-1.8°C.23 Such emissions pathways are not understood as being in line with 

the LTTG of the Paris Agreement because this goal imposes a more stringent limit on warming 

than the previous “below 2°C” goal. 

 

A large number of pathways were analysed in SR1.5 and include those which fall into the 

following categories:24 

- “Lower 2°C” pathways; 

- “Higher overshoot” pathways; 

- “No or limited overshoot” 1.5°C pathways. 

“Lower 2°C” pathways, like those which underpinned the Cancun Agreements, have a 66% chance 

of staying below 2°C25 and are therefore not understood as being in line with the Paris Agreement’s 

LTTG.  

 

“Higher overshoot” pathways are pathways in which the global average temperature overshoots 

1.5°C by more than 0.1°C before returning to below 1.5°C by 2100. In terms of probability, such 

pathways have a higher than 66% chance of exceeding 1.5°C26 and a 14-20% probability of 

exceeding 2°C.27 The median peak level of global warming in “higher overshoot” pathways is 

1.7°C.28 The peak warming characteristics, as well as those associated with environmental 

degradation and tipping points (see section 2.1.4. below), of these pathways resemble those of 

“lower 2°C” pathways, which also have a median peak warming value of 1.7°C.29 The difference 

between “higher overshoot” pathways and “lower 2°C” pathways is that the former envisage large-

scale deployment of carbon dioxide removal (CDR) technologies to extract CO2 from the 

atmosphere in order to reduce the global average temperature, following a period of overshoot,30 

to below 1.5°C in 2100. The difficulties associated with both overshooting 1.5°C and with reliance 

on CDR in emissions pathways are further discussed below. 

 
(IPCC, 2018) <https://www.ipcc.ch/site/assets/uploads/sites/2/2019/05/SR15_Chapter2_SM_Low_Res.pdf> 

(hereafter “IPCC SR1.5, Chapter 2SM”), at p. 2SM-19 (Table 2.SM.12). 
23 IPCC SR1.5, Chapter 2SM, Table 2.SM.12 
24 Further categories of higher temperature pathways were also assessed in the report. 
25 Ibid, at p. 2SM-18 (Table 2.SM.11). 
26 Ibid at p. 2SM-19 (Table 2.SM.12) 
27 Ibid. 
28 Ibid, at p. 2SM-19 (Table 2.SM.12). 
29 "Ibid, at p. 2SM-19 (Table 2.SM.12). It is worth noting that while both the 1.5°C-High-OS (referred to here as 

“higher overshoot”) and Lower-2°C have a peak median warming of 1.7°C, the 25th & 75th percentiles are higher for 

the Lower-2°C. 
30 IPCC SR1.5, Chapter 2, at p. 122 (“The high end of the CDR deployment range is populated by high overshoot 

pathways, as illustrated by pathway archetype S5 based on SSP5 (fossil-fuelled development) and characterized by 

very large BECCS deployment to return warming to 1.5°C by 2100”). 

http://www.climateanalytics.org/
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The final category, “no or limited overshoot” 1.5°C pathways, are those which the Summary for 

Policymakers (SPM) of the SR1.5 identified as being “consistent with 1.5°C global warming”.31 

“No overshoot” pathways are those in which the global mean peak temperature increase, relative 

to pre-industrial levels, over the course of the 21st century is limited to 1.5°C or less.32 “Limited 

overshoot” pathways are those in which the best estimate of global mean temperature temporarily 

exceeds 1.5°C relative to pre-industrial levels before peaking around or below 1.6°C and returning 

to below 1.5°C by 2100 at the latest, subsequently either stabilising or continuing to fall.33 “No or 

limited overshoot” 1.5°C pathways are “about as likely as not” to limit peak warming below 1.5°C 

throughout the 21st century (i.e. with a probability of doing so between 33%-66%) and “more likely 

than not” (50% or greater chance) to limit warming to below 1.5°C by 2100.34 Pursuing emissions 

reduction pathways in this category would also give a ‘very likely’ (>90%) probability, although 

not a “virtual certainty” (in IPCC terminology), of not ever exceeding 2°C.35  

 

“Limited overshoot” 1.5°C pathways also rely on CDR technology to return the global average 

temperature to below 1.5°C, but to a much more limited extent than in “higher overshoot” 1.5°C 

pathways.36 As further discussed in section 2.1.6, the actual amount of CDR deployment varies 

considerably between different emissions scenarios in this category.37 Generally, the slower the 

pace of emissions reductions to 2030 envisaged under a pathway, the higher the probability of an 

overshoot and the greater the reliance on CDR later in the century for the same 2100 temperature 

outcome. 

 

 
31 IPCC SR1.5, Summary for Policymakers, at pp. 12-14. 
32 IPCC SR1.5, Chapter 1, at p. 61. 
33 Ibid. 
34 IPCC SR1.5, Summary for Policymakers, at p. 4 footnote 3. See also IPCC SR1.5, Chapter 2SM at p. 2SM-18 

(Table 2.SM.11) and p. 2SM-19 (Table 2.SM.12). 
35 Ibid.  
36 As measured by, e.g., the overshoot severity and overshoot duration presented in IPCC SR1.5, Chapter 2SM at p. 

2-SM-19 (Table 2.SM.12). 
37 Rogelj, J., Huppmann, D., Krey, V., Riahi, K., Clarke, L., Gidden, M., et al. (2019). A new scenario logic for the 

Paris Agreement long-term temperature goal. Nature, 2019(September), 0–1. <https://doi.org/10.1038/s41586-019-

1541-4> 
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2.1.4. Uncertainties associated with emissions pathways and the importance of limiting 

overshoot 

 

The assessment of the level of global warming that is likely to result from any emissions pathway 

involves uncertainty. This uncertainty is due to the degree to which the global climate responds, 

through an increase in global average temperature, to a particular amount of greenhouse gas 

emissions.38 It is primarily because of this uncertainty that the relationship between an emissions 

pathway and an LTTG can therefore only ever be expressed as a matter of probability (as above) 

which, of course, implies a possibility of the LTTG being exceeded. This uncertainty also applies 

to carbon budgets.39 

 

As a result of this uncertainty, “no overshoot” pathways carry only a 50% probability that peak 

21st century temperatures will not exceed 1.5°C if they are followed.40 Similarly, “limited 

overshoot” 1.5°C pathways cannot predict with certainty that the global average temperature will 

not exceed the peak (overshoot) temperature associated with those pathways. There is also some 

uncertainty regarding the possibility of the global average temperature returning to 1.5°C by 2100 

following a period of overshoot, in part due to the need to rely on CDR technologies (discussed 

further in section 2.1.7.) to do so.41  

 

Overshooting 1.5°C risks more severe climate impacts.42 The SR1.5 states that “impacts on natural 

and human systems would be greater if mitigation pathways temporarily overshoot 1.5°C and 

return to 1.5°C later in the century, as compared to pathways that stabilize at 1.5°C without an 

overshoot,”43 and that the former pathways pose “large risks for natural and human systems, 

especially if the temperature at peak warming is high, because some risks may be long-lasting and 

irreversible, such as the loss of some ecosystems.”44  

 

For example, the SR1.5 indicates that a tipping point for ice melt in the Greenland and Antarctic 

ice sheets may be triggered at between 1.5°C and 2°C of warming, which would eventually result 

 
38 IPCC SR1.5, Chapter 2, at p. 101. 
39 Ibid. 
40 IPCC SR1.5, Chapter 2SM, at p. 2SM-18 (Table 2.SM.11).  
41 IPCC SR1.5 SPM, at p. 17 Para C.3.3 (“Limitations on the speed, scale, and societal acceptability of CDR 

deployment hence determine the ability to return global warming to below 1.5°C following an overshoot. Carbon 

cycle and climate system understanding is still limited about the effectiveness of net negative emissions to reduce 

temperatures after they peak”). 
42 IPCC SR1.5, Summary for Policymakers, at p. 5 (para. A.3.2). 
43 Hoegh-Guldberg, O. et al, Chapter 3: Impacts of 1.5°C of Global Warming on Natural and Human Systems, in 

Global Warming of 1.5 C: An IPCC special report on the impacts of global warming of 1.5 C above pre-industrial 

levels and related global greenhouse gas emission pathways, in the context of strengthening the global response to 

the threat of climate change, (eds. Masson-Delmotte, V., et al) (IPCC, 2018) 

<https://www.ipcc.ch/site/assets/uploads/sites/2/2019/06/SR15_Chapter3_Low_Res.pdf> (hereafter “IPCC SR1.5, 

Chapter 3”), at p. 179.  
44 Ibid, at p. 177. 

http://www.climateanalytics.org/
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in massive, irreversible sea level rise.45 Emerging evidence in the scientific literature suggests that 

there are considerable risks for passing a large number of tipping points at levels of warming 

between 1.5°C and 2°C.46  

 

The Summary for Policymakers of the recent Working Group I contribution to the 6th Assessment 

Report of the IPCC (AR6 WGI) summarised these risks as follows: 

 

“The probability of low-likelihood, high impact outcomes increase with higher 

global warming levels (high confidence). Abrupt responses and tipping points of 

the climate system, such as strongly increased Antarctic ice sheet melt and forest 

dieback, cannot be ruled out (high confidence).”47 

 

It is because of the “the very different potential impacts and risks associated with high-overshoot 

pathways”, that the SR1.5 “singles out 1.5°C pathways with no or limited (<0.1°C) overshoot 

[…].”48 This also reflects the scientific community’s understanding that the height of any potential 

overshoot is constrained by the requirement that any temperature increase should always stay “well 

below 2°C” with a high probability. As noted above, emission pathways that overshoot 1.5°C by 

more than 0.1°C are thus not considered to be consistent with the LTTG of the Paris Agreement.  

 

2.1.5. The emissions reductions required by “no or limited overshoot” 1.5°C pathways 

 

The SR1.5 states that, “In model pathways with no or limited overshoot of 1.5°C, global net 

anthropogenic CO2 emissions decline by about 45% from 2010 levels by 2030 (40–60% 

interquartile range), reaching net zero around 2050 (2045–2055 interquartile range).”49 The 

 
45 Ibid, at p. 271. 
46 Drijfhout S., et al, Catalogue of abrupt shifts in Intergovernmental Panel on Climate Change climate models, 

Proc. Nat’l. Acad. Sci. 112(43), E5777–E5786 (2015) <https://doi.org/10.1073/pnas.1511451112>, at p. E5777 

(“Abrupt transitions of regional climate in response to the gradual rise in atmospheric greenhouse gas concentrations 

are notoriously difficult to foresee. However, such events could be particularly challenging in view of the capacity 

required for society and ecosystems to adapt to them. We present, to our knowledge, the first systematic screening of 

the massive climate model ensemble informing the recent Intergovernmental Panel on Climate Change report and 

reveal evidence of 37 forced regional abrupt changes in the ocean, sea ice, snow cover, permafrost, and terrestrial 

biosphere that arise after a certain global temperature increase. Eighteen out of 37 events occur for global warming 

levels of less than 2°, a threshold sometimes presented as a safe limit.”); Lenton T. M., et al, Climate tipping 

points—too risky to bet against, Nature 575(7784), 592–595 (2019) <https://doi.org/10.1038/d41586-019-03595-0>, 

at p. 593 (“A further key impetus to limit warming to 1.5 °C is that other tipping points could be triggered at low 

levels of global warming. The latest IPCC models projected a cluster of abrupt shifts between 1.5 °C and 2 °C, 

several of which involve sea ice. This ice is already shrinking rapidly in the Arctic….”). 
47 IPCC, Summary for Policymakers, in Climate Change 2021: The Physical Science Basis. Contribution of 

Working Group I to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change (eds. Masson-

Delmotte, V., et al) (IPCC, 2021) 

<https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_SPM_final.pdf> (hereafter “IPCC AR6 

WGI, Summary for Policymakers”), at p. 27 (para. C.3.2). 
48 IPCC SR1.5, Chapter 1, at p. 60. 
49 IPCC SR1.5, Summary for Policymakers, at p. 12 (para. C.1), and IPCC SR1.5, Chapter 2, at p. 95. 

http://www.climateanalytics.org/
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“interquartile range” refers to the range between the 25th percentile and 75th percentile (i.e. the 

“middle fifty”) in the distribution range for pathways in this category. The term “net anthropogenic 

CO2 emissions” refers to a balance between CO2 emissions released into the atmosphere by human 

activity and removals of CO2 from the atmosphere through human activity such as afforestation, 

CDR and other means.50  

 

It is important to note in this context a number of distinctions between CO2 and non-CO2 GHGs. 

Of all GHGs, CO2 has the most significant effect on medium to long-term warming because of its 

abundance relative to other GHGs, its significant heat-trapping ability and the fact that it persists 

in the atmosphere for hundreds of years.51 Several other GHGs (foremost methane, CH4, but also 

some fluorocarbons) have a much higher warming effect than CO2 in the short term but persist in 

the atmosphere for only a few years or decades.52 Non-CO2 GHG emissions are often measured in 

terms of their warming potential relative to CO2, which is referred to as “carbon dioxide 

equivalent” or CO2eq.53  

 

Some air pollutants also affect climate and are termed short-lived climate forcers (SLCFs), and 

include “aerosols” (sulphate, nitrate, ammonium, carbonaceous aerosols, mineral dust, and sea 

spray), which are also called particulate matter (PM), and chemically reactive gases (methane, 

ozone, some halogenated compounds, nitrogen oxides, carbon monoxide, non-methane volatile 

organic compounds, sulphur dioxide and ammonia). Most SLCFs persist in the atmosphere for a 

few hours to a few months. Methane and some halogenated compounds are the exception and have 

lifetimes of about a decade or more.54 Reductions of SLCFs, which include agents that both warm 

and cool the climate, under the lowest mitigation scenarios and stringent air pollution mitigation 

are likely to result in slight near term warming, but this effect will level off after 2040.55 

 
50 IPCC, Annex I: Glossary (ed. Matthews, J.B.R.), in Global Warming of 1.5 C: An IPCC special report on the 

impacts of global warming of 1.5 C above pre-industrial levels and related global greenhouse gas emission 

pathways, in the context of strengthening the global response to the threat of climate change, (eds. Masson-

Delmotte, V., et al) (IPCC, 2018) 

<https://www.ipcc.ch/site/assets/uploads/sites/2/2019/06/SR15_AnnexI_Glossary.pdf> (hereafter “IPCC SR1.5, 

Annex I (Glossary)”), at p. 555 (“Net zero carbon dioxide (CO2) emissions are achieved when anthropogenic CO2 

emissions are balanced globally by anthropogenic CO2 removals over a specified period. Net zero CO2 emissions are 

also referred to as carbon neutrality.”). 
51 IPCC, Climate Change 2007: Synthesis Report. Contribution of Working Groups I, II and III to the Fourth 

Assessment Report of the Intergovernmental Panel on Climate Change (eds. Pachauri, R.K and Reisinger, A.) 

(IPCC, 2007) <https://www.ipcc.ch/site/assets/uploads/2018/02/ar4_syr_full_report.pdf>, at p. 36 (“Carbon dioxide 

(CO2) is the most important anthropogenic GHG.”); IPCC SR1.5, Chapter 1, at p. 64. 
52 IPCC SR1.5, Chapter 1, at pp. 64, 66 (Cross-Chapter Box 2). 
53 IPCC SR1.5, Annex I (Glossary), at p. 546. 
54 Naik, V., et al, Executive Summary of Chapter 6: Short-Lived Climate Forcers, in Climate Change 2021: The 

Physical Science Basis. Contribution of Working Group I to the Sixth Assessment Report of the Intergovernmental 

Panel on Climate Change (eds. Masson-Delmotte, V., et al) (IPCC, 2021) 

<https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_Chapter_06.pdf>.  
55 Ibid, at p. 6-6 (“For the scenarios with the most stringent climate and air pollution mitigations (SSP1-1.9 and 

SSP1-2.6), the likely near-term warming from the SLCFs is predominantly due to sulphate aerosol reduction, but 

this effect levels off after 2040”). 
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Another distinction between CO2 and non-CO2 emissions is that, although non-CO2 emissions are 

shorter-lived in the atmosphere, it is not at present possible to remove non-CO2 emissions by the 

same technological and natural (i.e. photosynthesis) processes which can, to some extent, remove 

atmospheric CO2.56 It is therefore generally understood that net zero anthropogenic GHGs, as 

distinct from net zero anthropogenic CO2, can only be reached by achieving net-negative CO2. The 

achievement of net-negative CO2 is required to compensate for residual non-CO2 GHGs in the 

atmosphere which cannot be removed.57 It follows that net zero anthropogenic GHGs can only be 

achieved after net zero anthropogenic CO2 is achieved.  

 

In “no or limited overshoot” 1.5°C pathways, global net zero anthropogenic GHGs is achieved one 

or two decades after global net zero anthropogenic CO2 is achieved.58 Importantly, this does not 

imply that these pathways envisage any delay in the reduction of non-CO2 emissions.59 On the 

contrary, they require deep and immediate reductions in such emissions.60 The timing of the 

achievement of net zero emissions required by “no or limited overshoot” 1.5°C pathways provides 

state of the art quantitative guidance on the meaning of Article 4.1 of the Paris Agreement. 

 

Finally, following the publication of SR1.5, the UN Environment Programme published the 

Emissions Gap Report 2019 which states as follows:  

 
56 Rogelj, J. et al, Three ways to improve net-zero emissions targets. Nature 591, 365-368 (2021) 

<https://doi.org/10.1038/d41586-021-00662-3>, at p. 366. 
57 Rogelj, J. et al, Zero emission targets as long-term global goals for climate protection. Environ. Res. Lett. 10, 

105007 (2015) <https://doi.org/10.1088/1748-9326/10/10/105007>, at p. 1; IPCC SR1.5, Chapter 2, at p. 116 

(“Virtually all 1.5°C pathways obtain net negative CO2 emissions at some point during the 21st century, but the 

extent to which net negative emissions are relied upon varies substantially. This net withdrawal of CO2 from the 

atmosphere compensates for residual long-lived non-CO2 GHG emissions that also accumulate in the atmosphere 

(like N2O) or cancels some of the build-up of CO2 due to earlier emissions to achieve increasingly higher likelihoods 

that warming stays or returns below 1.5°C. Even non-overshoot pathways that aim at achieving temperature 

stabilization would hence deploy a certain amount of net negative CO2 emissions to offset any accumulating long-

lived non-CO2 GHGs”.); Rogelj et al, Three ways to improve net-zero emissions targets, above n 57, at pp. 365-366. 
58 Rogelj et al, Three ways to improve net-zero emissions targets, above n 57, at p. 366 (“In the pathways for 

limiting warming to 1.5 °C presented by the Intergovernmental Panel on Climate Change (IPCC) net-zero CO2 

emissions are reached around 2050 (2046–55). However, net-zero greenhouse-gas emissions would only be reached 

one or two decades later (2061–84).”).  
59 IPCC SR1.5, Summary for Policymakers, at p. 12 (para. C.1.2); IPCC SR1.5, Chapter 1, at p. 67; IPCC SR1.5, 

Chapter 2, at p. 95. 
60 IPCC SR1.5, Summary for Policymakers, at p. 12 (para. C.1.2). See also United Nations Environment Programme 

and Climate and Clean Air Coalition, Global Methane Assessment: Benefits and Costs of Mitigating Methane 

Emissions (United Nations Environment Programme, 2021) 

<https://wedocs.unep.org/bitstream/handle/20.500.11822/35913/GMA.pdf>, at p. 9 (“According to scenarios 

analysed by the Intergovernmental Panel on Climate Change (IPCC), global methane emissions must be reduced by 

between 40–45 per cent by 2030 to achieve least cost-pathways that limit global warming to 1.5°C this century, 

alongside substantial simultaneous reductions of all climate forcers including carbon dioxide and short-lived climate 

pollutants. There are readily available targeted measures that can reduce 2030 methane emissions by 30 per cent, 

around 120 Mt/yr”.); IPCC AR6 WGI, Summary for Policymakers, at p. 27 (para. D.1) (“From a physical science 

perspective, limiting human-induced global warming to a specific level requires limiting cumulative CO2 emissions, 

reaching at least net zero CO2 emissions, along with strong reductions in other greenhouse gas emissions. Strong, 

rapid and sustained reductions in CH4 emissions would also limit the warming effect resulting from declining 

aerosol pollution and would improve air quality.”). 
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“The data underlying the gap assessment indicate that had serious climate action 

begun in 2010, the emissions reductions required per year to meet the emissions 

levels in 2030 consistent with the 2°C and 1.5°C scenarios would only have been 

0.7 per cent and 3.3 per cent per year on average. However, since this did not 

happen, the required cuts in emissions are now 2.7 per cent per year from 2020 to 

year 2030 for the 2°C goal and 7.6 per cent per year on average for the 1.5°C 

goal.”61  

 

These emissions reductions are measured in terms of CO2eq. The 7.6% annual reductions figure is 

derived from a set of emissions pathways consistent with those in “the IPCC 1.5°C Special Report 

that limit warming to 1.5°C with no or limited overshoot.”62 The deep reductions required to 2030 

are consistent with the fact that no or limited overshoot 1.5°C pathways follow a steep downward 

trajectory this decade, as is illustrated in the SPM of SR1.5. 

 

2.1.6. The illustration of 1.5°C pathways in the SR1.5’s Summary for Policymakers 

 

Figure 1 below, (hereafter referred to as Figure SPM.3a) from the SPM of SR1.5, depicts a range 

of emissions pathways falling within the “no or limited overshoot” category (turquoise) and 

“higher overshoot” pathways (grey), with both CO2 and non-CO2 reductions depicted separately. 

The range of pathways assessed in SR1.5 reflects variations in the data relied on and assumptions 

made in the different models and scenarios used to construct these pathways.  

 

 
61 United Nations Environment Programme (UNEP). Emissions Gap Report 2019 (UNEP, 2019) 

<https://wedocs.unep.org/bitstream/handle/20.500.11822/30797/EGR2019.pdf>, at p. 26. 
62 Ibid. 
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Figure 1 (herein referred to as Figure SPM.3a) | Figure SPM.3a from page 13 of IPCC, 2018: Summary for Policymakers. In: 

Global Warming of 1.5°C. An IPCC Special Report on the impacts of global warming of 1.5°C above pre-industrial levels and 

related global greenhouse gas emission pathways, in the context of strengthening the global response to the threat of climate 

change, sustainable development, and efforts to eradicate poverty.  

 

Figure SPM.3a also refers to four “illustrative” pathways. These are pathways which were selected 

from the broader set of pathways to “show the variety of underlying assumptions and 

characteristics” which lie beneath the broader range of modelled pathways (both “no or limited 

overshoot” and “higher overshoot”) assessed in the SR1.5.63 These illustrative pathways are 

 
63 IPCC SR1.5, Chapter 2, at p. 110. 
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referred to as P1, P2, P3 and P4 and are depicted in the figure below, which is Figure SPM.3b of 

the SR1.5 SPM, an excerpt of which is included below: 

 

 
 

Figure 2 (herein referred to as Figure SPM.3b) | An Excerpt of Figure SPM.3b from page 14 of IPCC, 2018: Summary for 

Policymakers. In: Global Warming of 1.5°C. An IPCC Special Report on the impacts of global warming of 1.5°C above pre-

industrial levels and related global greenhouse gas emission pathways, in the context of strengthening the global response to the 

threat of climate change, sustainable development, and efforts to eradicate poverty. 

 

The dark line in each graph in SPM.3b, which extends over the period circa 2010 to 2100, refers 

to net CO2 emissions levels. The grey areas refer to net CO2 emissions resulting from the 

combustion of fossil fuels and industry. The brown areas represent both emissions and drawdown 

of CO2 from the agriculture, forestry and other land use (AFOLU) sector.64 And finally, the yellow 

refers to emissions drawn out of the atmosphere through “Bioenergy with Carbon Capture and 

Storage” (BECCS). CDR comprises both AFOLU and BECCS options. Other CDR options are 

discussed in the literature but not broadly implemented in models underlying the SR1.5 

pathways65.  

 

Starting with P4, this is a high overshoot pathway and is not Paris Agreement compatible. As is 

clear from the large yellow shaded area, this pathway relies on BECCS technology to a very large 

degree. This, as noted above, is the same with all high overshoot pathways. Pathways P1-P3, on 

the other hand, are all “no or limited overshoot” 1.5°C pathways. Importantly, as pathways P2 and 

 
64 AFOLU combines GHG emissions from the Agriculture and LULUCF sectors. See section 3.3.3. The exclusion 

of LULUCF emissions below. 
65 IPCC SR1.5 SPM, at p. 17 Statements C3.1. (“Existing and potential CDR measures include afforestation and 

reforestation, land restoration and soil carbon sequestration, BECCS, direct air carbon capture and storage 

(DACCS), enhanced weathering and ocean alkalinization. These differ widely in terms of maturity, potentials, costs, 

risks, co-benefits and trade-offs (high confidence). To date, only a few published pathways include CDR measures 

other than afforestation and BECCS.”). 
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P3 illustrate, certain pathways which hold global warming to 1.5°C with “no or limited overshoot” 

envisage the achievement of this result through reliance, to varying degrees, on CDR. Others, like 

P1, avoid reliance on BECCS entirely, but achieve CDR through a limited amount of 

afforestation.66 In this regard it is of note that some level of CDR is present in all emissions 

pathways that achieve the net-zero GHG goal outlined in Article 4.1(a) of the Paris Agreement, as 

this is required to compensate for certain residual GHG emissions from human activities (e.g. from 

certain agricultural activities). 

 

Generally, greater reliance on the removal of CO2 through CDR in a particular pathway means a 

correspondingly lesser reliance on emissions reductions. Therefore, in relation to the statement in 

SR1.5 that in “pathways with no or limited overshoot of 1.5°C, global net anthropogenic CO2 

emissions decline by about 45% from 2010 levels by 2030 (40–60% interquartile range)”, it is 

important to note that this figure is influenced by the reductions envisaged by pathways which rely 

significantly on CDR and would be higher if these pathways were removed.  

 

2.1.7. The risks associated with overreliance on CDR  

 

The feasibility of relying on CDR technologies (e.g. BECCS) at large scale is subject to multiple 

constraints. The SR1.5 found that many of the 1.5°C pathways assessed deploy CDR in excess of 

what the literature indicates is sustainably feasible,67 due to, inter alia, BECCS and AFOLU 

competing with each other for land use (and with other forms of land use).68 It further noted that 

 
66 IPCC SR1.5, Chapter 2, at p. 114 (“As almost no cases have been identified that keep gross CO2 emissions within 

the remaining carbon budget for a one-in-two chance of limiting warming to 1.5°C, and based on current 

understanding of the geophysical response and its uncertainties, the available evidence indicates that avoiding 

overshoot of 1.5°C will require some type of CDR in a broad sense, e.g., via net negative AFOLU CO2 emissions 

(medium confidence).”). 
67 IPCC SR1.5, Summary for Policymakers, at p. 17 (para. C.3.2) (“In pathways limiting global warming to 1.5°C 

with limited or no overshoot, BECCS deployment is projected to range from 0–1, 0–8, and 0–16 GtCO2 yr−1 in 

2030, 2050, and 2100, respectively, while agriculture, forestry and land-use (AFOLU) related CDR measures are 

projected to remove 0–5, 1–11, and 1–5 GtCO2 yr−1 in these years (medium confidence). The upper end of these 

deployment ranges by mid-century exceeds the BECCS potential of up to 5 GtCO2 yr−1 and afforestation potential 

of up to 3.6 GtCO2 yr−1 assessed based on recent literature (medium confidence).”). See also Fuss, S., et al, Negative 

emissions — part 2: costs, potentials and side-effects. Environ. Res. Lett. 13(6), 063002 (2018) 

<https://doi.org/10.1088/1748-9326/aabf9f>. 
68 IPCC SR1.5, Summary for Policymakers, at p. 17 (para. C.3.4) (“Most current and potential CDR measures could 

have significant impacts on land, energy, water or nutrients if deployed at large scale (high confidence). 

Afforestation and bioenergy may compete with other land uses and may have significant impacts on agricultural and 

food systems, biodiversity, and other ecosystem functions and services (high confidence).”);  IPCC SR1.5, Chapter 

2, at p. 125 (“Measures like afforestation and bioenergy with and without CCS that directly compete with other land 

uses could have significant impacts on agricultural and food systems”.); de Coninck, H., et al, Chapter 4: 

Strengthening and Implementing the Global Response, in Global Warming of 1.5°C. An IPCC Special Report on the 

impacts of global warming of 1.5°C above pre-industrial levels and related global greenhouse gas emission 

pathways, in the context of strengthening the global response to the threat of climate change, sustainable 

development, and efforts to eradicate poverty (eds. Masson-Delmotte, V., et al) (IPCC, 2018) 

<https://www.ipcc.ch/site/assets/uploads/sites/2/2019/05/SR15_Chapter4_Low_Res.pdf>, at p. 343 (“BECCS 

competes with other land-based CDR and mitigation measures for resources”). 

http://www.climateanalytics.org/
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“Pathways that aim for limiting warming to 1.5°C by 2100 after a temporary temperature overshoot 

rely on large-scale deployment of carbon dioxide removal (CDR) measures, which are uncertain 

and entail clear risks.”69 Thus, reliance on CDR to bring temperatures down again in the future 

clearly entails the risk of this failing and impacts associated with any such overshoots are 

significantly increased.70 The IPCC’s recently published AR6 WGI Report also identified the 

significant uncertainty and variability around both the long-term storage potential of different CDR 

methods, and their inherent social and environmental risks.71   

 

In this regard, it is important to note that when it is indicated in IPCC literature that an emissions 

pathway (or set of emissions pathways) which envisages reliance on CDR technology has a certain 

degree of likelihood, in percentage terms, of holding global warming to a particular LTTG, it is 

assumed that it will in fact be possible to scale up this technology to a level that is effectively 

removing CO2 to the extent envisaged by the pathway(s). Therefore, the indicated likelihood of 

achieving an LTTG for a pathway which relies on a given CDR technology does not reflect the 

present and potential future limitations associated with that technology. This reflects the more 

general position that modelled pathways are developed using a range of assumptions (including, 

in some cases, as to the availability of CDR technologies) which are uncertain and this uncertainty 

is not reflected in the likelihood of that pathway, if followed, achieving an LTTG.  

 

 

2.2. Determining an individual State’s contribution to the Paris Agreement’s LTTG 
 

Article 4 of the Agreement indicates that the LTTG established by Article 2(1)(a) of the Agreement 

is to be achieved through successive improvement of the “Nationally Determined Contributions” 

(NDCs) of each Party to the Agreement. Article 4(3) of the Paris Agreement states:  

“Each Party's successive nationally determined contribution will represent a 

progression beyond the Party's then current nationally determined contribution and 

reflect its highest possible ambition, reflecting its common but differentiated 

responsibilities and respective capabilities, in the light of different national 

circumstances.” 

 
69 IPCC SR1.5, Chapter 2, at p. 95. 
70 Drouet, L., Bosetti, V., Padoan, S. A., Aleluia Reis, L., Bertram, C., Dalla Longa, F., et al. (2021). Net zero-

emission pathways reduce the physical and economic risks of climate change. Nature Climate Change, 11(12), 

1070–1076.  
71 IPCC AR6 WGI, Summary for Policymakers, at p. 29 (para. D.1.4) (“CDR methods can have potentially wide-

ranging effects on biogeochemical cycles and climate, which can either weaken or strengthen the potential of these 

methods to remove CO2 and reduce warming, and can also influence water availability and quality, food production 

and biodiversity (high confidence).”). 
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This reflects the language in Article 2(2) of the Paris Agreement which states that “This Agreement 

will be implemented to reflect equity and the principle of common but differentiated 

responsibilities and respective capabilities, in the light of different national circumstances.” 

The process of apportioning emissions reductions among individual countries is referred to as 

“burden sharing,” “effort sharing” or determining a State’s “fair share”. Reflecting the absence of 

an agreed understanding of the principles of “equity” and “common but differentiated 

responsibilities and respective capabilities, in the light of different national circumstances,” there 

is no globally agreed approach to burden sharing.72 It is nonetheless axiomatic that if the world is 

to follow a global pathway or set of pathways consistent with achieving the LTTG of the Paris 

Agreement, the aggregate contributions of individual States must be consistent with the (global) 

reductions envisaged by the relevant pathway(s). The following section outlines how the issue of 

burden sharing has been dealt with in the scientific literature and, in particular, the IPCC reports. 

 

2.2.1. Equity as distinct from cost-effectiveness and the role of financial transfers in mitigation 

 

It is noted above that global mitigation pathways consistent with the Paris Agreement’s LTTG are 

constructed by models which determine where in the world emissions reductions can be achieved 

most cost-effectively. Importantly, global cost-effectiveness is a consideration which is entirely 

distinct from equity.73 In other words, the degree to which it is appropriate to achieve emissions 

reductions in a particular country according to considerations of global cost-effectiveness, as 

determined by global mitigation pathways, is independent of the question of what is that country’s 

equitable share of the global mitigation effort required by these pathways.  

Differences between the levels of emissions reductions to be achieved in developed countries 

according to considerations of global cost-effectiveness, on the one hand, and the levels of 

reductions required to be achieved by these same countries according to their respective fair shares, 

on the other hand, can be addressed by separating “where mitigation occurs” from “who pays”. 

This is explained in Chapter 3 (entitled “Social, Economic, and Ethical Concepts and Methods”) 

of the Working Group III (WGIII) contribution to the IPCC’s AR5 as follows: 

 
72 Fleurbaey M., et al, Chapter 4: Sustainable Development and Equity, in Climate Change 2014: Mitigation of 

Climate Change. Contribution of Working Group III to the Fifth Assessment Report of the Intergovernmental Panel 

on Climate Change (eds. Edenhofer, O, et al) (IPCC, 2014) 

<https://www.ipcc.ch/site/assets/uploads/2018/02/ipcc_wg3_ar5_chapter4.pdf> (hereafter “IPCC AR5 WGIII, 

Chapter 4”), at p. 317. 
73 IPCC AR5 WGIII, Chapter 4, at p. 319 (“Mitigation potential is a useful characteristic for determining where 

emissions reductions can be located geographically for reasons of cost-effectiveness, but this can be distinguished 

from burden sharing per se, in the sense of determining on normative grounds which country should pay for those 

reductions. This distinction is reflected in the economist’s notion that economic efficiency can be decoupled from 

equity”). 
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“Economic analysis tells us that, for the sake of cost-effectiveness, the greatest 

reductions should be made where they can be made most cheaply. […] Since, for 

efficiency, mitigation should take place where it is cheapest, emissions of GHG 

should be reduced in many developing countries, as well as in rich ones. However, 

it does not follow that mitigation must be paid for by those developing countries; 

rich countries may pay for mitigation that takes place in poor countries. Financial 

flows between countries make it possible to separate the question of where 

mitigation should take place from the question of who should pay for it.”74 

It is also important to note in this context that it may be technically feasible for a given country to 

achieve emissions reductions domestically beyond the level that is considered cost-effective from 

a global perspective.75 Models that generate emissions pathways indicate the ‘cheapest’ way of 

achieving emissions reductions globally; they often do not provide information on other pathways 

that may also be technically and economically feasible but that are marginally costlier. In addition, 

many models that generate emissions pathways overlook important co-benefits that result from 

mitigation, such as in the area of health.76 Mitigation co-benefits can offset some of the financial 

costs of mitigation, thereby justifying domestic mitigation in a particular country beyond the level 

that is efficient from the perspective of global cost-effectiveness.  

Therefore, where a country’s fair share of the global mitigation effort entails emissions reductions 

that exceed the level of domestic reductions to be achieved in that country from the perspective of 

global cost-effectiveness, that country can achieve a level of domestic emissions reductions that 

is, at the very least, consistent with what is globally cost-effective. It may also, however, be 

technically and economically feasible for that country to achieve domestic emissions reductions 

towards its fair share beyond the level that is consistent with what is globally cost-effective. 

Where a country cannot achieve the full extent of its fair share of global emission reductions 

through domestic emissions reductions, it would need to make up the difference between what it 

can achieve domestically and its fair share by funding emissions reductions up to its global fair 

share in other countries. As indicated by the above quote from AR5, this will typically involve 

developed countries, whose fair shares are greater, funding or supporting emissions reductions in 

developing countries, where the emissions reductions can be achieved cost-effectively in global 

terms at levels that exceed those developing countries’ fair shares.  

 
74 IPCC AR5 WGIII, Chapter 3, at p. 225 (Box 3.2). See also IPCC AR5 WGIII, Chapter 6, at p. 457 (“A crucial 

consideration in the analysis of the aggregate economic costs of mitigation is that the mitigation costs borne in a 

region can be separated from who pays those costs.”). 
75 IPCC AR5 WGIII, Chapter 3, at p. 225 (Box 3.2); and IPCC AR5 WGIII, Chapter 6, at p. 421. 
76 Markandya A., et al, Health co-benefits from air pollution and mitigation costs of the Paris Agreement: a 

modelling study. The Lancet Planetary Health, 2(3), 126-133 (2018) <https://doi.org/10.1016/s2542-

5196(18)30029-9>. 
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Article 6 of the Paris Agreement provides one avenue for the funding or support of emissions 

reductions in other countries through what are called “internationally transferred mitigation 

outcomes” (ITMOs). Paragraphs (1) and (2) of Article 6 state:  

"(1) Parties recognize that some Parties choose to pursue voluntary cooperation in 

the implementation of their nationally determined contributions to allow for higher 

ambition in their mitigation and adaptation actions and to promote sustainable 

development and environmental integrity.  

(2) Parties shall, where engaging on a voluntary basis in cooperative approaches 

that involve the use of internationally transferred mitigation outcomes towards 

nationally determined contributions, promote sustainable development and ensure 

environmental integrity and transparency, including in governance, and shall apply 

robust accounting to ensure, inter alia, the avoidance of double counting, consistent 

with guidance adopted by the Conference of the Parties serving as the meeting of 

the Parties to this Agreement." 

It is clear from Article 6 that ITMOs can be relied upon “to allow for higher ambition” in mitigation 

action. In other words, the use of ITMOs is a means by which countries may supplement domestic 

mitigation action with emissions reductions achieved elsewhere. The purchase or funding of 

ITMOs may also contribute to the low-carbon transition of countries hosting mitigation activities 

beyond what is compelled by these hosts’ own fair share contributions.  

A country can in principle also contribute towards its fair share of the necessary global mitigation 

effort through contributions to international climate finance which achieve a reduction of GHG 

emissions or enhance sinks of GHGs in another country. This type of finance is further addressed 

in section 3.3.1 below. 

 

2.2.2. Principles of equity in the IPCC reports 

The IPCC’s AR5 provides an extensive analysis of the issue of burden sharing. Chapter 3 (entitled 

“Social, Economic, and Ethical Concepts and Methods”) and Chapter 4 (entitled “Sustainable 

Development and Equity”) of the IPCC AR5 WGIII report outline both practical and ethical 

considerations of relevance to the issue of burden sharing.77 Chapter 3 explains, noting that climate 

change is a “tragedy of the commons” problem, and that “[e]ffective mitigation of climate change 

will not be achieved if each person or country acts independently in its own interest.”78 Chapter 4 

 
77 IPCC AR5 WGIII, Chapter 3, at pp. 213-219, and IPCC AR5 WGIII, Chapter 4, at pp. 317-321. 
78 IPCC AR5 WGIII, Chapter 3, at p. 214. 
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further notes in this context that, in addition to the normative and legal justifications for an 

equitable approach to effort sharing: 

“The third justification is the positive claim that equitable burden sharing will be 

necessary if the climate challenge is to be effectively met. This claim derives from 

the fact that climate change is a classic commons problem. As with any commons 

problem, the solution lies in collective action. This is true at the global scale as well 

as the local, only more challenging to achieve. Inducing cooperation relies, to an 

important degree, on convincing others that one is doing one’s fair share. This is 

why notions of equitable burden‐sharing are considered important in motivating 

actors to effectively respond to climate change.”79 

Chapter 4 of the AR5 WGIII report identifies four broad principles governing collective 

understanding on equity in the effort sharing context: responsibility, capacity (or ability to pay), 

equality, and the right to development.80 Section 6.3.6.6 of Chapter 6 of the AR5 WGIII report 

outlines how these principles have been operationalised – i.e. interpreted and applied to allocate 

specific mitigation obligations among countries – in the scientific literature.81 Drawing on the 

categorisation adopted in a study by Höhne et al. (2014),82 it categorises approaches adopted in 

the literature to quantifying countries' respective fair shares according to the following principles 

(or combinations of them),83 namely: 

Responsibility, which is based on “the fundamental principle relating 

responsibility for contributing to climate change (via emissions of GHGs) to the 

responsibility for solving the problem.”84 These approaches “use historical 

emissions to derive emission goals.”85 The larger a country’s historical emissions, 

the smaller its remaining emissions allocation and therefore the greater its 

mitigation burden. The choice of the historical starting point for calculating 

cumulative emissions can have a significant effect on the relative responsibility of 

an individual country.86  

Capability, which is based on the principle that “effective responses [to climate 

change] require not only financial resources, but also technological, institutional, 

and human capacity.”87 Approaches in this category, allocate shares of the global 

 
79 IPCC AR5 WGIII, Chapter 4, at p. 295. 
80 Ibid, pp. 318-319. 
81 IPCC AR5 WGIII, Chapter 6, at pp. 456-462. 
82 Höhne, N., et al, Regional GHG reduction targets based on effort sharing: a comparison of studies, Climate Policy 

14(1), 122-147 (2014) <https://doi.org/10.1080/14693062.2014.849452>. 
83 IPCC AR5 WGIII, Chapter 6, at p. 458. 
84 IPCC AR5 WGIII, Chapter 4, at p. 318. 
85 IPCC AR5 WGIII, Chapter 6, at p. 458. 
86 IPCC AR5 WGIII, Chapter 4, at p. 318 
87 Ibid, at p. 319. 
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mitigation burden according to “GDP or human development index (HDI) [which] 

includes also approaches that are focused exclusively on basic needs.”88 According 

to this approach, the wealthier the country, and therefore the greater its economic 

capacity to reduce emissions, the greater its mitigation burden. 

Equality, which is based on the principle that “each human being has equal moral 

worth and thus should have equal rights.”89 Chapter 4 of the AR5 WGIII report 

notes that whether this principle should be interpreted as implying an “equal right 

to emit” is contested.90 For example, some contend that those “who are 

disadvantaged with respect to access to resources such as food or drinking water 

may be entitled to a greater than per capita share of emissions rights.”91 It further 

notes the concern that under an equal per capita emissions approach “many 

developing countries would have to reduce their emissions from already very low 

levels.”92 This concern can be addressed by a “‘Common but Differentiated 

Convergence’ approach under which a developing country is required to begin 

converging only once its per capita emissions exceed a specified (and progressively 

declining) threshold.”93 Approaches to operationalising this principle in the 

literature “provide allocations based on immediate or converging per capita 

emissions.”94 

Responsibility, capability and need, which “includes approaches that put high 

emphasis on historical responsibility and at the same time on capability plus the 

need for sustainable development.”95 

Equal cumulative per capita emissions, an approach which "combines equality 

(per capita) with responsibility (cumulative accounting for historical emissions).”96 

Staged approaches, which apply more than one of the above approaches over 

multiple periods or “stages,” for example beginning with a capability approach and 

then shifting after a period to an equality approach. It is further noted that “studies 

using equal percentage reduction goals, also called grandfathering, are also placed 

 
88 IPCC AR5 WGIII, Chapter 6, at p. 458. 
89 IPCC AR5 WGIII, Chapter 4, at p. 319. 
90 Ibid, at p. 319. 
91 Ibid. 
92 Ibid, at p. 320. 
93 Ibid. 
94 IPCC AR5 WGIII, Chapter 6, at p. 458. 
95 Ibid, at p. 458. 
96 Ibid. 
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in this category.”97 The meaning of the concept of “grandfathering” in this context 

is discussed in the following section. 

2.2.3. “Grandfathering” and approaches to burden sharing 

The Oxford English Dictionary defines the verb “to grandfather” as follows: “To exempt from new 

legislation or regulations, usually because of some prior condition of previously existing 

privilege.”98 In the context of climate change mitigation, this term has been used to refer to the 

allocation of emissions rights or mitigation obligations to individual countries in amounts that are 

“in proportion to [their] current emissions”.99 This approach, which favours developed countries, 

avoids any weight being given to the historical responsibility, capacity etc. of these countries and 

is therefore regarded as being inconsistent with any principle of equity. An extreme form of 

grandfathering, known as a “constant emissions ratio” burden sharing approach, involves requiring 

countries to reduce their emissions in such a way that their respective emissions levels as a 

percentage of global emissions remain constant over time.100 As this involves countries reducing 

emissions at an equal rate, it can appear to reflect a form of equality even though it in fact preserves 

current inequities and does not reflect any recognised principle of equity. 

Grandfathering also features, to varying degrees, in studies which seek to operationalise principles 

of equity of the kind outlined above. This is designed to address the perceived difficulty which 

arises where a principle of equity is operationalised to allocate continuous mitigation obligations 

across countries starting from current levels, at the time the particular study is conducted, and 

where the allocation to a group of countries on that basis would require immediate emissions 

reductions far below the levels of those countries’ emissions at that point in time. As is noted in 

Chapter 4 of the AR5 WGIII report, in relation to approaches based on equal per capita emissions, 

“[i]n response to the concern that unrealistically rapid reductions would be required in those 

countries whose current emissions are far above the global average, some have proposed a period 

of transition from grandfathered emissions rights to equal per capita emissions rights.”101 

However, it goes on to state:  

“For a framework intended to assign transferable rights to emit, rather than actual 

emissions, the rationale is questionable: the opportunity to acquire additional 

allocations through emissions trading or some other transfer system would allow a 

 
97 Ibid. 
98 Oxford English Dictionary (Third Ed.) (Oxford University Press, 2019). 
99 IPCC AR5 WGIII, Chapter 4, at p. 320. 
100 Robiou du Pont, Y., et al, Equitable mitigation to achieve the Paris Agreement goals, Nature Climate Change 7, 

38-43 (2017) <https://doi.org/10.1038/nclimate3186>, at p. 3 (Table 1). 
101 IPCC AR5 WGIII, Chapter 4, at p. 320  
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cost-effective transition and lessen, though not eliminate, the political challenges 

of an immediate equal per capita allocation.”102  

In other words, the ability to separate “where mitigation occurs” from “who pays” through the 

financing of emissions reductions abroad can address the difficulty posed by the allocation of 

immediate, deep emissions reductions on a particular country by the operationalisation of a 

particular approach to equity.  

Chapter 4 further states: 

“The quantitative implications of a number of burden sharing frameworks are 

presented for several regions in Section 6.3.6.6. The frameworks are grouped into 

six categories, corresponding either to one of the underlying burden sharing 

principles (responsibility, capability, equality, right to development), or a 

combination of them. It is important to note that several of the approaches are based 

on considerations other than equity principles. For example, several allocate 

allowances based on grandfathered emissions levels, with a transition to an equity-

based allocation only over several decades or in some cases with no such transition. 

Others allocate allowances in proportion to GDP, while others include mitigation 

potential as one basis in addition to equity principles.”103 

The term “mitigation potential” refers to the extent to which emissions reductions can be achieved 

in a cost-effective way.104 

 

2.2.4. Comparing approaches to burden sharing and the construction of “fair share” ranges 

Section 6.3.6.6 of Chapter 6 also compares the allocations across countries that result from 

different studies, both within the categories outlined above and between them. It notes: 

Comparing emission allocation schemes from these proposals is complex because 

studies explore different regional definitions, timescales, starting points for 

calculations, and measurements to assess emission allowances such as CO2 only or 

as CO2eq. The range of results for a selected year and concentration goal is 

 
102 Ibid. 
103 Ibid, at p. 321. 
104 Chapter 4 states in relation to this term: “[M]itigation potential… refers to the presence of techno-economic 

opportunities for reducing emissions due to, for example, having renewable energy resources that can be exploited, a 

legacy of high-carbon infrastructure that can be replaced, or a rapidly growing capital stock that can be built based 

on low-carbon investments. Mitigation potential is a useful characteristic for determining where emissions 

reductions can be located geographically for reasons of cost-effectiveness, but this can be distinguished from burden 

sharing per se, in the sense of determining on normative grounds which country should pay for those reductions. 

This distinction is reflected in the economist’s notion that economic efficiency can be decoupled from equity.” Ibid, 

at p. 319. 
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relatively large due to the fact that the range includes fundamentally different effort-

sharing approaches and other variations among the assumptions of the studies. 

Nonetheless, it is possible to provide a general comparison and characterization of 

these studies.105 

The term “concentration goal” refers to the level at which concentrations of greenhouse gases 

stabilise in the atmosphere. Greater concentration goals are associated with greater levels of global 

warming. It is important to highlight in this regard that because the publication of the AR5 predates 

the adoption of the Paris Agreement, when emphasis was on the previous Cancun Agreements’ 

goal of holding global warming to “below 2°C”, the concentration goals (which range from 430 to 

480 parts per million CO2eq by 2100) relied on in the studies under comparison in Section 6.3.6.6 

are not consistent with the LTTG of the Paris Agreement. Nevertheless, the section remains 

relevant insofar as it explains how different approaches to interpreting and operationalising equity 

principles give rise to significant ranges of emissions allowances (or, conversely, emissions 

reductions obligations) for different countries. No equivalent set of ranges to those contained in 

Chapter 6 of AR5 WGIII report were included in the SR1.5.  

The ranges of emissions allowances in 2030 as a percentage of 2010 emissions which result from 

these various studies considered in Section 6.3.6.6 are depicted in Figure 6.28 of Chapter 6 as 

follows:  

 

Figure 3 (herein referred to as Figure 6.28) | Emission allowances in 2030 relative to 2010 emissions by effort-sharing category 

for mitigation scenarios reaching 430–480ppm CO2eq in 2100. GHG emissions (all gases and sectors) in GtCO2eq in 1990 and 

2010 were 13.4 and 14.2 for OECD-1990, 8.4 and 5.6 for EIT, 10.7 and 19.9 for ASIA, 3.0 and 6.2 for MAF, 3.3 and 3.8 for LAM. 

Emissions allowances are shown compared to 2010 levels, but this does not imply a preference for a specific base-year. For the 

 
105 IPCC AR5 WGIII, Chapter 6, at p. 457. 
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OECD-1990 in the category ‘responsibility, capability, need’ the emission allowances in 2030 is –106% to –128% (20th to 80th 

percentile) below 2010 levels (therefore not shown here). The studies with the ‘Equal cumulative per capita emissions’ approaches 

do not have the regional representation MAF. For comparison in orange: ‘Equal marginal abatement cost’ (allocation based on the 

imposition of a global carbon price) and baseline scenarios. Source: Adapted from Höhne et al. (2014).106 Studies were placed in 

this CO2eq concentration range based on the level that the studies themselves indicate. The pathways of the studies were compared 

with the characteristics of the range, but concentration levels were not recalculated. | Figure 6.28 from page 460 of Assessing 

Transformation Pathways. In: Climate Change 2014: Mitigation of Climate Change. Contribution of Working Group III to the 

Fifth Assessment Report of the Intergovernmental Panel on Climate Change. Cambridge University Press, Cambridge, United 

Kingdom and New York, NY, USA. 

The graph in Figure 6.28 is divided into five political/geographic country groupings: the Member 

States of the OECD in 1990 (OECD-1990), countries defined under the UNFCCC as economies 

in transition (including Bulgaria, Croatia, Cyprus, Czech Republic, Estonia, Hungary, Latvia, 

Lithuania, Malta, Poland, Romania, Russian Federation, Slovak Republic, Slovenia, and Ukraine) 

(EIT),107 Asia (ASIA), the Middle East and Africa (MAF), and Latin America (LAM). For each 

grouping, the ranges of emissions allowances which result from the studies in each of the named 

categories of equity principles are depicted by the bars which are partially coloured in blue. The 

parts of these bars coloured in blue represent the distribution of emissions allowances between the 

20th and 80th percentile in the distribution range for each category. In addition, because the range 

for Member States of the OECD in 1990 under the category “responsibility, capability, need” 

produces emissions allowances in 2030 of between 106% (20th percentile) to 128% (80th 

percentile) below 2010 levels, this range does not appear on the graph (which only extends to 

100% below 2010 levels). Furthermore, no range is included (for any country grouping) for the 

“responsibility” category, which was “quantified by only a few studies.”108 

The first of the two ranges which are partially coloured in orange relate to studies which allocate 

emissions allowances on the basis of “Equal Marginal Abatement Costs.” This involves allocating 

emissions allowances according to principles of cost-effectiveness and is therefore unrelated to 

equity.109 The label “Baseline Scenarios” in the second of these two ranges refers to scenarios in 

which no mitigation measures are adopted. Both are included purely for the purpose of 

comparison.110 

Section 6.3.6.6 of Chapter 6 states in relation to the ranges depicted in Figure 6.28 as follows: 

“The range of allowances can be substantial even within specific categories of effort 

sharing, depending on the way the principle is implemented (Figure 6.28). For some 

 
106 Höhne et al, above n 82. 
107 Krey, V., et al, Annex II: Metrics and Methodology, in Climate Change 2014: Mitigation of Climate Change. 

Contribution of Working Group III to the Fifth Assessment Report of the Intergovernmental Panel on Climate 

Change (eds. Edenhofer, O. et al.) (IPCC, 2014) 

<https://www.ipcc.ch/site/assets/uploads/2018/02/ipcc_wg3_ar5_annex-ii.pdf>, at pp. 1286-1287. 
108 IPCC AR5 WGIII, Chapter 6, at p. 458. 
109 Ibid. See also above n 74. 
110 Ibid. 
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effort-sharing categories, the ranges are smaller because only a few studies were 

found.”111 

It further states: “Despite the ranges within a category, distributional impacts differ significantly 

with underlying criteria for effort sharing.”112 In other words, even though there are significant 

ranges within each category of equity addressed in Chapter 6, there are also substantial differences 

between how each category of equity allocates mitigation obligations.113 

The ranges contained in Figure 6.28 of Chapter 6 of the WGIII contribution to AR5 build on an 

equivalent set of ranges contained in Box 13.7 (below) of Chapter 3 of the WGIII contribution to 

the previous IPCC Assessment Report, AR4. 

 

Table 1 (herein referred to as Box 13.7) | Box 13.7 on page 776 of Policies, Instruments and Co-operative Arrangements. (2007) 

In Climate Change 2007: Mitigation. Contribution of Working Group III to the Fourth Assessment Report of the 

Intergovernmental Panel on Climate Change. Cambridge University Press, Cambridge, United Kingdom and New York, NY, 

USA 

For scenarios leading to concentrations of 450 ppm CO2eq ppm (i.e. a concentration level 

providing a 66% probability of holding global warming to “below 2°C”), a range of reductions of 

 
111 Ibid, at p. 459 
112 Ibid. 
113 It is further noted in Chapter 6, with reference to Figure 6.29, that “[t]he concentration goal is significant for the 

resulting emissions allowances.” Ibid. It is important to note in this regard that Figure 6.29 refers to studies based on 

mitigation pathways leading to concentration goals by 2100 ranging from between <430 to 720 parts per million 

CO2eq by 2100. This range of concentration goals is vastly greater than the range (430 to 480 parts per million 

CO2eq by 2100) associated with the mitigation pathways relied on in Figure 6.28. Ibid, at p. 460. 
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25-40% on 1990 levels by 2020 and 85-90% below 1990 levels by 2050 was prescribed for Parties 

then listed in Annex I to the UNFCCC.114 Again, this range reflects different approaches to 

interpreting principles of equity. A corresponding range for non-Annex I countries was not 

quantified in Box 13.7, which refers instead to the requirement of a “substantial deviation from 

baseline [emissions]”, i.e. the emissions that would result from a business-as-usual scenario in 

which no mitigation measures are adopted by these countries. Following the publication of AR4, 

the authors of Box 13.7, Michel del Elzen and Niklas Höhne, defined this language as requiring 

for non-Annex I countries a range of 15%-30% emissions reductions by 2020 relative to baseline 

emissions.115 

Finally, it is important to emphasise in this context that, even if the “below 2°C” LTTG was an 

appropriate goal, the allocations of emissions rights and mitigation obligations to countries by the 

ranges in both Box 13.7 (AR4) and Figure 6.28 (AR5), and the studies which underlie them, may 

no longer be valid for an individual country. This will be the case where a particular country has 

exceeded its allocation under a particular study in the years since the starting point for that study’s 

allocation of emissions. In such a case that country now would need to achieve greater emissions 

reductions by a certain point in time (e.g. 2030) than the amount originally envisaged by the study 

in question in order to compensate for its initial exceedance of its allocation. Moreover, many of 

these old pathways see global emission reductions starting well before 2020 and hence are no 

longer valid, even globally. 

 

2.2.5. The NDC-based approach of the Paris Agreement and the achievement of its LTTG 

 

The NDC-based approach of the Paris Agreement gives rise to a number of considerations in 

relation to how countries determine their respective contributions towards the achievement of the 

Paris Agreement’s LTTG. First, it is entirely appropriate that a country determines its contribution 

with reference to the emissions reductions envisaged by the “no or limited overshoot” 1.5°C 

pathways from the SR1.5 (subject to considerations relating to reliance on CDR etc., as outlined 

in section 2.1). However, as outlined in section 2.1, these pathways indicate the emissions 

reductions that are to be achieved globally. Determining the appropriate global pathway (or set of 

pathways) on which a country should base its mitigation effort is therefore merely the first step to 

determining its contribution towards the Paris Agreement’s LTTG. It would therefore not be 

appropriate, from the perspective of equity, for a State to determine its contribution based directly 

 
114 Those countries are: Australia, Austria, Belarus, Belgium, Bulgaria, Canada, Croatia, Czech Republic, Denmark, 

European Union, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Japan, Latvia, 

Liechtenstein, Lithuania, Luxembourg, Monaco, Netherlands, New Zealand, Norway, Poland, Portugal, Romania, 

Russian Federation, Slovak Republic, Slovenia, Spain, Sweden, Switzerland, Turkey, Ukraine, United Kingdom of 

Great Britain and Northern Ireland, and United States of America. See United Nations Framework Convention on 

Climate Change <https://unfccc.int/resource/docs/convkp/conveng.pdf> (1994), at p. 23 (Annex I). 
115 Den Elzen, M. and Höhne, N. Reductions of greenhouse gas emissions in Annex I and non-Annex I countries for 

meeting concentration stabilisation targets, Climatic Change 91, 249-274 (2008) <https://doi.org/10.1007/s10584-

008-9484-z>. 
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on the rate of emissions reductions envisaged globally by the relevant emissions pathways and 

without reference to equity concepts of the kind referred to in section 2.2.2 to determine its fair 

share of those reductions. In other words, it would not be appropriate from the perspective of equity 

for a country to determine that because 7.6% year-on-year GHG reductions are required globally 

this decade, that that country should reduce its emissions by that amount year-on-year to 2030. 

Indeed, to state that all countries need to achieve 7.6% year-on-year GHG reductions to 2030 

simply because the world needs to achieve such emissions would be to adopt a “constant emissions 

ratio” (i.e. “grandfathering”) approach to burden sharing (see section 2.2.3). Rather, after 

determining the level of emissions reductions required globally to achieve the Paris Agreement’s 

LTTG, a country must separately determine its fair share of those reductions (and the extent to 

which it should achieve them domestically or otherwise). 

Second, if all countries opt for the less stringent end of a fair share range when determining their 

fair share, it will not be possible to achieve the target to which that range relates. The approach 

adopted by the Dutch courts in the case of Urgenda Foundation v. The State of the Netherlands, 

which ordered the Netherlands to achieve emissions reductions consistent with the lowest-end 

figure (25%) of the range of 25-40% on 1990 levels by 2020 drawn from Box 13.7 of AR4, is of 

relevance in this context. As has been noted in the scientific literature in relation to this decision, 

“systematic court decisions that governments must follow the least ambitious end of an equity 

range would be insufficient to achieve the Paris Agreement.”116 In this regard, it is self-evident 

that the less ambitious one country’s or group of countries’ mitigation efforts are relative to an 

equity range, the more ambitious other countries’ mitigation efforts need to be in order to achieve 

the collective target to which that range relates.117 By the same token, it is not possible to achieve 

the LTTG of the Paris Agreement if countries select principles of equity which require them to 

adopt less stringent mitigation efforts relative to other equity principles.118 This is true even where 

grandfathering is largely or entirely absent from a particular chosen approach to operationalising 

a principle of equity. Thus, for example, the equal per capita emissions approach to burden sharing 

(as distinct from equal cumulative per capita emissions which includes historical emissions) is one 

which provides more favourable allocations of emissions rights/mitigation burdens to developed 

countries relative to other interpretations such as accounting for historical responsibility or 

 
116 Robiou du Pont, Y &, Meinshausen, M., Warming assessment of the bottom-up Paris Agreement emissions 

pledges. Nat. Commun. 9, 4810 (2018) <https://doi.org/10.1038/s41467-018-07223-9>. 
117 Winkler, H., et al. Who Picks up the remainder? Mitigation in developed and developing countries. Climate 

Policy 9, 634-651 (2009) <https://doi.org/10.3763/cpol.2009.0664>,at pp. 638-639. 
118 Meinshausen, M., et al. National post-2020 greenhouse gas targets and diversity-aware leadership. Nature 

Climate Change 5, 1098–1106 (2015) <https://doi.org/10.1038/nclimate2826>, at p. 1102 (“That failure to achieve 

the collective goal is due to the supposed general tendency for a country to choose the allocation approach that 

offers the higher emission allowance from various options that are consistent with the collective goal. Suppose each 

country selects the lower ambition approach consistent with 2°C, then the sum of all individual actions is not going 

to be consistent with 2°C.”). 
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capability.119 If developed countries choose this approach and developing countries (to use the 

terminology of the Paris Agreement) also choose approaches which reflect their interests, it will 

not be possible to achieve the collective goal of the Paris Agreement.120 This reflects the reality 

noted by the IPCC that effective mitigation of climate change cannot be achieved if countries, in 

adopting their mitigation policies, pursue their own self-interest.121 

2.2.6 Net zero targets and the achievement of the LTTG of the Paris Agreement  

It was noted in section 2.1.5 that, according to the SR1.5, the world needs to achieve net zero CO2 

emissions by around 2050, and net zero GHG emissions one to two decades thereafter, to achieve 

the Paris Agreement’s LTTG. Some countries have therefore adopted net zero emissions targets, 

which are sometimes also referred to as “climate neutrality” or “carbon neutrality” targets. There 

are two important points to note regarding net zero targets, both of which relate to burden sharing:  

First, it is true that while the world needs to achieve net zero CO2 emissions by around 2050, and 

net zero GHG emissions thereafter, principles of equity dictate that certain individual countries 

need to achieve net zero CO2 emissions before 2050. Again, to state that all countries need to 

achieve net zero CO2 emissions by around 2050 simply because the world needs to achieve net 

zero CO2 by around 2050 would be to adopt an approach to burden sharing based on 

“grandfathering”. The relevance of equity in relation to the achievement of net zero emissions 

globally is explicitly recognised in Article 4(1) of the Paris Agreement (quoted in section 2.1.1 

above). 

Second, it is also the case that even if all countries in the world were to pursue a target for achieving 

net zero CO2 emissions by around 2050, this does not by itself mean that their mitigation efforts 

would be collectively sufficient to hold global warming to the Paris Agreement’s LTTG. This is 

because major emissions reductions are required in the near term in order for this target to remain 

achievable.122 As the UN Environment Programme’s Emissions Gap Report 2020 states in relation 

to emissions reductions required this decade, “postponing ambitious climate action, thereby 

 
119 See, for example, Baer, P., et al. Greenhouse development rights: a framework for climate protection that is 

“more fair” than equal per capita emissions rights, in Climate Ethics: Essential Readings (eds. Gardiner, S. M,.et al.) 

215–30 (Oxford University Press, 2010) <https://doi.org/10.1093/oso/9780195399622.003.0022>. 
120 Meinshausen et al, above n 118, at p. 1102. 
121 IPCC AR5 WGIII, Chapter 3, at p. 214. See also section 2.2.2 above. 
122 IPCC SR1.5, Summary for Policymakers, at p. 18 (para D.1) (“Avoiding overshoot and reliance on future large-

scale deployment of carbon dioxide removal (CDR) can only be achieved if global CO2 emissions start to decline 

well before 2030 (high confidence).” ), (para D.1.3) (“The lower the emissions in 2030, the lower the challenge in 

limiting global warming to 1.5°C after 2030 with no or limited overshoot (high confidence).”); IPCC SR1.5, Chapter 

2, at p. 95.  
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delaying the path towards reaching net-zero emissions, will make it impossible to achieve the Paris 

Agreement temperature goal of limiting global warming to 1.5°C.”123 

Equity is of course equally relevant to determining each country’s fair share of the required near-

term global reductions. Accordingly, if a country has a longer-term net zero target but its emissions 

by 2030 exceed its fair share for the period up to that date, that country still makes an inequitable 

contribution to global warming exceeding 1.5°C.  

The following section explains the methodologies underlying the assessments made of countries’ 

mitigation efforts in this report in light of what is explained above. 

 

3. Methodologies underlying the country assessments in this report 
 

3.1. Climate Action Tracker fair share assessment methodology 
 

The Climate Action Tracker (CAT) fair share methodology assesses the consistency of a particular 

country’s level of ambition in reducing global emissions in line with the LTTG of the Paris 

Agreement.124 The approach of the CAT is to construct “fair share ranges” for individual countries, 

based on the various approaches to burden sharing which have been operationalised in the relevant 

scientific literature. Equivalent levels of ambition for different countries are then ascertained by 

reference to corresponding points on countries’ respective fair share ranges - while we present 

results for a subset of countries in this report, the calculations are carried out for all countries in 

the world as part of the modelling exercise. The CAT further determines the different levels of 

global warming that would result if all countries were to adopt various (equivalent) levels of 

ambition. This approach allows for the identification of the minimum level of ambition required 

to achieve the LTTG of the Paris Agreement. 

 

The CAT methodology avoids selecting a single “correct” approach to effort sharing, relying 

instead on a “synthesis framework” which draws on all of the various approaches to effort sharing 

identified in the available literature. The methodology behind the CAT has been developed by a 

number of climate scientists, including some of those who constructed the ranges relied on in the 

IPCC literature referred to above.125 The steps involved in assessing the ambition levels of 

countries’ mitigation efforts are summarised below.  

 
123 UNEP. Emissions Gap Report 2020 (UNEP, 2020) 

<https://wedocs.unep.org/xmlui/bitstream/handle/20.500.11822/34426/EGR20.pdf>, at p. 34. 
124 This is the methodology used in the “fair share target” assessment on the Climate Action Tracker website. See 

Climate Action Tracker, Methodology: Overview < https://climateactiontracker.org/methodology/cat-rating-

methodology/> and Methodology: Fair share <https://climateactiontracker.org/methodology/cat-rating-

methodology/fair-share/>  
125 The methodology of the CAT is outlined in Ganti, G., et al, Fair National Greenhouse Gas Reduction Targets 

under Multiple Equity Perspectives - A Synthesis Framework (forthcoming, preliminary version dated 14 May 
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https://wedocs.unep.org/xmlui/bitstream/handle/20.500.11822/34426/EGR20.pdf
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3.1.1. Step 1: Determining the Input Dataset 

 

The CAT relies on the dataset of effort sharing studies published up to 2013, and collected by 

Höhne et al. (2014),126 which was used to construct the ranges in Figure 6.28 of Chapter 6 of the 

Working Group III contribution to the IPCC’s Fifth Assessment Report.127 This dataset is 

supplemented to include up-to-date peer-reviewed literature, with the most recent literature having 

been published in 2020. The various studies in the updated dataset are further categorised based 

on two key criteria: the LTTG on which they are based (either the 1.5°C or “below 2°C” LTTG) 

and the category of approach to effort sharing (responsibility, capability, equality etc.) they 

operationalise. It is important to note that studies containing approaches to effort sharing based on 

grandfathering are included in this dataset and therefore influence the fair share ranges for each 

country. Certain studies are, however, excluded from the dataset. For example, if they are based 

on global pathways no longer consistent with either the 1.5°C or “below 2°C” LTTG, or if a certain 

study has been updated by the original authors and is therefore not the most up-to-date version of 

that study.128  

 

To ensure that the fair share ranges for each country assessed reflect the full range of approaches 

to effort sharing identified in the literature, the data from the available literature is then 

supplemented with additional effort sharing calculations for individual countries. This is necessary 

because neither all countries nor approaches to effort sharing are covered equally in the relevant 

literature. In the case of countries, for example, there is a greater focus in the literature on larger 

emitters. In the case of approaches to effort sharing, more studies choose approaches falling into 

the categories of equality, equality-capability-need and staged approaches than other categories.129  

 

3.1.2. Step 2: Identifying a comparable level of effort 

 

There are several steps involved in constructing a fair share range for a particular country. The 

first is to weight the results for that country in a way which ensures that each category of approach 

to effort sharing (responsibility, capability, equality etc.) is given equal weight. From here, a range 

of mitigation obligations for the country in question can be calculated. The next step is to narrow 

the range by excluding results falling outside the 5th and 95th percentiles in the range.130 This 

ensures that extreme results for any given country, at either the most stringent or least stringent 

end of its fair share range, do not have a disproportionate influence on that range. Conversely, it 

 
2021); Rajamani, L., et al, National ‘fair shares’ in reducing greenhouse gas emissions within the principled 

framework of international environmental law. Climate Policy 21(8), 983–1004 (2021). 

 <https://doi.org/10.21203/rs.3.rs-397507/v1>. 
126 Höhne et al, above n 82. 
127 IPCC AR5 WGIII, Chapter 6, at p. 460. 
128 Ganti et al, above n 125, at p. 5. 
129 Ibid. 
130 Ibid, at p. 7. 
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also ensures that the “core” of the distribution of results for any country has the most influence in 

determining its fair share range.131  

 

A further question which arises is how to “move along” the fair share range of a particular country. 

The meaning and significance of this can be illustrated by reference to the below graph 

representing Germany’s fair share range in terms of emissions allocation in 2030. 

 

 
Figure 4 | Demonstration of fair share range construction for Germany. Cumulative Distribution Function (CDF) according to 

the same weighting as the black line. The dotted red and grey lines depict CDF of uniform distributions between p5 and p95 and 

respectively the minimum and maximum. 

 

The vertical grey dotted lines in this graph represent either end of the full range of Germany’s 

2030 emissions allocations contained in the underlying burden sharing literature. The vertical red 

dotted lines represent either end of the range excluding the allocations which fall outside the 5th 

and 95th percentiles (as described above). The red dotted diagonal line represents Germany’s fair 

share range based on a linear relationship between the lower and upper ends of the range. On the 

other hand, the black line depicts the distribution of emissions allocations according to the 

literature (or, in statistical terms, it depicts the weighted cumulative distribution function of the 

effort sharing allocations for Germany).  

 

The range is then divided into quantiles (i.e. segments of the underlying distribution). It will be 

seen that the level of ambition implied by a particular quantile on the fair share range differs 

depending on whether the black distribution line or red dotted line is chosen to define the fair share 

range. The CAT’s approach is to choose the red dotted line. This is to avoid gaps in the available 

data (in particular for smaller countries) having an influence on the distribution curve. Importantly, 

even if the black distribution line were followed instead, none of the countries assessed in this 

report would be rated as having mitigation measures consistent with the LTTG of the Paris 

Agreement.  

 
131 Ibid. 
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Once these fair share ranges have been created for individual countries, it is possible to determine 

a comparable level of ambition between those countries. An equal level of ambition between two 

or more countries is a level of ambition which is consistent with the same segment on the respective 

fair share ranges of each of those countries.132 This segment might be, for example, the 0.2-0.4 

quantile in the fair share range in the above example. It is important to emphasise that the 

equivalence here is only between a segment on the respective fair share ranges of two or more 

countries. This is distinct from the actual mitigation obligations implied by this segment which 

can vary significantly from country to country. 

 

3.1.3. Step 3: Identifying the global warming levels associated with differing ambition levels 

 

Finally, it is necessary to determine the long-term global average temperature associated with a 

particular segment of countries’ respective fair share ranges. This makes it possible to determine 

the segment which all countries’ ambition levels must be consistent with to achieve the Paris 

Agreement’s LTTG. There are two ways identified in the literature by which this can be done.133 

The first is called the “scenario construction method”.134 This involves dividing countries’ fair 

share ranges into multiple segments and then constructing emissions pathways (or “scenarios”) 

based on the emissions levels that would result from all countries following the ambition level 

associated with each segment on their respective fair share ranges. A climate model used regularly 

in the literature relied on by the IPCC is then used to project the global average temperature levels 

by 2100 that would likely result from these various ambition levels. The emissions pathway which 

reflects a level of ambition that is consistent with the LTTG of the Paris Agreement is within the 

range of “no or limited overshoot” 1.5°C pathways in SR1.5. This is the approach used in the 

assessments contained in this report. 

 

The alternative approach is called the “scenario inference method”.135 Again, it involves dividing 

countries’ fair share ranges into multiple segments and then constructing emissions pathways 

based on the emissions that would result from countries globally following the ambition level 

associated with each segment. However, instead of using a model to project a temperature outcome 

that would likely result from each ambition level, it compares the emissions reductions associated 

 
132 Ibid, at p. 4. 
133 Gidden, M., et al. A methodology and implementation of automated emissions harmonization for use in 

Integrated Assessment Models. Environmental Modelling and Software 105, 187–200 (2018) 

<https://doi.org/10.1016/j.envsoft.2018.04.002>; Gidden, M., et al. Global emissions pathways under different 

socioeconomic scenarios for use in CMIP6: a dataset of harmonized emissions trajectories through the end of the 

century. Geoscientific Model Development 12, 1443–1475 (2019) <https://doi.org/10.5194/gmd-12-1443-2019>; 

Höhne, N., et al. Wave of net zero greenhouse gas emission targets opens window on meeting the Paris Agreement., 

Nature Climate Change 11, 820–822 (2021) <https://doi.org/10.1038/s41558-021-01142-2>. 
134 Gütschow, J., et al. Extending Near-Term Emissions Scenarios to Assess Warming Implications of Paris 

Agreement NDCs. Earth’s Future 6(9), 1242–1259 (2018) <https://doi.org/10.1002/2017EF000781>; Meinshausen, 

M., et al. Multi-gas emissions pathways to meet climate targets. Climatic Change 75, 151–194 (2006) 

<https://doi.org/10.1007/s10584-005-9013-2>. 
135 Ganti et al, above n 125, at p. 9. 
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with each ambition level to emissions levels associated with existing emissions pathways. Thus, 

applying this approach to the “no or limited overshoot” 1.5°C pathways in SR1.5 involves 

matching the median level of global emissions reductions by 2030 envisaged by these pathways 

with the global emissions reductions by 2030 which result from all countries following a level of 

ambition associated with a particular segment on their fair share ranges. 

 

The scenario construction method results in steeper emissions reductions in the 2020-2025 period, 

while the scenario inference method results in steeper emissions reductions in the 2025-2030 

period. However, the difference in outcomes produced by the two approaches is minor. 

 

3.1.4. The CAT fair share assessment graphs 

 

The results produced by following the above steps are used to construct fair share ranges for 

individual countries. As in the below example of the EU’s fair share range, the different colours 

represent the different levels of global warming that would result from all countries following an 

equivalent level of ambition on their respective fair share ranges. “1.5°C Paris Agreement 

compatible” refers to a level of ambition that is consistent with a 50% chance of keeping warming 

below 1.5°C in 2100 and at least a 33% chance of keeping warming below 1.5°C throughout the 

century (i.e. is consistent with the “no or limited overshoot” category of 1.5°C pathways in SR1.5). 

“2°C compatible” refers to an ambition level that is consistent with a 66% chance of keeping 

warming below 2°C throughout the century in line with “lower 2°C” pathways. The <3°C 

(“Insufficient”) and <4°C (“Highly Insufficient”) segments represent ambition levels consistent 

with a 66% chance of warming staying below these levels.  

 

 
Figure 5 | Example assessment of a country’s 2030 target and projected emissions reductions with respect to its fair share of the 

mitigation effort required to achieve the LTTG of the Paris Agreement. 
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A number of other points are of note in relation to the CAT graphs: 

 

First, the graphs assess countries’ ambition levels by reference to their 2030 targets and/or their 

projected emissions reductions to 2030. This reflects the fact that most countries’ near-term targets 

are linked to 2030. It is also consistent with the fact that, as noted in section 2.2.6, the emissions 

reductions achieved globally this decade will determine whether the LTTG of the Paris Agreement 

is achieved. Furthermore, fewer studies quantify national fair contributions beyond 2030, meaning 

that countries’ fair share ranges for years beyond 2030 are based on a different and smaller subset 

of the literature.  

 

Second, the projected emissions of countries to 2030 (represented by the blue line) relate to 

domestic emissions only. As noted in section 2.2.1 above, however, a country can achieve its 

emissions reduction target by supplementing domestic emissions reductions through funding 

emissions reductions overseas. Thus, the possibility exists that a country could demonstrate that it 

is achieving greater progress towards its overall target than indicated by the emissions projections 

on the graphs. 

 

Third, as in the above example of the EU, the length of the different coloured segments of the fair 

share ranges of emissions allocations are not equal. This results from the variation in probabilities 

associated with pathways linked to different temperature targets (for example, in line with IPCC 

literature, 1.5°C pathways use an at least 50% probability threshold of staying below 1.5°C 

whereas for 2°C, 3°C, and 4°C a 66% probability threshold is used). It also reflects the non-linear 

relationship between 2030 emissions levels and end of century global warming levels. Beyond the 

global scenario’s dynamic, the allocation method itself is non-linear. Equity allocation methods, 

with some possible exceptions, provide results for allocations at a given date (e.g., 2030) that are 

non-linearly correlated to the emissions at that date of the global scenarios that they are applied to.  

 

Finally, it is important to emphasise that the further one country’s or group of countries’ mitigation 

efforts are from the “1.5°C Paris Agreement compatible” segment of their fair share range, the 

further beyond (i.e. to the more ambitious side of) the “1.5°C Paris Agreement compatible” 

segment another country’ or countries’ mitigation efforts need to be to achieve the 1.5°C limit. 

This reflects the simple fact, as discussed above,136 that if some countries do less, others must do 

more. No country assessed by the Climate Action Tracker has achieved a level of ambition that 

exceeds “1.5°C Paris Agreement compatible”.  

 

 

 

 
136 See section 2.2.5. 
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3.1.5. The relationship between the CAT and a recent contribution to the literature on national 

fair shares 

 

A recent contribution to the literature, entitled “National ‘fair shares’ in reducing greenhouse gas 

emissions within the principled framework of international environmental law”, examines the 

ambition level required of countries according to principles of international environmental law 

(hereafter referred to as the “IEL ambition assessment”).137 The approach relies on the same 

framework as the CAT , with an aim to determine an appropriate ambition level for countries from 

the perspective of ensuring that the sum of individual contributions is collectively compatible with 

the Paris Agreement’s LTTG. This is the first study to examine national fair shares with reference 

to principles of international environmental law. It is also worth noting that some of the scientists 

who are among the authors of this paper have been involved in developing the CAT methodology 

and/or the fair share ranges relied on in the IPCC literature. Two of those scientists, Gaurav Ganti 

and Andreas Geiges, are also authors of this report. 

 

A number of differences exist between the methodology applied in this paper and the CAT’s 

methodology. First, on the basis of the legal principles on which it relies, it excludes approaches 

to effort sharing from the literature database, which are based on cost-effectiveness and 

grandfathering.138 Second, it relies solely on the scenario inference method referred to above, 

which, as noted, produces slightly deeper emissions reductions globally in 2030 than the scenario 

construction approach.139 The ambition levels for individual countries which result from this 

approach are nonetheless comparable to those which result from the CAT approach and are 

included with the CAT assessments (depicted with a horizontal purple line labelled ‘Rajamani et 

al. 1.5°C’, as in the above graph).140 

 

3.2. Domestic 1.5°C compatible emissions pathways 
 

The second type of assessment of countries’ ambition levels provided in this report is based on the 

regional emissions reductions implied by global emissions pathways consistent with the Paris 

Agreement’s LTTG.141 These emissions pathways, “downscaled” to the level of individual 

 
137 Rajamani, L., et al, National ‘fair shares’ in reducing greenhouse gas emissions within the principled framework 

of international environmental law. Climate Policy 21(8), 983–1004 (2021) 

<https://doi.org/10.1080/14693062.2021.1970504>. 
138 Ibid, at pp. 995-997. 
139 Ibid, at p. 998.  
140 These levels are drawn from the supplementary materials to this paper. 
141 This is the methodology used in the domestic emissions assessment on the 1.5°C National Pathways Explorer 

website. See 1.5°C National Pathway Explorer, Methodology < https://1p5ndc-

pathways.climateanalytics.org/methodology/> and Methodology: From global to national pathways 

<https://1p5ndc-pathways.climateanalytics.org/methodology/#from-global-to-national-pathways>  

http://www.climateanalytics.org/
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countries, are referred to as “domestic 1.5°C pathways”.142 As noted above in sections 2.1.2 and 

2.2.1, global pathways are created by models which determine and allocate emissions reductions 

based on where in the world it is most cost-effective to achieve them and do so without reference 

to considerations of equity. Accordingly, these downscaled domestic 1.5°C pathways provide 

information on where mitigation ought to occur from a global cost-effectiveness perspective but 

do not reflect any equitable approach (or combination of them) to burden sharing, and in particular 

do not address the question of “who should pay” for mitigation. 

 

Domestic 1.5°C pathways assessments are not provided for Malta, Cyprus, Estonia, Latvia, 

Bulgaria, Lithuania, Slovakia and Croatia as we are not confident that the emissions time-series 

projections of these countries are well-represented in our model (it would, however, be possible 

for these countries to conduct their own domestic pathway assessments). Of the countries for which 

domestic 1.5°C pathways assessments are provided, the fair share assessments of all of them 

except for Turkey and Ukraine require greater, and in some cases far greater, emissions reductions 

than the reductions envisaged by their respective domestic 1.5°C pathways. In accordance with 

what is outlined in section 2.2.1, these countries (i.e. those other than Turkey and Ukraine) can be 

expected to achieve domestic emissions reductions towards their fair share that are at least 

consistent with the level envisaged by their domestic pathways. On the other hand, as the CAT fair 

share assessments of Turkey and Ukraine require similar or less emissions reductions than the 

reductions envisaged by their respective domestic 1.5°C pathways, these countries may need 

support to reduce their domestic emissions to levels consistent with the domestic 1.5°C 

pathways.143 

 

As noted in section 2.2.1, the level of emissions reductions envisaged for a particular country based 

on global cost-effectiveness is not necessarily equivalent to the maximum level of emissions 

reductions that is technically and economically feasible for that country to achieve domestically. 

However, where a global pathway calculates a certain level of emissions reductions being achieved 

in a particular region, this indicates that that level of reductions is technically and economically 

feasible for that region according to the model and approach which generated that pathway (and 

the data on which it is based). The domestic 1.5°C emissions pathways assessments are included 

in this report to show, as is the case for all the countries assessed, that it is technically and 

economically feasible for those countries to achieve greater emissions reductions domestically 

compared to the domestic reductions they are currently on course to achieve. 

 

 
142 For a more detailed overview of this methodology, see Gidden et al, Global emissions pathways under different 

socioeconomic scenarios for use in CMIP6: a dataset of harmonized emissions trajectories through the end of the 

century, above n 133, and Climate Analytics, 1.5°C National Pathways Explorer (2020) < https://1p5ndc-

pathways.climateanalytics.org/methodology/>.  
143 The CAT’s methodology does not provide a clear answer on Turkey and Ukraine’s need for climate mitigation 

finance. In both cases, the 1.5°C trajectories under the two approaches (fair share and domestic pathways) are 

relatively close in 2030, and there are uncertainties in these trajectories. For example, they may not capture specific 

national circumstances and may not incorporate all possible domestic emissions reduction opportunities.  
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There are several steps to creating domestic 1.5°C emissions pathways: The first step is to take the 

“no or limited overshoot” 1.5°C pathways from SR1.5 and then exclude those pathways which 

rely on levels of CDR beyond what is deemed to be sustainable by the IPCC.144 

 

Second, it is necessary to “downscale”145 the emissions reductions envisaged by these pathways 

from the regional level to the national level. This is required because the models used to generate 

the emissions pathways assessed by the IPCC determine where emissions reductions ought to be 

achieved (on the basis of cost-effectiveness) on a regional rather than national level and/or only 

have limited nationally specific quantifications. The method used to downscale emissions 

pathways from the regional to national level is derived from the relevant scientific literature.146 

This method involves an assumption that in the energy, industrial processes and waste sectors the 

carbon emissions produced per unit of economic activity in each country within a region will 

converge at some point in the future, matching the convergence behaviour of other socioeconomic 

assumptions in the emissions pathways relied on by the IPCC.147  

 

From each 1.5°C compatible global pathway, downscaling produces domestic emissions pathways 

for all countries globally which are internally consistent. To ensure global emissions do not 

increase from mixing incompatible pathways, the 1.5°C compatible range of domestic emissions 

pathways for each country is defined as the range between the 50th and the 5th percentiles of all 

downscaled domestic emissions pathways. The 25th percentile is highlighted as the middle of the 

1.5°C compatible range. 

 

The result of these steps are ranges such as that created for the European Union (EU27) in the 

example below: 

 

 
144 See Section 2.1.3. 
145 Downscaling is defined here as “distributing aggregated regional values to individual countries.” See Gidden et 

al, Global emissions pathways under different socioeconomic scenarios for use in CMIP6: a dataset of harmonized 

emissions trajectories through the end of the century, above n 133, at p. 1448. 
146 Ibid, at pp. 1448-1449; van Vuuren, D. P., et al. Downscaling drivers of global environmental change: Enabling 

use of global SRES scenarios at the national and grid levels. Global Environ. Change 17, 114-–130. (2007) 

<https://doi.org/10.1016/j.gloenvcha.2006.04.004>. 
147 Lutz, W. and Samir, K.C., The human core of the shared socioeconomic pathways: Population scenarios by age, 

sex and level of education for all countries to 2100. Global Environmental Change 42, 181-192 (2017). Emissions 

from agriculture are treated differently because these do not necessarily correlate with GDP development, and 

instead a “base-year pattern” method is used, based on the assumption that each country’s share of the regional 

agricultural emissions remains constant over the duration of the scenario period.    

<https://doi.org/10.1016/j.gloenvcha.2014.06.004>; Dellink R., et al, Long-term economic growth projections in the 

Shared Socioeconomic Pathways. Global Environmental Change 42, 200-214 (2017) 

<https://doi.org/10.1016/j.gloenvcha.2015.06.004>. 
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Figure 6 | Example figure showing that it is feasible for the EU to achieve greater domestic emissions reductions than those 

envisaged by its projected current policy emissions reductions in 2030 and its updated 2030 target. 

 

The EU27’s current domestic emissions reduction target as reflected in its updated NDC is 

represented on the graph as the green dot. The range of downscaled 1.5°C compatible domestic 

pathways for the EU27 between the 5th and 50th percentiles are represented by the blue shaded 

area. The middle of the 1.5°C compatible range is represented by the dark blue line. The domestic 

emissions gap is defined as the difference between the projected domestic emissions reductions 

based on current policies by 2030 and the middle of the 1.5oC compatible range for the year 2030.   

 

3.3. Other considerations of relevance to the country assessments in this report 
 

3.3.1. The relevance of international climate finance 

As noted in section 2.2.1, beyond pursuing ITMOs under Article 6 of the Paris Agreement, 

countries can contribute towards their fair share of the necessary global mitigation effort by 

contributing to international climate finance which achieves emissions reductions or enhances 

GHG sinks in other countries. The UNFCCC Standing Committee on Finance defines climate 

finance as finance which “aims at reducing emissions, and enhancing sinks of GHG and aims at 

reducing vulnerability of, and maintaining and increasing the resilience of, human and ecological 

systems to negative climate change impacts”.148  

 
148 UNFCCC, Summary and recommendations by the Standing Committee on Finance on the 2014 biennial 

assessment and overview of climate finance flows (UNFCCC, 2018) 
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There are a number of methodological challenges to assessing the extent to which a country’s 

international climate finance contributes towards its fair share. These include the fact there is 

currently no methodology that independently assesses the effect, for example in terms of emissions 

reductions, of a particular contribution to international climate finance. Nor is consistent and 

reliable data on climate finance available. Notwithstanding these limitations, a recent update to the 

Climate Action Tracker methodology includes an assessment of the adequacy of certain countries’ 

international public climate finance contributions.149 Four factors are considered as part of this 

assessment:  

• the absolute amount of finance provided for mitigation (measured relative to the 

commitment by developed countries to mobilise US$100 billion per annum in international 

climate finance), 

• the trend in contributions of a country, in terms of increase or decrease, in the previous five 

years, 

• the country’s future commitments, and 

• the extent to which a country provides financial support for fossil fuel projects abroad. 

 

Countries’ overall climate finance contributions are rated “critically insufficient”, “highly 

insufficient”, “insufficient”, “almost sufficient” or “1.5°C Paris Agreement compatible”. While 

the ratings are based on a combination of the four factors outlined above, the first of those factors 

is given the greatest weight.150 

 

Of the countries assessed in this report, ratings of the contributions to international climate finance 

are available only for the EU (as a whole), Germany, Norway, Russia, Switzerland and the UK. 

Data for these assessments is drawn primarily from the OECD’s “DAC Database” which contains 

project-level information about international climate-related development finance.151 Assessments 

have not been conducted of the contributions to international climate finance of Member States of 

the EU other than Germany. For Turkey and Ukraine, a lack of detailed data consistent with that 

available for other assessed countries has precluded a rating of those countries’ contributions to 

international climate finance.  

 

 
<https://unfccc.int/sites/default/files/2014_ba_summary_and_recommendations_by_scf_on_the_2014_ba.pdf>, at p. 

2. 
149 This assessment is provided under “climate finance” on the Climate Action Tracker website. See Climate Action 

Tracker, Methodology: Overview < https://climateactiontracker.org/methodology/cat-rating-methodology/> and 

Methodology: Finance <https://climateactiontracker.org/methodology/cat-rating-methodology/finance/>. 
150 Ibid. 
151 See OECD, Climate Change: OECD DAC External Development Finance Statistics 

<https://www.oecd.org/dac/financing-sustainable-development/development-finance-topics/climate-change.htm>. 
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The overall climate finance ratings of countries for which assessments are available are included 

with the fair share assessments for these countries.  

 

3.3.2  Projected emissions reductions based on current policies  

 

The emissions reduction targets that countries set for themselves are distinct from the emission 

reductions that these countries are projected to achieve through the policies they have adopted. 

This is demonstrated by the finding in the UNEP’s 2020 Emissions Gap Report that global 

emissions are projected to be 3 GtCO2eq higher under countries’ current polices than they would 

be if countries were to achieve the targets set out in their current NDCs.152 In instances where a 

country is projected to fall short of achieving its stated target or where a country does not have a 

target, its projected emissions will be relevant to assessing the ambition of its mitigation efforts. 

For this reason, countries’ projected emissions as well as their targets (where they exist) are 

assessed in this report. 

The “Guidelines for the preparation of national communications by Parties included in Annex I to 

the Convention, Part II: UNFCCC reporting guidelines on national communications”153 state the 

following under the heading “Projections”: 

 

“28. At a minimum, Parties shall report a ‘with measures’ projection, in accordance 

with paragraph 29 and may report ‘without measures’ and ‘with additional 

measures’ projections.  

 

29. A ‘with measures’ projection shall encompass currently implemented and 

adopted policies and measures. If provided, a ‘with additional measures’ projection 

also encompasses planned policies and measures. If provided, a ‘without measures’ 

projection excludes all policies and measures implemented, adopted or planned 

after the year chosen as the starting point for this projection.” 

 

Accordingly, countries’ projections are typically categorised as ‘with measures’ (also referred to 

as ‘with existing measures’), ‘with additional measures’ or ‘without measures’ projections. The 

projections relied upon in this report, and those which are included in the graphs for each country, 

are the ‘with existing measures’ projections based on countries’ own projections because they 

reflect the projected effects of the mitigation measures currently in place in a given country.154 For 

 
152 UNEP. Emissions Gap Report 2020, above n 123, at p. XIX. 
153 FCCC/CP/1999/7 <https://undocs.org/en/FCCC/CP/1999/7>, adopted by the Parties to the UNFCCC pursuant to 

Decision 4/CP.5. 
154 On the Climate Action Tracker website, countries’ projected emissions reductions are assessed under “policies & 

action”. Unlike the projections relied on in this report, the projections relied on the CAT website are not official 

projections as they are based on independent assessments of the current policies of the assessed countries. See 

Climate Action Tracker, Methodology: Overview < https://climateactiontracker.org/methodology/cat-rating-

http://www.climateanalytics.org/
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the EU, Member States of the EU, Norway, Switzerland and the UK, government projections 

submitted to and assessed by the European Environment Agency (EEA) are used. For Russia and 

Turkey, the projections of those countries contained within their most recent Biennial 

Reports/National Communications in accordance with their obligations under the UNFCCC are 

used. Ukraine’s projections are based on modelling carried out by the country as part of the 

preparation of its updated NDC. 

 

3.3.3. The exclusion of LULUCF emissions 

 

The IPCC’s 2019 Special Report on Climate Change and Land noted that “Land is simultaneously 

a source and sink for several GHGs,”155 and it is “impossible with any direct observation to 

separate direct anthropogenic effects from non-anthropogenic (indirect and natural) effects in the 

land sector.”156 As a result, there are significant uncertainties inherent in the estimation of Land 

Use, Land Use Change and Forestry (LULUCF) emissions (although the IPCC found that net 

LULUCF emissions amounted to approximately 11.2% of global anthropogenic GHG emissions 

over the period 2007-2016).157 

In addition to these high uncertainties, there is also no common accounting framework for 

LULUCF emissions under the UNFCCC and different countries have adopted different accounting 

approaches for counting LULUCF emissions and removals towards their NDCs. Countries also 

use different definitions of “managed land” to identify those LULUCF emissions and removals 

that are assumed to be anthropogenic, with the result that it is not always possible to compare 

countries’ reported LULUCF emissions on a ‘like with like’ basis.158 Compounding these issues 

is the fact that for many countries the LULUCF sector is a sink, which if counted towards their 

NDCs can conceal positive emissions trends in other sectors. For these reasons, the assessment of 

countries’ mitigation ambition in this report (both in terms of their targets and their projected 

emissions reductions) are made with LULUCF emissions excluded.159 This enables the 

comparison of countries’ mitigation efforts in relation to non-LULUCF emissions on a “like-with-

 
methodology/> and Methodology: Estimating national emissions < 

https://climateactiontracker.org/methodology/estimating-national-emissions/>.  
155 Jia, G., et al. Chapter 2: Land–climate interactions, in Climate Change and Land: an IPCC special report on 

climate change, desertification, land degradation, sustainable land management, food security, and greenhouse gas 

fluxes in terrestrial ecosystems (eds. Shukla, P.R. et al.) (IPCC, 2019) 

<https://www.ipcc.ch/site/assets/uploads/sites/4/2021/07/05_Chapter-2-V6.pdf> (hereafter “IPCC SRCCL, Chapter 

2”), at p. 151. 
156 Ibid. 
157 IPCC SRCCL, Chapter 2, at p. 151 (Table 2.2). 
158 IPCC, Summary for Policymakers. In: Climate Change and Land: an IPCC special report on climate change, 

desertification, land degradation, sustainable land management, food security, and greenhouse gas fluxes in 

terrestrial ecosystems (eds. Shukla, P.R. et al.) (IPCC, 2019). 

<https://www.ipcc.ch/site/assets/uploads/sites/4/2020/02/SPM_Updated-Jan20.pdf>; IPCC SRCCL, Chapter 2, at p. 

164 (Box 2.2). 
159 See Climate Action Tracker, Methodology: Land use, land use change and forestry 

<https://climateactiontracker.org/methodology/land-use-and-forestry/>. 
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like” basis.160 The exclusion of LULUCF is also important from a methodological perspective 

because the fair share literature used by the CAT is predominantly based on assessments that 

themselves exclude LULUCF.161 

For the EU as a whole and non-Member States of the EU, the proportion of the country’s emissions 

reduction target that is comprised of reductions from the LULUCF sector is calculated by applying 

a number of methods that are relevant for each specific country context: 

 

(a) Where a country’s NDC indicates the amount of LULUCF emissions reductions it will 

achieve (or the total size of its emissions sinks), these emissions are simply subtracted from 

the overall emissions reduction target.  

 

(b) Where a country’s NDC does not provide such a figure, the government’s projected amount 

of LULUCF emissions under current policies is subtracted from the emissions level 

represented by the target including LULUCF emissions.   

 

Calculations of LULUCF emissions for the EU, Norway, Russia, Switzerland, Turkey, Ukraine 

and the United Kingdom are drawn from the Climate Action Tracker assessments.162 The specific 

position in relation to the exclusion of LULUCF emissions from the targets of Member States of 

the EU is addressed in section 4.2. LULUCF emissions are also excluded from the projected 

emissions reductions relied on in this report. 

 

3.3.4. The relevance of “base years” and the comparability of mitigation targets 

 

It is standard practice for countries to express their emissions reductions targets and projected 

emissions reductions in terms of a percentage figure relative to a particular “base year” (rather than 

directly in MtCO2eq). For example, the EU’s headline target for the year 2030 (addressed further 

in section 4.1.1 below) is to reduce emissions by 55% relative to 1990 levels. In this case, 1990 is 

the “base year”. Many European countries choose 1990 as their base year. The assessments 

contained in this report also use 1990 as a base year. 

 

It is important to note in this context that the choice of a particular base year can have a significant 

effect on a headline emissions reduction target or projection. As the UNFCCC “Compendium on 

Greenhouse Gas Baselines and Monitoring: National-level Mitigation Actions” states in relation 

to the choice of a particular base year for emissions projections, that choice “might have a large 

 
160 Ibid; UNFCCC, Revision of the UNFCCC reporting guidelines on annual inventories for Parties included in 

Annex I to the Convention, Decision 24/CP.19 (2013) 

<https://unfccc.int/resource/docs/2013/cop19/eng/10a03.pdf#page=2>.  
161 See Climate Action Tracker, Methodology: Land use, land use change and forestry 

<https://climateactiontracker.org/methodology/land-use-and-forestry/> 
162 Ibid.  
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effect on future projections, if the emissions for that specific year are significantly higher or lower 

than the typical average for that time period.”163 It further explains that such changes in emissions 

might result from “short-term fluctuations in, for example, gross domestic product (GDP) growth” 

among other factors, which “may lead to a baseline based on a single year that is not representative 

of the period of projections.”164 

 

A recent contribution to the literature similarly explains: 

 

“Governments may choose base years strategically to make an emissions reduction 

seem larger […] The choice of base year has enormous consequences for the 

headline emissions reduction target. While a variety of factors may influence a 

government’s choice of base year, such as choosing round numbers or the same 

year as their peers, governments may also select base years near the peak of their 

observed historical emissions to make any percentage reduction seem larger.”165 

 

Ireland’s target to reduce its emissions by 51% relative to 2018 levels by 2030 (addressed in section 

4.2.14) illustrates how the choice of a particular base year can affect the headline percentage 

reduction figure for a particular target. Ireland’s Central Statistics Office states: “In 2018, Ireland’s 

greenhouse gas emissions were 60.9 million tonnes of carbon dioxide equivalent. This was 9.9% 

higher than the 1990 figure of 55.5 million tonnes.”166 Relying on these figures, Ireland’s target 

can be converted to a percentage figure based on a 1990 base year as follows: Ireland’s reduction 

target of 51% below its emissions levels in 2018 of 60.9 MtCO2eq means it aims to reduce its 

emissions to 29.84 MtCO2eq by 2030. Emissions levels of 29.84 MtCO2eq in 2030 are 46.23% 

below Ireland’s 1990 emissions levels of 55.5 MtCO2eq. Thus, Ireland’s 2030 target, expressed in 

terms of a base year of 1990, is to reduce its emissions by 46.23% relative to 1990 levels (44% 

excluding LULUCF). 

 

For the assessments carried out below, the 2030 targets of Czech Republic, Ireland and Portugal - 

which do not use 1990 as a base year - are converted to targets with 1990 as the base year in the 

same way as Ireland’s 2030 target is converted above to allow for comparison. 

 

 
163 UNFCCC, Compendium on Greenhouse Gas Baselines and Monitoring: National-level Mitigation Actions 

(UNFCC, 2016) <http://unfccc.int/files/national_reports/non-annex_i_natcom/cge/application/pdf/final-

compendium-mitigation-actions.pdf>, at p. 18. 
164 Ibid. 
165 Rowan, S., Pitfalls in comparing Paris pledges. Climatic Change 155, 455-467 (2019) 

<https://doi.org/10.1007/s10584-019-02494-7>, at p. 459. 
166 Central Statistics Office, Environmental Indicators Ireland 2020: Greenhouse Gases and Climate Change (2020) 

<https://www.cso.ie/en/releasesandpublications/ep/p-

eii/environmentalindicatorsireland2020/greenhousegasesandclimatechange/>. For the purpose of this example, 

emissions levels as reported by Ireland’s Central Statistics Office are used, which include LULUCF. These figures 

differ from those used in section 4.2.14, which exclude LULUCF. 
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It is important to note, finally, that a country may compare the ambition level of its target with the 

ambition level of another country’s target based solely on the percentage reductions of both targets. 

For example, a country might argue that its target is as ambitious, or nearly as ambitious, as another 

country’s target because they both involve the same or similar percentage reductions (e.g. 55%) 

by a particular target year (e.g. 2030) relative to the same base year (e.g. 1990). This approach, 

even where two targets are expressed in terms of the same base year (no matter what that base year 

is) does not provide a complete comparison of ambition for two related reasons. First, one 

country’s emissions profile may be very different to another’s such that, for example, 1990 was a 

year of relatively high emissions for the first country but of relatively low emissions for the other. 

Second, the question of how ‘ambitious’ a country’s emissions reduction target is a question which 

is inextricably linked to considerations that amongst others include country’s capacity, historical 

responsibility, cost-effectiveness, etc. A comparison of two or more countries’ targets based solely 

on the percentage reductions of those targets relative to a particular base year does not account for 

such considerations. 

 

4. Country assessments 

4.1. EU27 
 

4.1.1. Emissions profile 

 

The GHG emissions of the EU27167 have fallen relative to 1990 levels.168 As of 2019, GHG 

emissions were 26% below 1990 levels excluding LULUCF.169 The CO₂ emissions from fuel 

combustion in the EU27 decreased by 19% from 3,475 MtCO2 in 1990 to 2,798 MtCO₂ in 2018. 

Most of this reduction has come from coal (-44%) and oil (-17%). However, emissions from 

natural gas have increased by 34% over the same period.170 

 

 
167 The term “EU27” is used to refer to the Member States of the EU following the departure of the UK as a member 

while the term “EU28” refers to the Member States of the EU prior to the UK’s departure. 
168 Historical emissions data were obtained from the EU’s Data Viewer and cover the period up to 2019. European 

Environment Agency Data Viewer, EEA greenhouse gas data viewer (EEA, 2021) <https://www.eea.europa.eu/data-

and-maps/data/data-viewers/greenhouse-gases-viewer>.  
169 Ibid. 
170 Based on CO2 emissions from fuel combustion database obtained from the IEA. International Energy Agency, 

Greenhouse Gas Emissions from Energy (IEA, 2021) < https://www.iea.org/data-and-statistics/data-

product/greenhouse-gas-emissions-from-energy>. 
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Figure 7 | CO2 emissions by fuels in the EU27 from 1990 to 2018. Based on (International Energy Agency database, 2021). 

 

The EU’s emissions reduction targets 

 

In its first NDC, the EU28 had a target of reducing GHG emissions (excluding LULUCF) by “at 

least 40%” below 1990 levels by 2030.171 In December 2020, the EU27 submitted an updated NDC 

which contains a revised 2030 domestic emissions target of “at least 55%” net reductions below 

1990 levels.172 The target is defined in terms of a “net” reduction because it includes carbon sinks 

from the LULUCF sector in both the base year in 1990 and the target year 2030. Excluding 

LULUCF emissions and/or removals from both the base year and the target year, the EU’s updated 

target equates to a 52.8% GHG emissions reduction below 1990 levels excluding LULUCF 

emissions and/or removals.173  

 

As is also noted in the EU’s updated NDC, in December 2019 EU Member States agreed to the 

goal of “climate neutrality” (i.e. net zero GHG emissions) by 2050.174 In the preceding year, the 

European Commission presented eight emissions reduction scenarios for 2050, two of which – 

 
171 European Union, Intended Nationally Determined Contribution of the EU and its Member States (2015) 

<https://www4.unfccc.int/sites/submissions/INDC/Published Documents/Latvia/1/LV-03-06-EU INDC.pdf>, at p. 

1. 
172 European Commission, Update of the NDC of the European Union and its Member States (2020) 

<https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/European%20Union%20First/EU_NDC_Submissio

n_December%202020.pdf>, at p. 6. 
173 Climate Action Tracker, CAT Climate Target Update Tracker: EU | December 2020 Update (2020) 

<https://climateactiontracker.org/climate-target-update-tracker/eu/>. 
174 European Council, European Council meeting (12 December 2019) – Conclusions, EUCO 29/19, 12/12/2019 

(2019) <https://www.consilium.europa.eu/media/41768/12-euco-final-conclusions-en.pdf>, at p. 1.  
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1.5TECH and 1.5LIFE – result in net zero GHG emissions by 2050.175 However, in both scenarios 

gross emissions fall by only 91% and 94% respectively compared to 1990, with the rest 

compensated for by CDR technologies and LULUCF.176  

 

In the section of its updated NDC entitled “How the Party considers that its nationally determined 

contribution is fair and ambitious in the light of its national circumstances,” the EU states:  

 

“The EU’s enhanced NDC represents a significant progression beyond both its 

current undertaking of a 20% emissions reduction commitment by 2020 compared 

to 1990, and its NDC submitted at the time of ratifying the Paris Agreement. Both 

the initial NDC and this update require significantly higher emissions reductions 

than were projected as business as usual at the time of their adoption. 

 

This will ensure the EU continues to be the most greenhouse gas efficient major 

economy. The emissions in the EU Member States peaked in 1979. By the end of 

2019, the EU and its Member States have already reduced their emissions by around 

26% on 1990 levels while GDP has grown by more than 64% over the same period. 

As a result, average per capita emissions across the EU and its Member States have 

fallen from 12 tonnes CO2-eq in 1990 to 8.3 tonnes CO2-eq. This has also made the 

EU already today the most greenhouse gas efficient major economy.”177 

 

The claim that the EU is the most greenhouse gas efficient major economy is based on an 

assessment of the EU’s emissions intensity, i.e. the amount of GHG it emits per unit of GDP,178 

but emissions intensity is unrelated to any of the principles of equity outlined by the IPCC (see 

section 2.2.2). The EU’s NDC further states, in a sub-section specifically relating to “fairness 

considerations, including reflecting on equity”, as follows: 

 

“The IPCC Special Report on global warming of 1.5°C shows that pathways 

limiting warming to 1.5°C typically achieve net zero greenhouse gas emissions at 

global level in the second half of this century. This enhanced NDC is in line with 

the EU’s agreed objective of achieving a climate-neutral EU by 2050. The EU 

therefore considers the enhanced NDC to be a fair contribution towards the global 

temperature goal of the Paris Agreement.”179 

 
175 European Commission, A clean planet for all. A European long-term strategic vision for a prosperous, modern, 

competitive and climate neutral economy (2018) < https://ec.europa.eu/clima/system/files/2018-

11/com_2018_733_analysis_in_support_en.pdf>, at pp. 196-198. 
176 Ibid. 
177 European Commission, Update of the NDC of the European Union and its Member States (2020), above n 172, at 

pp. 17-18. 
178 den Elzen, M. et al. Are the G20 economies making enough progress to meet their NDC targets? Energy Policy 

126, 238–250 (2019). Fig 3. 
179 Ibid, at p. 18. 
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This sub-section of the EU’s NDC makes no reference to any principle of equity and offers no 

explanation as to how the EU has determined its fair share of the emissions reductions envisaged 

by the pathways that limit warming to 1.5°C as outlined in SR1.5, nor how it would meet its fair 

share through a combination of domestic emissions reductions and support for emissions 

reductions overseas. Furthermore, the text focuses on a 2050 time horizon and does not refer to 

the emissions reductions that occur by 2030 in the 1.5°C pathways assessed in the SR1.5, which, 

as noted in section 2.2.6, are critical to the success of these pathways. As a result, the EU’s NDC 

is missing the basis on which it has calculated its fair share of those emissions. 

 

It is also important to note that “pathways limiting warming to 1.5°C” referred to in this sub-

section cover a broad range of pathways including those, such as the P3 from SR1.5 referred to in 

section 2.1.6, which rely to a very large extent on CDR technologies. The EU has not indicated in 

its NDC that it excluded such pathways when calculating its updated 2030 target. 

 

Projected emissions reductions of the EU 

 

According to the latest EEA projections of the EU’s domestic emissions reductions, the EU27’s 

emissions (excluding LULUCF) are projected to reach 35% below 1990 levels by 2030.180 These 

projections are based on EU Member States’ national “with existing measures” projections of 

GHG emissions under the Monitoring Mechanism Regulation.181 Based on the aggregation of 

ambition levels expressed in National Energy and Climate Plans (NECPs) submitted by the 

Member States to the European Commission in 2019 and 2020, GHG emissions are projected to 

reach 41% below 1990 levels by 2030.182 The difference between the projections under the 

Monitoring Mechanism Regulation and those based on projections contained in Member States’ 

NECPs is explained by the fact that the latter are ‘with planned measures’ projections (which are 

similar to ‘with additional measures’ projections).183 

 

 
180 European Environment Agency database, Member States’ greenhouse gas (GHG) emission projections. 

GHG_Projections_2021_xlsx - including pivot chart (2021) < https://www.eea.europa.eu/data-and-

maps/data/greenhouse-gas-emission-projections-for-8>.   
181 Regulation (EU) No 525/2013 of the European Parliament and of the Council of 21 May 2013 on a mechanism 

for monitoring and reporting greenhouse gas emissions and for reporting other information at national and Union 

level relevant to climate change and repealing Decision No 280/2004/EC <https://eur-

lex.europa.eu/eli/reg/2013/525/2018-12-24>. 
182 European Environment Agency, Trends and projections in Europe 2021 (2021) 

<https://www.eea.europa.eu//publications/trends-and-projections-in-europe-2021> , at p. 11.  
183 European Environment Agency, Technical background document – Accompanying the report Trends and 

projections in Europe (2021) < https://www.eea.europa.eu/publications/trends-and-projections-in-europe-

2021/technical-background-document/view>, at p. 17. 
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The “Fit for 55” package of measures presented by the Commission in July 2021 aims at 

implementing the new emissions reduction goal.184 However, the legislative proposals still need 

to be agreed upon and adopted by member states.  

 

4.1.2. Fair share analysis  

 

According to the Climate Action Tracker, the EU’s target of reducing its domestic emissions by 

52.8% below 1990 levels (excluding LULUCF) by 2030 would result in warming between 2 and 

3°C (with a 66% probability) by 2100 if all countries were to set targets of an equivalent fair share 

level of mitigation ambition.  

 

According to the CAT, the EU needs to achieve emissions reductions globally equivalent to at 

least 95% below 1990 levels (excluding LULUCF emissions) by 2030 to achieve a level of 

ambition consistent with the LTTG of the Paris Agreement (i.e. a level that would achieve the 

LTTG if all other countries pursued an equivalent level of ambition according to their respective 

fair share ranges). This fair share target can be achieved through a combination of domestic 

emissions reductions and funding or support for emissions reductions in (primarily developing) 

countries outside of the EU27.  

 

The EU’s climate finance is rated “insufficient” by the Climate Action Tracker185 and its level is 

so low that it is not sufficient to modify the assessment of the EU's present fair share contribution 

using its domestic target. 

 

 
Figure 8 | Assessment of the EU27’s 2030 target and projected emissions reductions with respect to its fair share of the 

mitigation effort required to achieve the LTTG of the Paris Agreement. 

 
184 European Council, Fit for 55: The EU’s Plan for a Green Transition (2021) 

<https://www.consilium.europa.eu/en/policies/green-deal/eu-plan-for-a-green-transition/>. 
185 Climate Action Tracker, Countries: EU <https://climateactiontracker.org/countries/eu/>.  
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The EU’s domestic emissions reduction target is at the least ambitious end of the “Insufficient 

(<3°C)” segment of its fair share range and is therefore just outside the “Highly Insufficient 

(<4°C)” segment. Furthermore, if all countries were to achieve emissions reductions of an 

equivalent fair share level of mitigation ambition to the EU’s projected domestic emissions 

reductions by 2030 (based on the latest EEA projections), this would result in warming between 3 

and 4°C by 2100 (with a 66% probability).  

 

According to the IEL ambition assessment, the EU needs to achieve emissions reductions globally 

equivalent to reducing its domestic emissions by 110% below 1990 levels (excluding LULUCF 

emissions) by 2030 to achieve a level of fair share mitigation ambition consistent with the Paris 

Agreement’s LTTG.186   

 

Given that this level of domestic emissions reductions in this timeframe is well outside any known 

assessment of technical and economic feasibility, this means that the European Union must 

implement a combination of a deeper domestic target plus a very substantial increase in its 

international climate finance to meet its fair share contribution to the Paris Agreement LTTG. 

 

4.1.3. Domestic emissions pathways 

 

The middle of the 1.5°C compatible domestic emissions reductions range in 2030, which is 

calculated as cost-effective for the EU27 by the domestic emissions pathways assessment, is 66% 

below 1990 levels (excluding LULUCF). The EU’s updated 2030 target of 52.8% below 1990 

levels (excluding LULUCF) falls short of this figure. This demonstrates that it is technically and 

economically feasible for the EU to achieve significantly greater emissions reductions 

domestically by 2030 than those envisaged by its updated 2030 target. Indeed, multiple studies 

have confirmed that emissions reductions of 65% below 1990 levels by 2030 are achievable for 

the EU with existing technologies.187 These studies provide confirmation that the global least-cost 

pathway provides a suitable upper boundary on what is technically and economically feasible for 

the European Union to achieve domestically.  

 

 
186 Rajamani, L., et al, National ‘fair shares’ in reducing greenhouse gas emissions within the principled framework 

of international environmental law. Climate Policy 21(8), 983–1004 (2021) 

<https://doi.org/10.1080/14693062.2021.1970504>. 
187 Ram, M. et al., Global energy system based on 100% renewable energy - power, heat, transport and desalination 

sectors (Lappeenranta University of Technology and Energy Watch Group, November 2019) 

<http://energywatchgroup.org/wp-content/uploads/EWG_LUT_100RE_All_Sectors_Global_Report_2019.pdf>, at 

p. 57; Climact, Increasing the EU’s 2030 emissions reduction target: how to cut EU GHG emissions by 55% or 65% 

by 2030 (2020) <https://climact.com/wp-content/uploads/2020/06/Climact_Target_Emissions_report_FINAL.pdf>, 

at p. 3; Climate Action Network Europe and European Environmental Bureau, Building a Paris Agreement 

Compatible (PAC) energy scenario (2020) <https://www.pac-

scenarios.eu/fileadmin/user_upload/PAC_scenario_technical_summary_29jun20.pdf>, at p. 4; Deutsches Institut für 

Wirtschaftsforschung, Make the European Green Deal real – combining climate neutrality and economic recovery 

(2020) <https://www.diw.de/documents/publikationen/73/diw_01.c.791736.de/diwkompakt_2020-153.pdf>, at p. I. 
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Under Member States’ “with existing measures” projections, the EU’s emissions in 2030 are 

projected to be 35% below 1990 levels. To close the domestic emissions gap in 2030 between 

projected emissions under existing policies and measures and the level described above as an upper 

bound for technically and economically feasible reductions, the EU will need to reduce emissions 

below the “with existing measures” level in 2030 by 31 percentage points relative to 1990 levels 

(excluding LULUCF emissions).   

 

 

 
Figure 9 | The figure shows that it is feasible for the EU to achieve greater domestic emissions reductions than those envisaged 

by its projected emissions and its updated 2030 target. 

 

The middle of the 1.5°C compatible domestic emissions reductions range which could be achieved 

within the EU27 by 2050 according to the selected range of 1.5°C compatible domestic pathways 

is 94% below 1990 levels (excluding LULCUF emissions). Furthermore, the range of reductions 

which could be achieved within the EU27 by 2050 according to these pathways is 91% to 97% 

below 1990 levels. The emissions reductions of the 1.5TECH and 1.5LIFE scenarios (91% and 

94% by 2050 respectively) proposed by the Commission in 2018 fall within this range.188 It is 

important to note, however, that for the EU’s domestic emissions reductions to be consistent with 

the selected range of domestic pathways, they must follow the emissions trajectory of these 

pathways before and after 2050, including in the near term to 2030, which is currently not the case. 

 

 

 
188 European Commission, A clean planet for all. A European long-term strategic vision for a prosperous, modern, 

competitive and climate neutral economy, above n 175, at pp. 196-198. 
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4.2. The EU Member States   

 

The principal pieces of legislation adopted by the EU to achieve its collective target are the 

Emissions Trading Scheme (ETS) Directive,189 the Effort Sharing Regulation (ESR)190 and the 

LULUCF Regulation.191 The ETS Directive provides the legislative framework for a ‘cap-and-

trade’ system which operates in certain sectors (primarily the power, industry, aviation and 

shipping sectors) while the ESR sets binding emissions reductions targets on each individual 

Member State for sectors not covered by the ETS Directive (primarily the agriculture, transport, 

buildings and waste sectors) or the LULUCF Regulation. Because of the division of non-LULUCF 

emissions between emissions governed by the ETS Directive and emissions governed by the ESR, 

there is no single economy-wide emissions reduction target for individual Member States under 

EU law.  

 

Certain Member States have, however, separately adopted national-level economy-wide emissions 

targets, which operate in parallel to the requirements under the ETS Directive, the ESR and the 

LULUCF Regulation; others have not. In line with the approach taken in this report, only where a 

Member State has adopted an economy-wide emissions targets for 2030 is that target assessed. 

The Member States which have adopted economy-wide 2030 targets are the Czech Republic, 

Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Ireland, Latvia, Lithuania, the 

Netherlands, Portugal and Spain. The sources for these targets are their governments’ observations 

in Duarte Agostinho and others v. Portugal and 32 other States or other authoritative sources 

where they are not referred to in those observations. Regarding LULUCF emissions, the 2030 

targets of all of these Member States bar Denmark, Hungary, Ireland and Lithuania clearly exclude 

LULUCF emissions. Denmark, Ireland and Lithuania’s 2030 targets expressly include LULUCF 

emissions while the position is ambiguous in relation to Hungary. The approach taken to excluding 

LULUCF emissions for these Member States’ targets is outlined in their respective assessments. 

 

For the Member States which have not adopted economy-wide 2030 targets, only their mitigation 

efforts based on projected domestic emissions reductions are assessed in this report. It is therefore 

important to recall, with regard to fair share analyses, that (as noted in sections 2.2.1 and 3.1.4) 

 
189 Directive 2003/87/EC of the European Parliament and of the Council of 13 October 2003 establishing a scheme 

for greenhouse gas emission allowance trading within the Community and amending Council Directive 96/61/EC 

<https://eur-lex.europa.eu/eli/dir/2003/87/oj>. 
190 Regulation (EU) 2018/842 of the European Parliament and of the Council of 30 May 2018 on binding annual 

greenhouse gas emission reductions by Member States from 2021 to 2030 contributing to climate action to meet 

commitments under the Paris Agreement and amending Regulation (EU) No 525/2013 <https://eur-

lex.europa.eu/eli/reg/2018/842/oj>. 
191 Regulation (EU) 2018/841 of the European Parliament and of the Council of 30 May 2018 on the inclusion of 

greenhouse gas emissions and removals from land use, land use change and forestry in the 2030 climate and energy 

framework, and amending Regulation (EU) No 525/2013 and Decision No 529/2013/EU <https://eur-

lex.europa.eu/eli/reg/2018/841/2021-03-14>. 
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countries can contribute towards their fair share through the funding of mitigation efforts in other 

countries as well as through the achievement of domestic emissions reductions. 

 

 

4.2.1. Austria 

Emissions profile  

Austria's GHG emissions have increased relative to 1990 levels. As of 2019, GHG emissions were 

2% above 1990 levels (excluding LULUCF emissions). CO₂ emissions from fuel combustion in 

Austria increased by 9% from 56 MtCO₂ in 1990 to 61 MtCO₂ in 2018. As of 2018, the largest 

contributor of CO₂ emissions from fuel combustion was oil (51%). This was followed by natural 

gas (27%) and coal (17%).  

 

Figure 10 | CO2 emissions by fuels in Austria from 1990 to 2018. Based on (International Energy Agency database, 2021) 

Austria’s 2030 emissions reduction target 

In its observations, Austria has not referred to any economy-wide domestic emissions reduction 

target for 2030 which it has adopted in national legislation or policy documents. 

Austria's projected emissions reductions 

According to the latest EEA projections, Austria’s emissions (excluding LULUCF) are projected 

to reach approximately 7% below 1990 levels by 2030.192 These projections are based on Austria’s 

 
192 European Environment Agency database, above n 180. 
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national “with existing measures” projections of emissions under the EU Monitoring Mechanism 

Regulation. 

Fair share analysis  

Our fair share analysis, based on the Climate Action Tracker methodology, shows that if all 

countries were to achieve emissions reductions of an equivalent fair share level of mitigation 

ambition to Austria’s projected emissions reductions by 2030 (based on the latest EEA 

projections), this would result in warming above 4°C (with a 66% probability) by 2100.  

According to the analysis, Austria needs to achieve emissions reductions globally equivalent to at 

least 102% below 1990 levels (excluding LULUCF emissions) by 2030 to achieve a level of 

ambition consistent with the LTTG of the Paris Agreement (i.e. a level that would achieve the 

LTTG if all other countries pursued an equivalent level of ambition according to their respective 

fair share ranges). This fair share target can be achieved through a combination of domestic 

emissions reductions and funding or support for climate action in developing countries.   

 

Figure 11 | Assessment of Austria’s projected emissions reductions with respect to its fair share of the mitigation effort required 

to achieve the LTTG of the Paris Agreement. 

According to the IEL ambition assessment, Austria needs to achieve emissions reductions globally 

equivalent to reducing its domestic emissions by 126% below 1990 levels (excluding LULUCF 

emissions) by 2030 to achieve a level of fair share mitigation ambition consistent with the Paris 

Agreement’s LTTG. 

Given that this level of domestic emissions reductions in this timeframe is well outside any known 

assessment of technical and economic feasibility, this means that Austria must implement a 
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combination of deeper domestic emissions reductions plus a very substantial increase in its 

international climate finance to meet its fair share contribution to the Paris Agreement’s LTTG. 

 

Domestic emissions pathways  

The middle of the 1.5°C compatible domestic emissions reductions range in 2030, which is 

calculated as cost-effective for Austria by the domestic emissions pathways assessment, is 52% 

below 1990 levels (excluding LULUCF emissions). As noted above, the emissions reductions 

projected to be achieved domestically by Austria by 2030 based on the latest EEA “with existing 

measures” projections are 7% below 1990 levels (excluding LULUCF emissions). To close the 

domestic emissions gap by 2030 between projected emissions under existing policies and measures 

and the level described above as an upper bound for technically and economically feasible 

reductions, Austria will need to reduce emissions below the “with existing measures” level by 45 

percentage points relative to 1990 levels. This demonstrates that it is technically and economically 

feasible for Austria to achieve greater emissions reductions domestically by 2030 than those 

projected to be achieved by it. 

 

Figure 12 | The figure shows that it is feasible for Austria to achieve greater domestic emissions reductions by 2030 relative to 

its projected domestic emissions reductions. 
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4.2.2. Belgium 

Emissions profile  

Belgium's GHG emissions have decreased relative to 1990 levels. As of 2019, GHG emissions 

were 20% below 1990 levels (excluding LULUCF emissions). CO₂ emissions from fuel 

combustion in Belgium decreased by 14% from 106 MtCO₂ in 1990 to 91 MtCO₂ in 2018. As of 

2018, the largest contributor of CO₂ emissions from fuel combustion was oil (48%). This was 

followed by natural gas (36%) and coal (13%). 

 

Figure 13 | CO2 emissions by fuels in Belgium from 1990 to 2018. Based on (International Energy Agency database, 2021) 

Belgium’s 2030 emissions reduction target 

In its observations, Belgium has not referred to any economy-wide (i.e. covering the entirety of 

the Belgian economy and not just those of its individual regions) domestic emissions reduction 

target for 2030 which it has adopted in national legislation or policy documents. 

Belgium’s projected emissions reductions 

According to the latest EEA projections, Belgium’s emissions (excluding LULUCF) are projected 

to reach approximately 13% below 1990 levels by 2030.193 These projections are based on 

Belgium’s national “with existing measures” projections of emissions under the EU Monitoring 

Mechanism Regulation. 

 
193 European Environment Agency database, above n 180. 
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Fair share analysis   

Our fair share analysis, based on the Climate Action Tracker methodology, shows that if all 

countries were to achieve emissions reductions of an equivalent fair share level of mitigation 

ambition to Belgium’s projected emissions reductions by 2030 (based on the latest EEA 

projections), this would result in warming above 4°C (with a 66% probability).  

According to the analysis, Belgium needs to achieve emissions reductions globally equivalent to 

at least 104% below 1990 levels (excluding LULUCF emissions) by 2030 to achieve a level of 

ambition consistent with the LTTG of the Paris Agreement (i.e. a level that would achieve the 

LTTG if all other countries pursued an equivalent level of ambition according to their respective 

fair share ranges). This fair share target can be achieved through a combination of domestic 

emissions reductions and funding or supporting for climate action in developing countries.   

 

Figure 14 | Assessment of Belgium’s projected emissions reductions with respect to its fair share of the mitigation effort required 

to achieve the LTTG of the Paris Agreement. 

According to the IEL ambition assessment, Belgium needs to achieve emissions reductions 

globally equivalent to reducing its domestic emissions by 125% below 1990 levels (excluding 

LULUCF emissions) by 2030 to achieve a level of fair share mitigation ambition consistent with 

the Paris Agreement’s LTTG.  

Given that this level of domestic emissions reductions in this timeframe is well outside any known 

assessment of technical and economic feasibility, this means that Belgium must implement a 

combination of deeper domestic emissions reductions plus a very substantial increase in its 

international climate finance to meet its fair share contribution to the Paris Agreement’s LTTG. 
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Domestic emissions pathways  

The middle of the 1.5°C compatible domestic emissions reductions range in 2030, which is 

calculated as cost-effective for Belgium by the domestic emissions pathways assessment, is 61% 

below 1990 levels (excluding LULUCF emissions). As noted above, the emissions reductions 

projected to be achieved domestically by Belgium by 2030 based on the latest EEA “with existing 

measures” projections are 13% below 1990 levels (excluding LULUCF emissions). To close the 

domestic emissions gap by 2030 between projected emissions under existing policies and measures 

and the level described above as an upper bound for technically and economically feasible 

reductions, Belgium will need to reduce emissions below the “with existing measures” level by 48 

percentage points relative to 1990 levels. This demonstrates that it is technically and economically 

feasible for Belgium to achieve greater emissions reductions domestically by 2030 than those 

projected to be achieved by it.  

 

Figure 15 | The figure shows that it is feasible for Belgium to achieve greater domestic emissions reductions by 2030 relative to 

its projected domestic emissions reductions. 

 

4.2.3. Bulgaria 

Emissions profile  

Bulgaria's GHG emissions have decreased relative to 1990 levels. As of 2019, GHG emissions 

were 44% below 1990 levels (excluding LULUCF emissions). CO₂ emissions from fuel 

combustion in Bulgaria decreased by 44% from 71 MtCO₂ in 1990 to 40 MtCO₂ in 2018. As of 
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2018, the largest contributor of CO₂ emissions from fuel combustion was coal (55%). This was 

followed by oil (31%) and natural gas (13%). 

 

Figure 16 | CO2 emissions by fuels in Bulgaria from 1990 to 2018. Based on (International Energy Agency database, 2021) 

Bulgaria’s 2030 emissions reduction target 

In its observations, Bulgaria has not referred to any economy-wide domestic emissions reduction 

target for 2030 which it has adopted in national legislation or policy documents. 

Bulgaria’s projected emissions reductions 

According to the latest EEA projections, Bulgaria’s emissions (excluding LULUCF) are projected 

to reach approximately 48% below 1990 levels by 2030.194 These projections are based on 

Bulgaria’s national “with existing measures” projections of emissions under the EU Monitoring 

Mechanism Regulation. 

Fair share analysis   

Our fair share analysis, based on the Climate Action Tracker methodology, shows that if all 

countries were to achieve emissions reductions of an equivalent fair share level of mitigation 

ambition to Bulgaria’s projected emissions reductions by 2030 (based on the latest EEA 

projections), this would result in warming between 3 and 4°C (with a 66% probability) by 2100.  

 
194 European Environment Agency database, above n 180. 
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According to the analysis, Bulgaria needs to achieve emissions reductions globally equivalent to 

at least 67% below 1990 levels (excluding LULUCF emissions) by 2030 to achieve a level of 

ambition consistent with the LTTG of the Paris Agreement (i.e. a level that would achieve the 

LTTG if all other countries pursued an equivalent level of ambition according to their respective 

fair share ranges). This fair share target can be achieved through a combination of domestic 

emissions reductions and funding or support for climate action in developing countries.   

 

Figure 17 | Assessment of Bulgaria’s projected emissions reductions with respect to its fair share of the mitigation effort 

required to achieve the LTTG of the Paris Agreement. 

According to the IEL ambition assessment, Bulgaria needs to achieve emissions reductions 

globally equivalent to reducing its domestic emissions by 72% below 1990 levels (excluding 

LULUCF emissions) by 2030 to achieve a level fair share mitigation ambition consistent with the 

Paris Agreement’s LTTG. 

 

4.2.4. Croatia 

Emissions profile  

Croatia’s GHG emissions have decreased relative to 1990 levels. As of 2019, GHG emissions were 

25% below 1990 levels (excluding LULUCF emissions). CO₂ emissions from fuel combustion in 

Croatia decreased by 25% from 20 MtCO₂ in 1990 to 15 MtCO₂ in 2018. As of 2018, the largest 

contributor of CO2 emissions from fuel combustion was oil (62%). This was followed by natural 

gas (28%) and coal (10%). 
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Figure 18 | CO2 emissions by fuels in Croatia from 1990 to 2018. Based on (International Energy Agency database, 2021) 

Croatia’s 2030 emissions reduction target 

In its observations, Croatia has not referred to any economy-wide domestic emissions reduction 

target for 2030 which it has adopted in national legislation or policy documents. 

Croatia’s projected emissions reductions 

According to the latest EEA projections, Croatia’s emissions (excluding LULUCF) are projected 

to reach approximately 28% below 1990 levels by 2030.195 These projections are based on 

Croatia’s national “with existing measures” projections of emissions under the EU Monitoring 

Mechanism Regulation. 

Fair share analysis   

Our fair share analysis, based on the Climate Action Tracker methodology, shows that if all 

countries were to achieve emissions reductions of an equivalent fair share level of mitigation 

ambition to Croatia’s projected emissions reductions by 2030 (based on the latest EEA 

projections), this would result in warming above 4°C (with a 66% probability).  

According to the analysis, Croatia needs to achieve emissions reductions globally equivalent to at 

least 76% below 1990 levels (excluding LULUCF emissions) by 2030 to achieve a level of 

ambition consistent with the LTTG of the Paris Agreement (i.e. a level that would achieve the 

LTTG if all other countries pursued an equivalent level of ambition according to their respective 

 
195 European Environment Agency database, above n 180. 
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fair share ranges). This fair share target can be achieved through a combination of domestic 

emissions reductions and funding or support for climate action in developing countries.   

 

Figure 19 | Assessment of Croatia’s projected emissions reductions with respect to its fair share of the mitigation effort required 

to achieve the LTTG of the Paris Agreement. 

According to the IEL ambition assessment, Croatia needs to achieve emissions reductions globally 

equivalent to reducing its domestic emissions by 87% below 1990 levels (excluding LULUCF 

emissions) by 2030 to achieve a level of fair share ambition consistent with the Paris Agreement’s 

LTTG. 

 

4.2.5. Cyprus 

Emissions profile  

Cyprus’ GHG emissions have increased relative to 1990 levels. As of 2019, GHG emissions were 

59% above 1990 levels (excluding LULUCF emissions). CO₂ emissions from fuel combustion in 

Cyprus increased by 62% from 4 MtCO2 in 1990 to 6 MtCO₂ in 2018. As of 2018, the largest 

contributor of CO₂ emissions from fuel combustion was oil (98%). This was followed by other 

(1%) and coal (1%). 
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Figure 20 | CO2 emissions by fuels in Cyprus from 1990 to 2018. Based on (International Energy Agency database, 2021) 

Cyprus’ 2030 emissions reduction target 

In its observations, Cyprus has not referred to any economy-wide domestic emissions reduction 

target for 2030 which it has adopted in national legislation or policy documents. 

Cyprus’ projected emissions reductions 

According to the latest EEA projections, Cyprus’ emissions (excluding LULUCF) are projected to 

reach approximately 25% above 1990 levels by 2030.196 These projections are based on Cyprus’ 

national “with existing measures” projections of emissions under the EU Monitoring Mechanism 

Regulation. 

Fair share analysis   

Our fair share analysis, based on the Climate Action Tracker methodology, shows that if all 

countries were to achieve emissions reductions of an equivalent fair share level of mitigation 

ambition to Cyprus’ projected emissions reductions by 2030 (based on the latest EEA projections), 

this would result in warming between 3 and 4°C (with a 66% probability) by 2100.  

According to the analysis, Cyprus needs to achieve emissions reductions globally equivalent to at 

least 26% below 1990 levels (excluding LULUCF emissions) by 2030 to achieve a level of 

ambition consistent with the LTTG of the Paris Agreement (i.e. a level that would achieve the 

LTTG if all other countries pursued an equivalent level of ambition according to their respective 

 
196 European Environment Agency database, above n 180. 
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fair share ranges). This fair share target can be achieved through a combination of domestic 

emissions reductions and funding or support for climate action in developing countries.   

 

Figure 21 | Assessment of Cyprus’ projected emissions reductions with respect to a fair share of the mitigation effort required to 

achieve the LTTG of the Paris Agreement. 

According to the IEL ambition assessment, Cyprus needs to achieve emissions reductions globally 

equivalent to reducing its domestic emissions by 37% below 1990 levels (excluding LULUCF 

emissions) by 2030 to achieve a level of fair share mitigation ambition consistent with the Paris 

Agreement’s LTTG. 

 

4.2.6. Czech Republic 

Emissions profile  

The Czech Republic's GHG emissions have decreased relative to 1990 levels. As of 2019, GHG 

emissions were 38% below 1990 levels (excluding LULUCF emissions). CO₂ emissions from fuel 

combustion in the Czech Republic decreased by 33% from 150 MtCO₂ in 1990 to 101 MtCO₂ in 

2018. As of 2018, the largest contributor of CO₂ emissions from fuel combustion was coal (62%). 

This was followed by oil (21%) and natural gas (15%). 

http://www.climateanalytics.org/


 

 www.climateanalytics.org  69 

 

Figure 22 | CO2 emissions by fuels in the Czech Republic from 1990 to 2018. Based on (International Energy Agency database, 

2021) 

The Czech Republic’s 2030 emissions reduction target 

The Czech Republic’s National Energy and Climate Plan is referred to in paragraph 12 of its 

observations. According to this document, the Czech Republic aims to reduce its emissions by 

30% below 2005, which translates to 48% compared to 1990 levels by 2030 excluding LULUCF 

emissions.197 

The Czech Republic’s projected emissions reductions 

According to the latest EEA projections, the Czech Republic’s emissions (excluding LULUCF 

emissions) are projected to reach approximately 46% below 1990 levels by 2030.198 These 

projections are based on the Czech Republic’s national “with existing measures” projections of 

emissions under the EU Monitoring Mechanism Regulation. 

 

 

 
197 Ministry of the Environment of the Czech Republic, National Energy and Climate Plan of the Czech Republic 

(2019) <https://ec.europa.eu/energy/sites/ener/files/documents/cs_final_necp_main_en.pdf>, at p.12; European 

Commission, Commission staff working document: assessment of the final national energy and climate plan of 

Czechia (2020) 

<https://ec.europa.eu/energy/sites/default/files/documents/staff_working_document_assessment_necp_czechia_en.p

df>   
198 European Environment Agency database, above n 180. 
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Fair share analysis  

Our fair share analysis, based on the Climate Action Tracker methodology, shows that the Czech 

Republic's target of reducing its emissions by 48% below 1990 levels by 2030 would result in 

warming above 4°C (with a 66% probability) by 2100 if all countries were to set targets of an 

equivalent fair share level of mitigation ambition.  

If all countries were to achieve emissions reductions of similar ambition to the Czech Republic’s 

projected emissions reductions by 2030 (based on the latest EEA projections), this would result in 

warming above 4°C (with a 66% probability) by 2100. 

According to the analysis, the Czech Republic needs to achieve emissions reductions globally 

equivalent to at least 81% below 1990 levels (excluding LULUCF emissions) by 2030 to achieve 

a level of ambition consistent with the LTTG of the Paris Agreement (i.e. a level that would 

achieve the LTTG if all other countries pursued an equivalent level of ambition according to their 

respective fair share ranges). This fair share target can be achieved through a combination of 

domestic emissions reductions and funding or support for climate action in developing countries.   

 

Figure 23 | Assessment of the Czech Republic’s 2030 target and projected emissions reductions with respect to its fair share of 

the mitigation effort required to achieve the LTTG of the Paris Agreement. 

According to the IEL ambition assessment, the Czech Republic needs to achieve emissions 

reductions globally equivalent to reducing its domestic emissions by 90% below 1990 levels 

(excluding LULUCF emissions) by 2030 to achieve a level of fair share mitigation ambition 

consistent with the Paris Agreement’s LTTG. 
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Domestic emissions pathways  

The middle of the 1.5°C compatible domestic emissions reductions range in 2030, which is 

calculated as cost-effective for the Czech Republic by the domestic emissions pathways 

assessment, is 67% below 1990 levels (excluding LULUCF emissions). The Czech Republic’s 

2030 target of 48% below 1990 levels (excluding LULUCF emissions) falls short of this figure 

and also lies outside the selected range of 1.5°C compatible domestic pathways. As noted above, 

the emissions reductions projected to be achieved domestically by the Czech Republic by 2030 

based on the latest EEA “with existing measures” projections are 46% below 1990 levels 

(excluding LULUCF emissions). To close the domestic emissions gap by 2030 between projected 

emissions under existing policies and measures and the level described above as an upper bound 

for technically and economically feasible reductions, the Czech Republic will need to reduce 

emissions below the “with existing measures” level by 21 percentage points relative to 1990 levels. 

This demonstrates that it is technically and economically feasible for the Czech Republic to 

achieve greater emissions reductions domestically by 2030 than those projected to be achieved by 

it. 

 

Figure 24 | The figure shows that it is feasible for the Czech Republic to achieve greater domestic emissions reductions by 2030 

than those envisaged by its 2030 target. 
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4.2.7. Denmark 

Emissions profile  

Denmark's GHG emissions have decreased relative to 1990 levels. As of 2019, GHG emissions 

were 36% below 1990 levels (excluding LULUCF emissions). CO₂ emissions from fuel 

combustion in Denmark decreased by 37% from 51 MtCO₂ in 1990 to 32 MtCO₂ in 2018. As of 

2018, the largest contributor of CO2 emissions from fuel combustion was oil (54%). This was 

followed by natural gas (21%) and coal (20%). 

 

Figure 25 | CO2 emissions by fuels in Denmark from 1990 to 2018. Based on (International Energy Agency database, 2021) 

Denmark’s 2030 emissions reduction target 

In its observations, Denmark notes that its “Climate Act sets a target of reducing greenhouse gas 

emissions in Denmark by 70 percent by 2030 compared to 1990”.199 This target includes LULUCF 

emissions but does not specify the amount of LULUCF and non-LULUCF emissions separately. 

To assess the ambition of Denmark's target excluding LULUCF, we have subtracted the projected 

LULUCF emissions levels for 2030 (based on the EEA scenario “with existing measures”) from 

the overall emissions reduction target (70% below 1990 levels). On this basis, Denmark’s target 

translates to 73% below 1990 levels excluding LULUCF. 

 

 
199 Denmark’s Observations, at § 80. 
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Denmark’s projected emissions reductions 

According to the latest EEA projections, Denmark’s emissions (excluding LULUCF) are projected 

to reach approximately 57% below 1990 levels by 2030.200 These projections are based on 

Denmark’s national “with existing measures” projections of emissions under the EU Monitoring 

Mechanism Regulation. 

Fair share analysis  

Our fair share analysis, based on the Climate Action Tracker methodology, shows that Denmark's 

target of reducing its emissions by 73% below 1990 levels (applied here to emissions excluding 

LULUCF from the reference year’s baseline in the absence of a specific target for the LULUCF 

sector) by 2030 would result in warming between 2 and 3°C (with a 66% probability) by 2100 if 

all countries were to set targets of an equivalent fair share level of mitigation ambition. 

If all countries were to achieve emissions reductions of similar ambition to Denmark’s projected 

emissions reductions by 2030 (based on the latest EEA projections), this would result in warming 

between 2 and 3°C (with a 66% probability) by 2100. 

According to the analysis, Denmark needs to achieve emissions reductions globally equivalent to 

at least 114% below 1990 levels (excluding LULUCF emissions) by 2030 to achieve a level of 

ambition consistent with the LTTG of the Paris Agreement (i.e. a level that would achieve the 

LTTG if all other countries pursued an equivalent level of ambition according to their respective 

fair share ranges). This fair share target can be achieved through a combination of domestic 

emissions reductions and funding or support for climate action in developing countries.   

 

Figure 26 | Assessment of Denmark’s 2030 target and projected emissions reductions with respect to its fair share of the 

mitigation effort required to achieve the LTTG of the Paris Agreement. 

 
200 European Environment Agency database, above n 180. 
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According to the IEL ambition assessment, Denmark needs to achieve emissions reductions 

globally equivalent to reducing its domestic emissions by 136% below 1990 levels (excluding 

LULUCF emissions) by 2030 to achieve a level of fair share mitigation ambition consistent with 

the Paris Agreement’s LTTG. 

Given that this level of domestic emission reductions in this timeframe is well outside any known 

assessment of technical and economic feasibility, this means that Denmark must implement a 

combination of deeper domestic emissions reductions plus a very substantial increase in its 

international climate finance to meet its fair share contribution to the Paris Agreement’s LTTG. 

 

Domestic emissions pathways  

The middle of the 1.5°C compatible domestic emissions reductions range in 2030, which is 

calculated as cost-effective for Denmark by the domestic emissions pathways assessment, is 67% 

below 1990 levels (excluding LULUCF emissions). As noted above, the emissions reductions 

projected to be achieved domestically by Denmark by 2030 based on the latest EEA “with existing 

measures” projections are 57% below 1990 levels (excluding LULUCF emissions). To close the 

domestic emissions gap by 2030 between projected emissions under existing policies and measures 

and the level described above as an upper bound for technically and economically feasible 

reductions, Denmark will need to reduce emissions below the “with existing measures” level by 

10 percentage points relative to 1990 levels. This demonstrates that it is technically and 

economically feasible for Denmark to achieve greater emissions reductions domestically by 2030 

than those projected to be achieved by it. 

 

Figure 27 | The figure shows that it is feasible for Denmark to achieve greater domestic emissions reductions by 2030 relative to 

its projected domestic emissions reductions. (Denmark’s 2030 target overlaps with the middle of its 1.5°C compatible range in 

2030). 
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4.2.8. Estonia 

Emissions profile  

Estonia's GHG emissions have decreased relative to 1990 levels. As of 2019, GHG emissions were 

64% below 1990 levels (excluding LULUCF emissions). CO₂ emissions from fuel combustion in 

Estonia decreased by 55% from 35 MtCO₂ in 1990 to 16 MtCO₂ in 2018. As of 2018, the largest 

contributor of CO₂ emissions from fuel combustion was coal (72%). This was followed by oil 

(20%) and natural gas (6%). 

 

Figure 28 | CO2 emissions by fuels in Estonia from 1990 to 2018. Based on (International Energy Agency database, 2021) 

Estonia’s 2030 emissions reduction target 

According to Estonia’s observations, it aims to reduce its emissions by 70% by 2030 compared 

to 1990 (excluding LULUCF emissions).201 

 

Estonia’s projected emissions reductions 

According to the latest EEA projections, Estonia’s emissions (excluding LULUCF) are projected 

to reach approximately 69% below 1990 levels by 2030.202 These projections are based on 

Estonia’s national “with existing measures” projections of emissions under the EU Monitoring 

Mechanism Regulation. 

 
201 Estonia’s Observations, at § 29. See also, Government of Estonia, Estonia’s 2030 National Energy and Climate 

Plan (2019) <https://ec.europa.eu/energy/sites/ener/files/documents/ee_final_necp_main_en.pdf>, at p. 8. 
202 European Environment Agency database, above n 180. 
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Fair share analysis  

Our fair share analysis, based on the Climate Action Tracker methodology, shows that Estonia's 

target of reducing its emissions by 70% below 1990 levels by 2030 would result in warming 

between 2 and 3°C (with a 66% probability) by 2100 if all countries were to set targets of an 

equivalent fair share level of mitigation ambition. If all countries were to achieve emissions 

reductions of similar ambition to Estonia’s projected emissions reductions by 2030 (based on the 

latest EEA projections), this would result in warming between 2 and 3°C (with a 66% probability) 

by 2100. 

According to the analysis, Estonia needs to achieve emissions reductions globally equivalent to at 

least 77% below 1990 levels (excluding LULUCF emissions) by 2030 to achieve a level of 

ambition consistent with the LTTG of the Paris Agreement (i.e. a level that would achieve the 

LTTG if all other countries pursued an equivalent level of ambition according to their respective 

fair share ranges). This fair share target can be achieved through a combination of domestic 

emissions reductions and funding or support for climate action in developing countries.   

 

Figure 29 | Assessment of Estonia’s 2030 target and projected emissions reductions with respect to its fair share of the 

mitigation effort required to achieve the LTTG of the Paris Agreement. 

According to the IEL ambition assessment, Estonia needs to achieve emissions reductions globally 

equivalent to reducing its domestic emissions by 83% below 1990 levels (excluding LULUCF 

emissions) by 2030 to achieve a level of fair share mitigation ambition consistent with the Paris 

Agreement’s LTTG. 
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4.2.9. Finland 

Emissions profile  

Finland's GHG emissions have decreased relative to 1990 levels. As of 2019, GHG emissions were 

25% below 1990 levels (excluding LULUCF emissions). CO₂ emissions from fuel combustion in 

Finland decreased by 19% from 54 MtCO₂ in 1990 to 44 MtCO₂ in 2018. As of 2018, the largest 

contributor of CO₂ emissions from fuel combustion was oil (48%). This was followed by coal 

(40%) and natural gas (10%). 

 

Figure 30 | CO2 emissions by fuels in Finland from 1990 to 2018. Based on (International Energy Agency database, 2021) 

Finland’s 2030 emissions reduction target 

In its observations, Finland notes that its “Climate Change Act is currently being updated […] to 

include domestic 2030 […] emission reduction targets.”203 According to the proposed reform of 

this legislation, Finland intends to adopt a 2030 target to reduce its emissions by 60% relative to 

1990 levels excluding LULUCF emissions.204 

 

 

 
203 Finland’s Observations, at § 10. 
204 See Government of Finland, Government's proposal to Parliament on the Climate Act (2021) 

<https://www.lausuntopalvelu.fi/FI/Proposal/DownloadProposalAttachment?attachmentId=16170>, at p. 36; 

Government of Finland, Questions and answers on climate law reform (2021) <https://ym.fi/kysymyksia-ja-

vastauksia-ilmastolain-uudistuksesta>. 
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Finland’s projected emissions reductions 

According to the latest EEA projections, Finland’s emissions (excluding LULUCF) are projected 

to reach approximately 45% below 1990 levels by 2030.205 These projections are based on 

Finland’s national “with existing measures” projections of emissions under the EU Monitoring 

Mechanism Regulation. 

Fair share analysis  

Our fair share analysis, based on the Climate Action Tracker methodology, shows that Finland’s 

proposed target of reducing its emissions by 60% below 1990 levels by 2030 would result in 

warming between 2 and 3°C (with a 66% probability) by 2100 if all countries were to set targets 

of an equivalent level of ambition.  

If all countries were to achieve emissions reductions of an equivalent fair share level of mitigation 

ambition to Finland’s projected emissions reductions by 2030 (based on the latest EEA 

projections), this would result in warming between 3 and 4°C (with a 66% probability) by 2100. 

According to the analysis, Finland needs to achieve emissions reductions globally equivalent to at 

least 98% below 1990 levels (excluding LULUCF emissions) by 2030 to achieve a level of 

ambition consistent with the LTTG of the Paris Agreement (i.e. a level that would achieve the 

LTTG if all other countries pursued an equivalent level of ambition according to their respective 

fair share ranges). This fair share target can be achieved through a combination of domestic 

emissions reductions and funding or support for climate action in developing countries.  

 

Figure 31 | Assessment of Finland’s 2030 target and projected emissions reductions with respect to its fair share of the 

mitigation effort required to achieve the LTTG of the Paris Agreement. 

 
205 European Environment Agency database, above n 180. 
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According to the IEL ambition assessment, Finland needs to achieve emissions reductions globally 

equivalent to reducing its domestic emissions by 118% below 1990 levels (excluding LULUCF 

emissions) by 2030 to achieve a level of fair share mitigation ambition consistent with the Paris 

Agreement’s LTTG. 

Given that this level of domestic emission reductions in this timeframe is well outside any known 

assessment of technical and economic feasibility, this means that Finland must implement a 

combination of deeper domestic emissions reductions plus a very substantial increase in its 

international climate finance to meet its fair share contribution to the Paris Agreement’s LTTG. 

 

Domestic emissions pathways  

The middle of the 1.5°C compatible domestic emissions reductions range in 2030, which is 

calculated as cost-effective for Finland by the domestic emissions pathways assessment, is 65% 

below 1990 levels (excluding LULUCF emissions). Finland’s 2030 target of 60% below 1990 

levels (excluding LULUCF emissions) falls short of this figure. As noted above, the emissions 

reductions projected to be achieved domestically by Finland by 2030 based on the latest EEA “with 

existing measures” projections are 45% below 1990 levels (excluding LULUCF emissions). To 

close the domestic emissions gap by 2030 between projected emissions under existing policies and 

measures and the level described above as an upper bound for technically and economically 

feasible reductions, Finland will need to reduce emissions below the “with existing measures” 

level by 20 percentage points relative to 1990 levels. This demonstrates that it is technically and 

economically feasible for Finland to achieve greater emissions reductions domestically by 2030 

than those projected to be achieved by it.  

 

Figure 32 | The figure shows that it is feasible for Finland to achieve greater domestic emissions reductions than those envisaged 

by its 2030 target. 
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4.2.10.  France 

Emissions profile  

France's GHG emissions have decreased relative to 1990 levels. As of 2019, GHG emissions were 

19% below 1990 levels (excluding LULUCF emissions). CO₂ emissions from fuel combustion in 

France decreased by 12% from 346 MtCO₂ in 1990 to 303 MtCO₂ in 2018. As of 2018, the largest 

contributor of CO₂ emissions from fuel combustion was oil (58%). This was followed by natural 

gas (27%) and coal (12%). 

 

Figure 33 | CO2 emissions by fuels in France from 1990 to 2018. Based on (International Energy Agency database, 2021) 

France’s 2030 emissions reduction target 

In its observations, France states: “At the national level, the provisions of Article L. 100-4 of the 

Energy Code set, in their current wording, a target for France to reduce its greenhouse gas 

emissions by 40% between 1990 and 2030”. This target excludes LULUCF emissions. 206 

France’s projected emissions reductions 

According to the latest EEA projections, France’s emissions (excluding LULUCF) are projected 

to reach approximately 33% below 1990 levels by 2030.207 These projections are based on France’s 

 
206 Government of France, Integrated National Energy and Climate Plan for France (2020) 

<https://ec.europa.eu/energy/sites/ener/files/documents/fr_final_necp_main_en.pdf>, at p. 318. 
207 European Environment Agency database, above n 180. 
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national “with existing measures” projections of emissions under the EU Monitoring Mechanism 

Regulation. 

Fair share analysis  

Our fair share analysis, based on the Climate Action Tracker methodology, shows that France’s 

target of reducing its emissions by 40% below 1990 levels by 2030 would result in warming 

between 2 and 3°C (with a 66% probability) by 2100 if all countries were to set targets of an 

equivalent fair share level of mitigation ambition. France’s 2030 target is also at the least ambitious 

end of the “Insufficient (<3°C)” segment of its fair share range and is therefore just outside the 

“Highly Insufficient (<4°C)” segment. 

If all countries were to achieve emissions reductions of similar ambition to France’s projected 

emissions reductions by 2030 (based on the latest EEA projections), this would result in warming 

between 3 and 4°C (with a 66% probability) by 2100. According to the analysis, France needs to 

achieve emissions reductions globally equivalent to at least 104% below 1990 levels (excluding 

LULUCF emissions) by 2030 to achieve a level of ambition consistent with the LTTG of the Paris 

Agreement (i.e. a level that would achieve the LTTG if all other countries pursued an equivalent 

level of ambition according to their respective fair share ranges). This fair share target can be 

achieved through a combination of domestic emissions reductions and funding or support for 

climate action in developing countries.  

 

Figure 34 | Assessment of France’s 2030 target and projected emissions reductions with respect to its fair share of the mitigation 

effort required to achieve the LTTG of the Paris Agreement. 

According to the IEL ambition assessment, France needs to achieve emissions reductions globally 

equivalent to reducing its domestic emissions by 129% below 1990 levels (excluding LULUCF 
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emissions) by 2030 to achieve a level of fair share mitigation ambition consistent with the Paris 

Agreement’s LTTG. 

Given that this level of domestic emissions reductions in this timeframe is well outside any known 

assessment of technical and economic feasibility, this means that France must implement a 

combination of deeper domestic emissions reductions plus a very substantial increase in its 

international climate finance to meet its fair share contribution to the Paris Agreement’s LTTG. 

 

Domestic emissions pathways  

The middle of the 1.5°C compatible domestic emissions reductions range in 2030, which is 

calculated as cost-effective for France by the domestic emissions pathways assessment, is 59% 

below 1990 levels (excluding LULUCF emissions). France’s 2030 target of 40% below 1990 

levels (excluding LULUCF emissions) falls short of this figure. As noted above, the emissions 

reductions projected to be achieved domestically by France by 2030 based on the latest EEA “with 

existing measures” projections are 33% below 1990 levels (excluding LULUCF emissions). To 

close the domestic emissions gap by 2030 between projected emissions under existing policies and 

measures and the level described above as an upper bound for technically and economically 

feasible reductions, France will need to reduce emissions below the “with existing measures” level 

by 26 percentage points relative to 1990 levels. This demonstrates that it is technically and 

economically feasible for France to achieve greater emissions reductions domestically by 2030 

than those projected to be achieved by it.  

 

Figure 35 | The figure shows that it is feasible for France to achieve greater domestic emissions reductions than those envisaged 

by its 2030 target. 
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4.2.11.  Germany 

Emissions profile  

Germany’s GHG emissions have decreased relative to 1990 levels. As of 2019, GHG emissions 

were 35% below 1990 levels (excluding LULUCF emissions). CO₂ emissions from fuel 

combustion in Germany decreased by 26% from 940 MtCO₂ in 1990 to 696 MtCO₂ in 2018. As of 

2018, the largest contributor of CO₂ emissions from fuel combustion was coal (39%). This was 

followed by oil (34%) and natural gas (25%). 

 

Figure 36 | CO2 emissions by fuels in Germany from 1990 to 2018. Based on (International Energy Agency database, 2021) 

Germany’s 2030 emissions reduction target 

Although not mentioned in its observations, Germany has recently revised its 2030 target to a 

reduction in emissions of 65% below 1990 levels, excluding LULUCF emissions.208 

Germany’s projected emissions reductions 

According to the latest EEA projections, Germany’s emissions (excluding LULUCF) are projected 

to reach approximately 49% below 1990 levels by 2030.209 These projections are based on 

Germany’s national “with existing measures” projections of emissions under the EU Monitoring 

Mechanism Regulation. 

 
208 Federal Ministry of Justice and Consumer Protection, Federal Climate Change Act (2021) <https://www.gesetze-

im-internet.de/englisch_ksg/englisch_ksg.html#p0028>, at sections 3 and 3a. 
209 European Environment Agency database, above n 180. 
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Fair share analysis  

Our fair share analysis, based on the Climate Action Tracker methodology, shows that Germany’s 

target of reducing its emissions by 65% below 1990 levels by 2030 would result in warming 

between 2 and 3°C (with a 66% probability) by 2100 if all countries were to set targets of an 

equivalent fair share level of mitigation ambition. Germany’s 2030 target is also at the least 

ambitious end of the “Insufficient (<3°C)” segment of its fair share range and is therefore just 

outside the “Highly Insufficient (<4°C)” segment. 

If all countries were to achieve emissions reductions of similar ambition to Germany’s projected 

emissions reductions by 2030 (based on the latest EEA projections), this would result in warming 

between 3 and 4°C (with a 66% probability) by 2100. According to the CAT, Germany needs to 

achieve emissions reductions globally equivalent to at least 108% below 1990 levels (excluding 

LULUCF emissions) by 2030 to achieve a level of ambition consistent with the LTTG of the Paris 

Agreement (i.e. a level that would achieve the LTTG if all other countries pursued an equivalent 

level of ambition according to their respective fair share ranges). This fair share target can be 

achieved through a combination of domestic emissions reductions and funding or support for 

climate action in developing countries. Germany’s climate finance is rated “insufficient” by the 

Climate Action Tracker.210 

 

Figure 37 | Assessment of Germany’s 2030 target and projected emissions reductions with respect to its fair share of the 

mitigation effort required to achieve the LTTG of the Paris Agreement. 

According to the IEL ambition assessment, Germany needs to achieve emissions reductions 

globally equivalent to reducing its domestic emissions by 125% below 1990 levels (excluding 

 
210 Climate Action Tracker, Countries: Germany <https://climateactiontracker.org/countries/germany/>.  
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LULUCF emissions) by 2030 to achieve a level of fair share mitigation ambition consistent with 

the Paris Agreement’s LTTG. 

Given that this level of domestic emissions reductions in this timeframe is well outside any known 

assessment of technical and economic feasibility, this means that Germany must implement a 

combination of deeper domestic emissions reductions plus a very substantial increase in its 

international climate finance to meet its fair share contribution to the Paris Agreement’s LTTG. 

 

Domestic emissions pathways  

The middle of the 1.5°C compatible domestic emissions reductions range in 2030, which is 

calculated as cost-effective for Germany by the domestic emissions pathways assessment, is 72% 

below 1990 levels (excluding LULUCF emissions). Germany’s 2030 target of 65% below 1990 

levels (excluding LULUCF emissions) falls short of this figure. As noted above, the emissions 

reductions projected to be achieved domestically by Germany by 2030 based on the latest EEA 

“with existing measures” projections are 49% below 1990 levels (excluding LULUCF emissions). 

To close the domestic emissions gap by 2030 between projected emissions under existing policies 

and measures and the level described above as an upper bound for technically and economically 

feasible reductions, Germany will need to reduce emissions below the “with existing measures” 

level by 23 percentage points relative to 1990 levels. This demonstrates that it is technically and 

economically feasible for Germany to achieve greater emissions reductions domestically by 2030 

than those projected to be achieved by it.  

 

Figure 38 | The figure shows that it is feasible for Germany to achieve greater domestic emissions reductions than those 

envisaged by its 2030 target. 
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4.2.12.  Greece 

Emissions profile  

Greece's GHG emissions have decreased relative to 1990 levels. As of 2019, GHG emissions were 

17% below 1990 levels (excluding LULUCF emissions). CO₂ emissions from fuel combustion in 

Greece decreased by 12% from 70 MtCO₂ in 1990 to 62 MtCO₂ in 2018. As of 2018, the largest 

contributor of CO₂ emissions from fuel combustion was oil (54%). This was followed by coal 

(32%) and natural gas (14%). 

 

Figure 39 | CO2 emissions by fuels in Greece from 1990 to 2018. Based on (International Energy Agency database, 2021) 

Greece’s 2030 emissions reduction target 

While Greece states in its observations that it has a 2030 target of 43% below 1990 levels, its 

National Energy and Climate Plan submitted to the European Commission (cited at paragraph 13.3 

of its observations) indicates that it has a 2030 target of reducing its emissions by 42% relative to 

1990 levels,211 excluding LULUCF emissions.212 

 

 

 
211 Ministry of the Environment and Energy of Greece, National Energy and Climate Plan (2019) 

<https://ec.europa.eu/energy/sites/default/files/el_final_necp_main_en.pdf>, at p. 4. 
212 Ibid; OECD, OECD Environmental Performance reviews: Greece 2020 (2020) <https://www.oecd-

ilibrary.org/sites/ff34a34b-en/index.html?itemId=/content/component/ff34a34b-en>, at section 4.3.2.  
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Greece’s projected emissions reductions 

According to the latest EEA projections, Greece’s emissions (excluding LULUCF) are projected 

to reach approximately 25% below 1990 levels by 2030.213 These projections are based on 

Greece’s national “with existing measures” projections of emissions under the EU Monitoring 

Mechanism Regulation. 

Fair share analysis  

Our fair share analysis, based on the Climate Action Tracker methodology, shows that Greece’s 

target of reducing its emissions by 42% below 1990 levels by 2030 would result in warming 

between 2 and 3°C (with a 66% probability) by 2100 if all countries were to set targets of an 

equivalent fair share level of mitigation ambition.  

If all countries were to achieve emissions reductions of similar ambition to Greece’s projected 

emissions reductions by 2030 (based on the latest EEA projections), this would result in warming 

between 3 and 4°C (with a 66% probability) by 2100. 

According to the analysis, Greece needs to achieve emissions reductions globally equivalent to at 

least 66% below 1990 levels (excluding LULUCF emissions) by 2030 to achieve a level of 

ambition consistent with the LTTG of the Paris Agreement (i.e. a level that would achieve the 

LTTG if all other countries pursued an equivalent level of ambition according to their respective 

fair share ranges). This fair share target can be achieved through a combination of domestic 

emissions reductions and funding or support for climate action in developing countries.   

 

Figure 40 | Assessment of Greece’s 2030 target and projected emissions reductions with respect to its fair share of the mitigation 

effort required to achieve the LTTG of the Paris Agreement. 

 
213 European Environment Agency database, above n 180. 
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According to the IEL ambition assessment, Greece needs to achieve emissions reductions globally 

equivalent to reducing its domestic emissions by 77% below 1990 levels (excluding LULUCF 

emissions) by 2030 to achieve a level of fair share mitigation ambition consistent with the Paris 

Agreement’s LTTG. 

Domestic emissions pathways  

The middle of the 1.5°C compatible domestic emissions reductions range in 2030, which is 

calculated as cost-effective for Greece by the domestic emissions pathways assessment, is 62% 

below 1990 levels (excluding LULUCF emissions). Greece’s 2030 target of 42% below 1990 

levels (excluding LULUCF emissions) falls short of this figure. As noted above, the emissions 

reductions projected to be achieved domestically by Greece by 2030 based on the latest EEA “with 

existing measures” projections are 25% below 1990 levels (excluding LULUCF emissions). To 

close the domestic emissions gap by 2030 between projected emissions under existing policies and 

measures and the level described above as an upper bound for technically and economically 

feasible reductions, Greece will need to reduce emissions below the “with existing measures” level 

by 37 percentage points relative to 1990 levels. This demonstrates that it is technically and 

economically feasible for Greece to achieve greater emissions reductions domestically by 2030 

than those projected to be achieved by it.   

 

Figure 41 | The figure shows that it is feasible for Greece to achieve greater domestic emissions reductions than those envisaged 

by its 2030 target. 
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4.2.13.  Hungary 

Emissions profile  

Hungary’s GHG emissions have decreased relative to 1990 levels. As of 2019, GHG emissions 

were 32% below 1990 levels (excluding LULUCF emissions). CO₂ emissions from fuel 

combustion in Hungary decreased by 31% from 66 MtCO₂ in 1990 to 46 MtCO₂ in 2018. As of 

2018, the largest contributor of CO₂ emissions from fuel combustion was oil (40%). This was 

followed by natural gas (40%) and coal (18%). 

 

Figure 42 | CO2 emissions by fuels in Hungary from 1990 to 2018. Based on (International Energy Agency database, 2021) 

Hungary’s 2030 emissions reduction target 

In its observations, Hungary notes that “On 3 June 2020, the Hungarian Parliament adopted the 

Act on Climate Protection, which now declares Hungary’s medium and long-term climate targets 

at a statutory level, namely that we will reduce our emissions by at least 40% compared to 1990 

levels by 2030”.214 Hungary’s NECP does not specify whether the target includes LULUCF 

emissions or not, but it compares this target to emissions projections excluding LULUCF.215 We 

follow this approach here and assume the target excludes LULUCF, thus presenting our analysis 

of a reduction by 40% below 1990 of emissions excluding LULUCF. 

 

 
214 Hungary Observations, at § 56. 
215 Ministry of Innovation and Technology of Hungary, National Energy and Climate Plan (2020) 

<https://ec.europa.eu/energy/sites/default/files/documents/hu_final_necp_main_en.pdf>, at p. 158. 
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Hungary’s projected emissions reductions 

According to the latest EEA projections, Hungary’s emissions (excluding LULUCF) are projected 

to reach approximately 37% below 1990 levels by 2030.216 These projections are based on 

Hungary’s national “with existing measures” projections of emissions under the EU Monitoring 

Mechanism Regulation. 

Fair share analysis  

Our fair share analysis, based on the Climate Action Tracker methodology, shows that Hungary’s 

target of reducing its emissions by 40% below 1990 levels by 2030 would result in warming above 

4°C (with a 66% probability) by 2100 if all countries were to set targets of an equivalent fair share 

level of mitigation ambition.  

If all countries were to achieve emissions reductions of similar ambition to Hungary’s projected 

emissions reductions by 2030 (based on the latest EEA projections), this would result in warming 

above 4°C (with a 66% probability) by 2100. 

According to the analysis, Hungary needs to achieve emissions reductions globally equivalent to 

at least 83% below 1990 levels (excluding LULUCF emissions) by 2030 to achieve a level of 

ambition consistent with the LTTG of the Paris Agreement (i.e. a level that would achieve the 

LTTG if all other countries pursued an equivalent level of ambition according to their respective 

fair share ranges). This fair share target can be achieved through a combination of domestic 

emissions reductions and funding or support for climate action in developing countries.   

 

Figure 43 | Assessment of Hungary’s 2030 target and projected emissions reductions with respect to its fair share of the 

mitigation effort required to achieve the LTTG of the Paris Agreement. 

 
216 European Environment Agency database, above n 180. 
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According to the IEL ambition assessment, Hungary needs to achieve emissions reductions 

globally equivalent to reducing its domestic emissions by 92% below 1990 levels (excluding 

LULUCF emissions) by 2030 to achieve a level of fair share mitigation ambition consistent with 

the Paris Agreement’s LTTG. 

Domestic emissions pathways  

The middle of the 1.5°C compatible domestic emissions reductions range in 2030, which is 

calculated as cost-effective for Hungary by the domestic emissions pathways assessment, is 67% 

below 1990 levels (excluding LULUCF emissions). Hungary’s 2030 target of 40% below 1990 

levels (excluding LULUCF emissions) falls short of this figure. As noted above, the emissions 

reductions projected to be achieved domestically by Hungary by 2030 based on the latest EEA 

“with existing measures” projections are 37% below 1990 levels (excluding LULUCF emissions). 

To close the domestic emissions gap by 2030 between projected emissions under existing policies 

and measures and the level described above as an upper bound for technically and economically 

feasible reductions, Hungary will need to reduce emissions below the “with existing measures” 

level by 30 percentage points relative to 1990 levels. This demonstrates that it is technically and 

economically feasible for Hungary to achieve greater emissions reductions domestically by 2030 

than those projected to be achieved by it.  

 

Figure 44 | The figure shows that it is feasible for Hungary to achieve greater domestic emissions reductions than those 

envisaged by its 2030 target. 
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4.2.14.  Ireland 

Emissions profile  

Ireland’s GHG emissions have increased relative to 1990 levels. As of 2019, GHG emissions were 

10% above 1990 levels (excluding LULUCF emissions). CO₂ emissions from fuel combustion in 

Ireland increased by 17% from 30 MtCO₂ in 1990 to 35 MtCO₂ in 2018. As of 2018, the largest 

contributor of CO₂ emissions from fuel combustion was oil (53%). This was followed by natural 

gas (29%) and coal (17%). 

 

Figure 45 | CO2 emissions by fuels in Ireland from 1990 to 2018. Based on (International Energy Agency database, 2021) 

Ireland’s 2030 emissions reduction target 

In its observations, Ireland refers to the targets of “a 51% reduction on 2018 levels of emissions 

by 2030” as the 2030 target contained in its Climate Action and Low Carbon Development 

(Amendment) Bill 2021.217 This Bill has since been enacted.218 This target includes LULUCF 

emissions and, in calculating the first carbon budgets under the Climate Action and Low Carbon 

Development Act, Ireland’s Climate Change Advisory Council “has assumed a 51% emissions 

reduction in the LULUCF sector in the period to 2030”,219 i.e. that the target applies to LULUCF 

emissions and non-LULUCF emissions equally. The same assumption is made here. Relative to 

 
217 Ireland Observations, at § 86. 
218 See the Climate Action and Low Carbon Development (Amendment) Act 2021 

<https://www.irishstatutebook.ie/eli/2021/act/32/enacted/en/html>. 
219 Climate Change Advisory Council, Carbon Budget Technical Report (October 2021) 

<https://www.climatecouncil.ie/media/climatechangeadvisorycouncil/Technical%20report%20on%20carbon%20bu

dgets%2025.10.2021.pdf>, at p. 6.  
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Ireland’s 1990 emissions levels, Ireland’s 2030 target equates to a 44% reduction target, excluding 

LULUCF. 

Ireland’s projected emissions reductions 

According to the latest EEA projections, Ireland’s emissions (excluding LULUCF) are projected 

to reach approximately 6% above 1990 levels by 2030.220 These projections are based on Ireland’s 

national “with existing measures” projections of emissions under the EU Monitoring Mechanism 

Regulation. 

Fair share analysis  

Our fair share analysis, based on the Climate Action Tracker methodology, shows that Ireland’s 

target of reducing its emissions by 44% below 1990 levels (excluding LULUCF emissions) by 

2030 would result in warming between 2 and 3°C (with a 66% probability) by 2100 if all countries 

were to set targets of an equivalent fair share level of mitigation ambition.  

If all countries were to achieve emissions reductions of similar ambition to Ireland’s projected 

emissions reductions by 2030 (based on the latest EEA projections), this would result in warming 

above 4°C (with a 66% probability) by 2100. 

According to the analysis, Ireland needs to achieve emissions reductions globally equivalent to at 

least 83% below 1990 levels (excluding LULUCF emissions) by 2030 to achieve a level of 

ambition consistent with the LTTG of the Paris Agreement (i.e. a level that would achieve the 

LTTG if all other countries pursued an equivalent level of ambition according to their respective 

fair share ranges). This fair share target can be achieved through a combination of domestic 

emissions reductions and funding or support for climate action in developing countries.   

 
220 European Environment Agency database, above n 180. 
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Figure 46 | Assessment of Ireland’s 2030 target and projected emissions reductions with respect to its fair share of the mitigation 

effort required to achieve the LTTG of the Paris Agreement. 

According to the IEL ambition assessment, Ireland needs to achieve emissions reductions globally 

equivalent to reducing its domestic emissions by 113% below 1990 levels (excluding LULUCF 

emissions) by 2030 to achieve a level of fair share mitigation ambition consistent with the Paris 

Agreement’s LTTG. 

Given that this level of domestic emissions reductions in this timeframe is well outside any known 

assessment of technical and economic feasibility, this means that Ireland must implement a 

combination of deeper domestic emissions reductions plus a very substantial increase in its 

international climate finance to meet its fair share contribution to the Paris Agreement’s LTTG. 

 

Domestic emissions pathways  

The middle of the 1.5°C compatible domestic emissions reductions range in 2030, which is 

calculated as cost-effective for Ireland by the domestic emissions pathways assessment, is 37% 

below 1990 levels (excluding LULUCF emissions). Ireland’s 2030 target of 44% below 1990 

levels (excluding LULUCF emissions) exceeds this figure. As noted above, however, the 

emissions reductions projected to be achieved domestically by Ireland by 2030 based on the latest 

EEA “with existing measures” projections are 6% above 1990 levels (excluding LULUCF 

emissions). To close the domestic emissions gap by 2030 between projected emissions under 

existing policies and measures and the level described above as an upper bound for technically and 

economically feasible reductions, Ireland will need to reduce emissions below the “with existing 

measures” level by 43 percentage points relative to 1990 levels. This demonstrates that it is 

technically and economically feasible for Ireland to achieve greater emissions reductions 

domestically by 2030 than those projected to be achieved by it. 
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Figure 47 | The figure shows that it is feasible for Ireland to achieve greater domestic emissions reductions by 2030 relative to 

its projected domestic emissions reductions. 

 

 

 

 

4.2.15.  Italy 

Emissions profile  

Italy’s GHG emissions have decreased relative to 1990 levels. As of 2019, GHG emissions were 

19% below 1990 levels (excluding LULUCF emissions). CO₂ emissions from fuel combustion in 

Italy decreased by 19% from 389 MtCO₂ in 1990 to 317 MtCO₂ in 2018. As of 2018, the largest 

contributor of CO₂ emissions from fuel combustion was oil (44%). This was followed by natural 

gas (43%) and coal (11%). 
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Figure 48 | CO2 emissions by fuels in Italy from 1990 to 2018. Based on (International Energy Agency database, 2021) 

Italy’s 2030 emissions reduction target 

In its observations, Italy has not referred to any economy-wide domestic emissions reduction target 

for 2030 which it has adopted in national legislation or policy documents. 

Italy’s projected emissions reductions 

According to the latest EEA projections, Italy’s emissions (excluding LULUCF) are projected to 

reach approximately 29% below 1990 levels by 2030.221 These projections are based on Italy’s 

national “with existing measures” projections of emissions under the EU Monitoring Mechanism 

Regulation. 

Fair share analysis  

Our fair share analysis, based on the Climate Action Tracker methodology, shows that if all 

countries were to achieve emissions reductions of an equivalent fair share level of mitigation 

ambition to Italy’s projected emissions reductions by 2030 (based on the latest EEA projections), 

this would result in warming between 3 and 4°C (with a 66% probability) by 2100.  

According to the analysis, Italy needs to achieve emissions reductions globally equivalent to at 

least 93% below 1990 levels (excluding LULUCF emissions) by 2030 to achieve a level of 

ambition consistent with the LTTG of the Paris Agreement (i.e. a level that would achieve the 

LTTG if all other countries pursued an equivalent level of ambition according to their respective 

 
221 European Environment Agency database, above n 180. 
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fair share ranges). This fair share target can be achieved through a combination of domestic 

emissions reductions and funding or support for climate action in developing countries.   

 

Figure 49 | Assessment of Italy’s 2030 target and projected emissions reductions with respect to its fair share of the mitigation 

effort required to achieve the LTTG of the Paris Agreement. 

According to the IEL ambition assessment, Italy needs to achieve emissions reductions globally 

equivalent to reducing its domestic emissions by 114% below 1990 levels (excluding LULUCF 

emissions) by 2030 to achieve a level of fair share mitigation ambition consistent with the Paris 

Agreement’s LTTG. 

Given that this level of domestic emissions reductions in this timeframe is well outside any known 

assessment of technical and economic feasibility, this means that Italy must implement a 

combination of deeper domestic emissions reductions plus a very substantial increase in its 

international climate finance to meet its fair share contribution to the Paris Agreement’s LTTG. 

 

Domestic emissions pathways  

The middle of the 1.5°C compatible domestic emissions reductions range in 2030, which is 

calculated as cost-effective for Italy by the domestic emissions pathways assessment, is 67% below 

1990 levels (excluding LULUCF emissions). As noted above, the emissions reductions projected 

to be achieved domestically by Italy by 2030 based on the latest EEA “with existing measures” 

projections are 29% below 1990 levels (excluding LULUCF emissions). To close the domestic 

emissions gap by 2030 between projected emissions under existing policies and measures and the 

level described above as an upper bound for technically and economically feasible reductions, Italy 

will need to reduce emissions below the “with existing measures” level by 38 percentage points 

relative to 1990 levels. This demonstrates that it is technically and economically feasible for Italy 
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to achieve greater emissions reductions domestically by 2030 than those projected to be achieved 

by it.  

 

Figure 50 | The figure shows that it is feasible for Italy to achieve greater domestic emissions reductions by 2030 relative to its 

projected domestic emissions reductions. 

 

4.2.16.  Latvia 

Emissions profile  

Latvia’s GHG emissions have decreased relative to 1990 levels. As of 2019, GHG emissions were 

57% below 1990 levels (excluding LULUCF emissions). CO₂ emissions from fuel combustion in 

Latvia decreased by 62% from 19 MtCO₂ in 1990 to 7 MtCO₂ in 2018. As of 2018, the largest 

contributor of CO₂ emissions from fuel combustion was oil (57%). This was followed by natural 

gas (38%) and coal (3%). 
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Figure 51 | CO2 emissions by fuels in Latvia from 1990 to 2018. Based on (International Energy Agency database, 2021) 

Latvia’s 2030 emissions reduction target 

Although not mentioned in Latvia’s observations, its National Energy and Climate Plan submitted 

to the European Commission (cited at paragraph 13 of its observations) indicates that it has a 2030 

target of reducing its emissions by 65% relative to 1990 levels, excluding LULUCF.222 

Latvia’s projected emissions reductions 

According to the latest EEA projections, Latvia’s emissions (excluding LULUCF) are projected 

to reach approximately 59% below 1990 levels by 2030.223 These projections are based on Latvia’s 

national “with existing measures” projections of emissions under the EU Monitoring Mechanism 

Regulation. 

Fair share analysis  

Our fair share analysis, based on the Climate Action Tracker methodology, shows that Latvia’s 

target of reducing its emissions by 59% below 1990 levels by 2030 would result in warming 

between 3 and 4°C (with a 66% probability) by 2100 if all countries were to set targets of an 

equivalent fair share level of mitigation ambition.  

 
222 Government of Latvia, National Energy and Climate Plan of Latvia (2020) 

<https://ec.europa.eu/energy/sites/default/files/documents/lv_final_necp_main_en.pdf>, at pp. 12 and 79. 
223 European Environment Agency database, above n 180. 
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If all countries were to achieve emissions reductions of similar ambition to Latvia’s projected 

emissions reductions by 2030 (based on the latest EEA projections), this would result in warming 

between 3 and 4°C (with a 66% probability) by 2100. According to the analysis, Latvia needs to 

achieve emissions reductions of at least 89% below 1990 levels (excluding LULUCF emissions) 

by 2030 to achieve a level of ambition consistent with the LTTG of the Paris Agreement (i.e. a 

level that would achieve the LTTG if all other countries pursued an equivalent level of ambition 

according to their respective fair share ranges). This fair share target can be achieved through a 

combination of domestic emissions reductions and funding or support for climate action in 

developing countries.  

 

Figure 52 | Assessment of Latvia’s 2030 target and projected emissions reductions with respect to its fair share of the mitigation 

effort required to achieve the LTTG of the Paris Agreement. 

According to the IEL ambition assessment, Latvia needs to achieve emissions reductions globally 

equivalent to reducing its domestic emissions by 96% below 1990 levels (excluding LULUCF 

emissions) by 2030 to achieve a level of fair share mitigation ambition consistent with the Paris 

Agreement’s LTTG. 

 

4.2.17.  Lithuania 

Emissions profile  

Lithuania’s GHG emissions have decreased relative to 1990 levels. As of 2019, GHG emissions 

were 57% below 1990 levels (excluding LULUCF emissions). CO₂ emissions from fuel 

combustion in Lithuania decreased by 65% from 32 MtCO₂ in 1990 to 11 MtCO₂ in 2018. As of 

2018, the largest contributor of CO₂ emissions from fuel combustion was oil (71%). This was 

followed by natural gas (19%) and coal (8%). 
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Figure 53 | CO2 emissions by fuels in Lithuania from 1990 to 2018. Based on (International Energy Agency database, 2021) 

Lithuania’s 2030 emissions reduction target 

In its observations, Lithuania states that it “is planning to reduce the GHG emissions in comparison 

with 1990 by 70 per cent by 2030.”224 This target has since been adopted by government and 

includes LULUCF emissions but does not specify the amount of LULUCF and non-LULUCF 

emissions separately.225 To assess the ambition of Lithuania’s 2030 target excluding LULUCF, we 

have subtracted the projected LULUCF emissions levels for 2030 (based on the EEA scenario 

“with existing measures”) from the overall emissions reduction target (70% below 1990 levels). 

On this basis, Lithuania’s target translates to 63% below 1990 levels excluding LULUCF. 

Lithuania’s projected emissions reductions 

According to the latest EEA projections, Lithuania’s emissions (excluding LULUCF) are projected 

to reach approximately 64% below 1990 levels by 2030.226 These projections are based on 

Lithuania’s national “with existing measures” projections of emissions under the EU Monitoring 

Mechanism Regulation. 

 

 
224 Lithuania Observations, at § 24. 
225 Parliament of Lithuania, Ruling on the adoption of a national climate change agenda (2021), < https://e-

seimas.lrs.lt/portal/legalAct/lt/TAP/ba67ae20d5a111eb866fe2e083228059?positionInSearchResults=1&searchMode

lUUID=ac1a49e8-1f4f-4dc6-b6ed-aefce7872e19>    
226 European Environment Agency database, above n 180. 
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Fair share analysis  

Our fair share analysis, based on the Climate Action Tracker methodology, shows that Lithuania’s 

target of reducing its emissions by 63% below 1990 levels (applied here to emissions excluding 

LULUCF from the reference year’s baseline in the absence of a specific target for the LULUCF 

sector) by 2030 would result in warming between 2 and 3°C (with a 66% probability) by 2100 if 

all countries were to set targets of an equivalent fair share level of mitigation ambition.  

If all countries were to achieve emissions reductions of similar ambition to Lithuania’s projected 

emissions reductions by 2030 (based on the latest EEA projections), this would result in warming 

between 2 and 3°C (with a 66% probability) by 2100. 

According to the analysis, Lithuania needs to achieve emissions reductions globally equivalent to 

at least 86% below 1990 levels (excluding LULUCF emissions) by 2030 to achieve a level of 

ambition consistent with the LTTG of the Paris Agreement (i.e. a level that would achieve the 

LTTG if all other countries pursued an equivalent level of ambition according to their respective 

fair share ranges). This fair share target can be achieved through a combination of domestic 

emissions reductions and funding or support for climate action in developing countries.  

 

Figure 54 | Assessment of Lithuania’s 2030 target and projected emissions reductions with respect to its fair share of the 

mitigation effort required to achieve the LTTG of the Paris Agreement. 

According to the IEL ambition assessment, Lithuania needs to achieve emissions reductions 

globally equivalent to reducing its domestic emissions by 92% below 1990 levels (excluding 

LULUCF emissions) by 2030 to achieve a level of fair share mitigation ambition consistent with 

the Paris Agreement’s LTTG. 
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4.2.18.  Luxembourg 

Emissions profile  

Luxembourg's GHG emissions have decreased relative to 1990 levels. As of 2019, GHG emissions 

were 16% below 1990 levels (excluding LULUCF emissions). CO₂ emissions from fuel 

combustion in Luxembourg decreased by 17% from 11 MtCO₂ in 1990 to 9 MtCO₂ in 2018. As of 

2018, the largest contributor of CO₂ emissions from fuel combustion was oil (78%). This was 

followed by natural gas (18%) and other (2%). 

 

Figure 55 | CO2 emissions by fuels in Luxembourg from 1990 to 2018. Based on (International Energy Agency database, 2021) 

Luxembourg’s 2030 emissions reduction target 

In its observations, Luxembourg indicates that “Luxembourg's integrated national energy and 

climate plan for the period 2021-2030 ... describes the policies and measures to achieve the 

ambitious national objectives in terms of reducing greenhouse gas emissions (-55% ) ... by 

2030.”227 In its National Energy and Climate Plan, Luxembourg indicates that it “has decided at 

national level to reduce greenhouse gas emissions for sectors outside the EU emissions trading 

 
227 Luxembourg Observations, at § 38, working translation. The original states: “le plan national intégré en matière 

d’énergie et de climat du Luxembourg pour la période 2021-2030… décrit les politiques et mesures permettant 

d’atteindre les objectifs nationaux ambitieux en matière de réduction des émissions de gaz à effet de serre (-55%)…à 

l’horizon 2030." 
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scheme by 55% by 2030 compared to the reference year 2005”,228 making clear that this is not an 

economy-wide target. 

Luxembourg’s projected emissions reductions 

According to the latest EEA projections, Luxembourg’s emissions (excluding LULUCF) are 

projected to reach approximately 22% below 1990 levels by 2030.229 These projections are based 

on Luxembourg’s national “with existing measures” projections of emissions under the EU 

Monitoring Mechanism Regulation. 

Fair share analysis  

Our fair share analysis, based on the Climate Action Tracker methodology, shows that if all 

countries were to achieve emissions reductions of an equivalent fair share level of mitigation 

ambition to Luxembourg’s projected emissions reductions by 2030 (based on the latest EEA 

projections), this would result in warming above 4°C (with a 66% probability) by 2100.  

According to the analysis, Luxembourg needs to achieve emissions reductions globally equivalent 

to at least 108% below 1990 levels (excluding LULUCF emissions) by 2030 to achieve a level of 

ambition consistent with the LTTG of the Paris Agreement (i.e. a level that would achieve the 

LTTG if all other countries pursued an equivalent level of ambition according to their respective 

fair share ranges). This fair share target can be achieved through a combination of domestic 

emissions reductions and funding or support for climate action in developing countries.  

 

Figure 56 | Assessment of Luxembourg’s 2030 target and projected emissions reductions with respect to its fair share of the 

mitigation effort required to achieve the LTTG of the Paris Agreement. 

 
228 Government of Luxembourg, National Energy and Climate Plan of Luxembourg (2020) 

<https://ec.europa.eu/energy/sites/default/files/documents/lu_final_necp_main_en.pdf>, at p. 9. 
229 European Environment Agency database, above n 180. 
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According to the IEL ambition assessment, Luxembourg needs to achieve emissions reductions 

globally equivalent to reducing its domestic emissions by 127% below 1990 levels (excluding 

LULUCF emissions) by 2030 to achieve a level of fair share mitigation ambition consistent with 

the Paris Agreement’s LTTG. 

Given that this level of domestic emissions reductions in this timeframe is well outside any known 

assessment of technical and economic feasibility, this means that Luxembourg must implement a 

combination of deeper domestic emissions reductions plus a very substantial increase in its 

international climate finance to meet its fair share contribution to the Paris Agreement’s LTTG. 

 

Domestic emissions pathways  

 

The middle of the 1.5°C compatible domestic emissions reductions range in 2030, which are 

calculated as cost-effective for Luxembourg by the domestic emissions pathways assessment, is 

59% below 1990 levels (excluding LULUCF emissions). As noted above, the emissions reductions 

projected to be achieved domestically by Luxembourg by 2030 based on the latest EEA “with 

existing measures” projections are 22% below 1990 levels (excluding LULUCF emissions). To 

close the domestic emissions gap by 2030 between projected emissions under existing policies and 

measures and the level described above as an upper bound for technically and economically 

feasible reductions, Luxembourg will need to reduce emissions below the “with existing measures” 

level by 38 percentage points relative to 1990 levels. This demonstrates that it is technically and 

economically feasible for Luxembourg to achieve greater emissions reductions domestically by 

2030 than those projected to be achieved by it.  

 

Figure 57 | The figure shows that it is feasible for Luxembourg to achieve greater domestic emissions reductions by 2030 relative 

to its projected domestic emissions reductions. 
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4.2.19.  Malta 

Emissions profile  

Malta's GHG emissions have decreased relative to 1990 levels. As of 2019, GHG emissions were 

16% below 1990 levels (excluding LULUCF emissions). CO₂ emissions from fuel combustion in 

Malta decreased by 33% from 2.3 MtCO₂ in 1990 to 1.5 MtCO₂ in 2018. As of 2018, the largest 

contributor of CO₂ emissions from fuel combustion was oil (56%). This was followed by natural 

gas (44%). 

 

Figure 58 | CO2 emissions by fuels in Malta from 1990 to 2018. Based on (International Energy Agency database, 2021) 

Malta’s 2030 emissions reduction target 

In its observations, Malta has not referred to any economy-wide domestic emissions reduction 

target for 2030 which it has adopted in national legislation or policy documents. 

Malta’s projected emissions reductions 

According to the latest EEA projections, Malta’s emissions (excluding LULUCF) are projected to 

reach approximately 2% below 1990 levels by 2030.230 These projections are based on Malta’s 

national “with existing measures” projections of emissions under the EU Monitoring Mechanism 

Regulation. 

 

 
230 European Environment Agency database, above n 180. 
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Fair share analysis  

Our fair share analysis, based on the Climate Action Tracker methodology, shows that if all 

countries were to achieve emissions reductions of an equivalent fair share level of mitigation 

ambition to Malta’s projected emissions reductions by 2030 (based on the latest EEA projections), 

this would result in warming between 3 and 4°C (with a 66% probability) by 2100.  

According to the analysis, Malta needs to achieve emissions reductions globally equivalent to at 

least 60% below 1990 levels (excluding LULUCF emissions) by 2030 to achieve a level of 

ambition consistent with the LTTG of the Paris Agreement (i.e. a level that would achieve the 

LTTG if all other countries pursued an equivalent level of ambition according to their respective 

fair share ranges). This fair share target can be achieved through a combination of domestic 

emissions reductions and funding or support for climate action in developing countries.  

 

Figure 59 | Assessment of Malta’s 2030 target and projected emissions reductions with respect to its fair share of the mitigation 

effort required to achieve the LTTG of the Paris Agreement. 

According to the IEL ambition assessment, Malta needs to achieve emissions reductions globally 

equivalent to reducing its domestic emissions by 87% below 1990 levels (excluding LULUCF 

emissions) by 2030 to achieve a level of fair share mitigation ambition consistent with the Paris 

Agreement’s LTTG. 

 

4.2.20.  Netherlands 

Emissions profile  

The Netherlands’ GHG emissions have decreased relative to 1990 levels. As of 2019, GHG 

emissions were 18% below 1990 levels (excluding LULUCF emissions). CO₂ emissions from fuel 
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combustion in the Netherlands increased by 2% from 148 MtCO₂ in 1990 to 151 MtCO₂ in 2018. 

As of 2018, the largest contributor of CO₂ emissions from fuel combustion was natural gas (44%). 

This was followed by oil (32%) and coal (22%). 

 

Figure 60 | CO2 emissions by fuels in the Netherlands from 1990 to 2018. Based on (International Energy Agency database, 

2021) 

Netherlands’ 2030 emissions reduction target 

In its observations, the Netherlands states that its Climate Act “lays down an interim target of a 

49% reduction in greenhouse gas emissions by 2030, compared to 1990 levels.”231 This target 

excludes LULUCF emissions.232 

Netherlands’ projected emissions reductions 

According to the latest EEA projections, the Netherlands’ emissions (excluding LULUCF) are 

projected to reach approximately 33% below 1990 levels by 2030.233 These projections are based 

on the Netherlands’ national “with existing measures” projections of emissions under the EU 

Monitoring Mechanism Regulation. 

 

 
231 Netherlands’ Observations, at § 75. 
232 Planbureau voor de Leefomgeving, Analyse Regeerakkoord Rutte-III: Effecten Op Klimaat En Energie (2017) 

<https://www.pbl.nl/sites/default/files/downloads/pbl-2017-analyse-regeerakkoord-rutte-III-effecten-op-klimaat-en-

energie_3009.pdf>, at p. 7. 
233 European Environment Agency database, above n 180. 
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Fair share analysis 

Our fair share analysis, based on the Climate Action Tracker methodology, shows that the 

Netherlands’ interim target of reducing its emissions by 49% below 1990 levels by 2030 would 

result in warming between 2 and 3°C (with a 66% probability) by 2100 if all countries were to set 

targets of an equivalent fair share level of mitigation ambition. The Netherlands’ 2030 target is 

also at the least ambitious end of the “Insufficient (<3°C)” segment of its fair share range and is 

therefore just outside the “Highly Insufficient (<4°C)” segment. 

If all countries were to achieve emissions reductions of similar ambition to the Netherlands’ 

projected emissions reductions by 2030 (based on the latest EEA projections), this would result in 

warming between 3 and 4°C (with a 66% probability) by 2100. 

According to the analysis, the Netherlands needs to achieve emissions reductions globally 

equivalent to at least 95% below 1990 levels (excluding LULUCF emissions) by 2030 to achieve 

a level of ambition consistent with the LTTG of the Paris Agreement (i.e. a level that would 

achieve the LTTG if all other countries pursued an equivalent level of ambition according to their 

respective fair share ranges). This fair share target can be achieved through a combination of 

domestic emissions reductions and funding or support for climate action in developing countries. 

 

Figure 61 | Assessment of the Netherlands’ 2030 target and projected emissions reductions with respect to its fair share of the 

mitigation effort required to achieve the LTTG of the Paris Agreement. 

According to the IEL ambition assessment, the Netherlands needs to achieve emissions reductions 

globally equivalent to reducing its domestic emissions by 112% below 1990 levels (excluding 

LULUCF emissions) by 2030 to achieve a level of fair share mitigation ambition consistent with 

the Paris Agreement’s LTTG. 
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Given that this level of domestic emissions reductions in this timeframe is well outside any known 

assessment of technical and economic feasibility, this means that the Netherlands must implement 

a combination of deeper domestic emissions reductions plus a very substantial increase in its 

international climate finance to meet its fair share contribution to the Paris Agreement’s LTTG. 

 

Domestic emissions pathways  

The middle of the 1.5°C compatible domestic emissions reductions range in 2030, which is 

calculated as cost-effective for the Netherlands by the domestic emissions pathways assessment, 

is 63% below 1990 levels (excluding LULUCF emissions). The Netherlands’ 2030 target of 49% 

below 1990 levels (excluding LULUCF emissions) falls short of this figure. As noted above, the 

emissions reductions projected to be achieved domestically by the Netherlands by 2030 based on 

the latest EEA “with existing measures” projections are 33% below 1990 levels (excluding 

LULUCF emissions). To close the domestic emissions gap by 2030 between projected emissions 

under existing policies and measures and the level described above as an upper bound for 

technically and economically feasible reductions , the Netherlands will need to reduce emissions 

below the “with existing measures” level by 30 percentage points relative to 1990 levels. This 

demonstrates that it is technically and economically feasible for the Netherlands to achieve greater 

emissions reductions domestically by 2030 than those projected to be achieved by it.   

 

Figure 62 | The figure shows that it is feasible for the Netherlands to achieve greater domestic emissions reductions than those 

envisaged by its 2030 target. 
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4.2.21.  Poland 

Emissions profile  

Poland's GHG emissions have decreased relative to 1990 levels. As of 2019, GHG emissions were 

18% below 1990 levels (excluding LULUCF emissions). CO₂ emissions from fuel combustion in 

Poland decreased by 11% from 345 MtCO₂ in 1990 to 306 MtCO₂ in 2018. As of 2018, the largest 

contributor of CO₂ emissions from fuel combustion was coal (63%). This was followed by oil 

(26%) and natural gas (10%). 

 

Figure 63 | CO2 emissions by fuels in Poland from 1990 to 2018. Based on (International Energy Agency database, 2021) 

Poland’s 2030 emissions reduction target 

In its observations, Poland has not referred to any economy-wide domestic emissions reduction 

target for 2030 which it has adopted in national legislation or policy documents. 

Poland’s projected emissions reductions 

According to the latest EEA projections, Poland’s emissions (excluding LULUCF) are projected 

to reach approximately 15% below 1990 levels by 2030.234 These projections are based on 

Poland’s national “with existing measures” projections of emissions under the EU Monitoring 

Mechanism Regulation. 

 

 
234 European Environment Agency database, above n 180. 
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Fair share analysis  

Our fair share analysis, based on the Climate Action Tracker methodology, shows that if all 

countries were to achieve emissions reductions of an equivalent fair share level of mitigation 

ambition to Poland’s projected emissions reductions by 2030 (based on the latest EEA 

projections), this would result in warming above 4°C (with a 66% probability) by 2100. 

According to the analysis, Poland needs to achieve emissions reductions globally equivalent to at 

least 61% below 1990 levels (excluding LULUCF emissions) by 2030 to achieve a level of 

ambition consistent with the LTTG of the Paris Agreement (i.e. a level that would achieve the 

LTTG if all other countries pursued an equivalent level of ambition according to their respective 

fair share ranges). This fair share target can be achieved through a combination of domestic 

emissions reductions and funding or support for climate action in developing countries.   

 

Figure 64 | Assessment of Poland’s projected emissions reductions with respect to its fair share of the mitigation effort required 

to achieve the LTTG of the Paris Agreement. 

According to the IEL ambition assessment, Poland needs to achieve emissions reductions globally 

equivalent to reducing its domestic emissions by 68% below 1990 levels (excluding LULUCF 

emissions) by 2030 to achieve a level of fair share mitigation ambition consistent with the Paris 

Agreement’s LTTG. 

Domestic emissions pathways  

The middle of the 1.5°C compatible domestic emissions reductions range in 2030, which is 

calculated as cost-effective for Poland by the domestic emissions pathways assessment, is 59% 

below 1990 levels (excluding LULUCF emissions). As noted above, the emissions reductions 

projected to be achieved domestically by Poland by 2030 based on the latest EEA “with existing 

measures” projections are 15% below 1990 levels (excluding LULUCF emissions). To close the 
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domestic emissions gap by 2030 between projected emissions under existing policies and measures 

and the level described above as an upper bound for technically and economically feasible 

reductions, Poland will need to reduce emissions below the “with existing measures” level by 44 

percentage points relative to 1990 levels. This demonstrates that it is technically and economically 

feasible for Poland to achieve greater emissions reductions domestically by 2030 than those 

projected to be achieved by it. 

 

Figure 65 | The figure shows that it is feasible for Poland to achieve greater domestic emissions reductions by 2030 relative to its 

projected domestic emissions reductions. 

 

4.2.22.  Portugal 

Emissions profile  

Portugal's GHG emissions have increased relative to 1990 levels. As of 2019, GHG emissions 

were 8% above 1990 levels (excluding LULUCF emissions). CO₂ emissions from fuel combustion 

in Portugal increased by 25% from 38 MtCO₂ in 1990 to 47 MtCO₂ in 2018. As of 2018, the largest 

contributor of CO₂ emissions from fuel combustion was oil (52%). This was followed by natural 

gas (24%) and coal (23%). 
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Figure 66 | CO2 emissions by fuels in Portugal from 1990 to 2018. Based on (International Energy Agency database, 2021) 

Portugal’s 2030 emissions reduction target 

In its observations, Portugal states that it has a target of reducing emissions “from -45% to - 55% 

in 2030…compared to 2005 levels.”235 This target excludes LULUCF emissions.236 This equates 

to a 20 to 34% reduction by 2030 relative to its 1990 emissions levels. 

Portugal’s projected emissions reductions 

According to the latest EEA projections, Portugal’s emissions (excluding LULUCF) are projected 

to reach approximately 28% below 1990 levels by 2030.237 These projections are based on 

Portugal’s national “with existing measures” projections of emissions under the EU Monitoring 

Mechanism Regulation. 

Fair share analysis  

Our fair share analysis, based on the Climate Action Tracker methodology, shows that Portugal’s 

target of reducing its emissions by 20 to 34% below 1990 levels by 2030 would result in warming 

between 2 and 3°C (with a 66% probability) by 2100 if all countries were to set targets of an 

equivalent fair share level of mitigation ambition.  

 
235 Portugal Observations, at § 16. 
236 Government of Portugal, National Energy and Climate Plan 2021-2030 (2019) 

<https://ec.europa.eu/energy/sites/default/files/documents/pt_final_necp_main_en.pdf>, at p. 31.   
237 European Environment Agency database, above n 180. 
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If all countries were to achieve emissions reductions of similar ambition to Portugal’s projected 

emissions reductions by 2030 (based on the latest EEA projections), this would result in warming 

between 2 and 3°C (with a 66% probability) by 2100. 

According to the analysis, Portugal needs to achieve emissions reductions globally equivalent to 

at least 61% below 1990 levels (excluding LULUCF emissions) by 2030 to achieve a level of 

ambition consistent with the LTTG of the Paris Agreement (i.e. a level that would achieve the 

LTTG if all other countries pursued an equivalent level of ambition according to their respective 

fair share ranges). This fair share target can be achieved through a combination of domestic 

emissions reductions and funding or support for climate action in developing countries.   

 

Figure 67 | Assessment of Portugal’s 2030 target and projected emissions reductions with respect to its fair share of the 

mitigation effort required to achieve the LTTG of the Paris Agreement. 

According to the IEL ambition assessment, Portugal needs to achieve emissions reductions 

globally equivalent to reducing its domestic emissions by 84% below 1990 levels (excluding 

LULUCF emissions) by 2030 to achieve a level of fair share mitigation ambition consistent with 

the Paris Agreement’s LTTG. 

Domestic emissions pathways  

The middle of the 1.5°C compatible domestic emissions reductions range in 2030, which is 

calculated as cost-effective for Portugal by the domestic emissions pathways assessment, is 51% 

below 1990 levels (excluding LULUCF emissions). Portugal’s 2030 target of 20 to 34% below 

1990 levels (excluding LULUCF emissions) falls short of this figure and also lies outside the 

selected range of 1.5°C compatible domestic pathways. As noted above, the emissions reductions 

projected to be achieved domestically by Portugal by 2030 based on the latest EEA “with existing 

measures” projections are 28% below 1990 levels (excluding LULUCF emissions). To close the 
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domestic emissions gap by 2030 between projected emissions under existing policies and measures 

and the level described above as an upper bound for technically and economically feasible 

reductions, Portugal will need to reduce emissions below the “with existing measures” level by 23 

percentage points relative to 1990 levels. This demonstrates that it is technically and economically 

feasible for Portugal to achieve greater emissions reductions domestically by 2030 than those 

projected to be achieved by it.  

 

Figure 68 | The figure shows that it is feasible for Portugal to achieve greater domestic emissions reductions than those 

envisaged by its 2030 target. 

 

4.2.23.  Romania 

Emissions profile  

Romania's GHG emissions have decreased relative to 1990 levels. As of 2019, GHG emissions 

were 55% below 1990 levels (excluding LULUCF emissions). CO₂ emissions from fuel 

combustion in Romania decreased by 57% from 168 MtCO₂ in 1990 to 72 MtCO₂ in 2018. As of 

2018, the largest contributor of CO₂ emissions from fuel combustion was oil (38%). This was 

followed by coal (31%) and natural gas (30%). 
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Figure 69 | CO2 emissions by fuels in Romania from 1990 to 2018. Based on (International Energy Agency database, 2021) 

Romania’s 2030 emissions reduction target 

In its observations, Romania has not referred to any economy-wide domestic emissions reduction 

target for 2030 which it has adopted in national legislation or policy documents. 

Romania’s projected emissions reductions 

According to the latest EEA projections, Romania’s emissions (excluding LULUCF) are projected 

to reach approximately 63% below 1990 levels by 2030.238 These projections are based on 

Romania’s national “with existing measures” projections of emissions under the EU Monitoring 

Mechanism Regulation. 

Fair share analysis  

Our fair share analysis, based on the Climate Action Tracker methodology, shows that if all 

countries were to achieve emissions reductions of an equivalent fair share level of mitigation 

ambition to Romania’s projected emissions reductions by 2030 (based on the latest EEA 

projections), this would result in warming between 3 and 4°C (with a 66% probability) by 2100.  

According to the analysis, Romania needs to achieve emissions reductions globally equivalent to 

at least 85% below 1990 levels (excluding LULUCF emissions) by 2030 to achieve a level of 

ambition consistent with the LTTG of the Paris Agreement (i.e. a level that would achieve the 

LTTG if all other countries pursued an equivalent level of ambition according to their respective 

 
238 European Environment Agency database, above n 180. 
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fair share ranges). This fair share target can be achieved through a combination of domestic 

emissions reductions and funding or support for climate action in developing countries.  

 

Figure 70 | Assessment of Romania’s projected emissions reductions with respect to its fair share of the mitigation effort 

required to achieve the LTTG of the Paris Agreement. 

According to the IEL ambition assessment, Romania needs to achieve emissions reductions 

globally equivalent to reducing its domestic emissions by 92% below 1990 levels (excluding 

LULUCF emissions) by 2030 to achieve a level of fair share mitigation ambition consistent with 

the Paris Agreement’s LTTG. 

Domestic emissions pathways  

The middle of the 1.5°C compatible domestic emissions reductions range in 2030, which is 

calculated as cost-effective for Romania by the domestic emissions pathways assessment, is 78% 

below 1990 levels (excluding LULUCF emissions). As noted above, the emissions reductions 

projected to be achieved domestically by Romania by 2030 based on the latest EEA “with existing 

measures” projections are 63% below 1990 levels (excluding LULUCF emissions). To close the 

domestic emissions gap by 2030 between projected emissions under existing policies and measures 

and the level described above as an upper bound for technically and economically feasible 

reductions, Romania will need to reduce emissions below the “with existing measures” level by 

15 percentage points relative to 1990 levels. This demonstrates that it is technically and 

economically feasible for Romania to achieve greater emissions reductions domestically by 2030 

than those projected to be achieved by it. 

http://www.climateanalytics.org/


 

 www.climateanalytics.org  119 

 

Figure 71 | The figure shows that it is feasible for Romania to achieve greater domestic emissions reductions by 2030 relative to 

its projected domestic emissions reductions. 

 

4.2.24.  Slovak Republic 

Emissions profile  

The Slovak Republic's GHG emissions have decreased relative to 1990 levels. As of 2019, GHG 

emissions were 46% below 1990 levels (excluding LULUCF emissions). CO₂ emissions from fuel 

combustion in the Slovak Republic decreased by 42% from 55 MtCO₂ in 1990 to 32 MtCO₂ in 

2018. As of 2018, the largest contributor of CO₂ emissions from fuel combustion was coal (39%). 

This was followed by oil (32%) and natural gas (25%). 
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Figure 72 | CO2 emissions by fuels in the Slovak Republic from 1990 to 2018. Based on (International Energy Agency database, 

2021) 

Slovak Republic’s 2030 emissions reduction target 

In its observations, the Slovak Republic has not referred to any economy-wide domestic emissions 

reduction target for 2030 which it has adopted in national legislation or policy documents. 

Slovak Republic’s projected emissions reductions 

According to the latest EEA projections, the Slovak Republic’s emissions (excluding LULUCF) 

are projected to reach approximately 40% below 1990 levels by 2030.239 These projections are 

based on the Slovak Republic’s national “with existing measures” projections of emissions under 

the EU Monitoring Mechanism Regulation. 

Fair share analysis  

Our fair share analysis, based on the Climate Action Tracker methodology, shows that if all 

countries were to achieve emissions reductions of an equivalent fair share level of mitigation 

ambition to the Slovak Republic’s projected emissions reductions by 2030 (based on the latest 

EEA projections), this would result in warming above 4°C (with a 66% probability) by 2100.  

According to the analysis, the Slovak Republic needs to achieve emissions reductions globally 

equivalent to at least 82% below 1990 levels (excluding LULUCF emissions) by 2030 to achieve 

a level of ambition consistent with the LTTG of the Paris Agreement (i.e. a level that would 

 
239 European Environment Agency database, above n 180. 
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achieve the LTTG if all other countries pursued an equivalent level of ambition according to their 

respective fair share ranges). This fair share target can be achieved through a combination of 

domestic emissions reductions and funding or support for climate action in developing countries.  

 

Figure 73 | Assessment of Slovakia’s projected emissions reductions with respect to its fair share of the mitigation effort required 

to achieve the LTTG of the Paris Agreement. 

According to the IEL ambition assessment, the Slovak Republic needs to achieve emissions 

reductions globally equivalent to reducing its domestic emissions by 90% below 1990 levels 

(excluding LULUCF emissions) by 2030 to achieve a level of fair share mitigation. ambition 

consistent with the Paris Agreement’s LTTG. 

 

4.2.25.  Slovenia 

Emissions profile  

Slovenia's GHG emissions have decreased relative to 1990 levels. As of 2019, GHG emissions 

were 8% below 1990 levels (excluding LULUCF emissions). CO₂ emissions from fuel combustion 

in Slovenia increased by 1% from 13.5 MtCO₂ in 1990 to 13.6 MtCO₂ in 2018. As of 2018, the 

largest contributor of CO₂ emissions from fuel combustion was oil (51%). This was followed by 

coal (34%) and natural gas (12%). 
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Figure 74 | CO2 emissions by fuels in Slovenia from 1990 to 2018. Based on (International Energy Agency database, 2021) 

Slovenia’s 2030 emissions reduction target 

In its observations, Slovenia has not referred to any economy-wide domestic emissions reduction 

target for 2030 which it has adopted in national legislation or policy documents. 

Slovenia’s projected emissions reductions 

According to the latest EEA projections, Slovenia’s emissions (excluding LULUCF) are projected 

to reach approximately 9% below 1990 levels by 2030.240 These projections are based on 

Slovenia’s national “with existing measures” projections of emissions under the EU Monitoring 

Mechanism Regulation. 

Fair share analysis  

Our fair share analysis, based on the Climate Action Tracker methodology, shows that if all 

countries were to achieve emissions reductions of an equivalent fair share level of mitigation 

ambition to Slovenia’s projected emissions reductions by 2030 (based on the latest EEA 

projections), this would result in warming above 4°C (with a 66% probability) by 2100.  

According to the analysis, Slovenia needs to achieve emissions reductions globally equivalent to 

at least 83% below 1990 levels (excluding LULUCF emissions) by 2030 to achieve a level of 

ambition consistent with the LTTG of the Paris Agreement (i.e. a level that would achieve the 

LTTG if all other countries pursued an equivalent level of ambition according to their respective 

 
240 European Environment Agency database, above n 180. 

http://www.climateanalytics.org/


 

 www.climateanalytics.org  123 

fair share ranges). This fair share target can be achieved through a combination of domestic 

emissions reductions and funding or support for climate action in developing countries.  

 

Figure 75 | Assessment of Slovenia’s projected emissions reductions with respect to its fair share of the mitigation effort required 

to achieve the LTTG of the Paris Agreement. 

According to the IEL ambition assessment, Slovenia needs to achieve emissions reductions 

globally equivalent to reducing its domestic emissions by 97% below 1990 levels (excluding 

LULUCF emissions) by 2030 to achieve a level of fair share mitigation ambition consistent with 

the Paris Agreement’s LTTG. 

Domestic emissions pathways  

The middle of the 1.5°C compatible domestic emissions reductions range in 2030, which is 

calculated as cost-effective for Slovenia by the domestic emissions pathways assessment, is 57% 

below 1990 levels (excluding LULUCF emissions). As noted above, the emissions reductions 

projected to be achieved domestically by Slovenia by 2030 based on the latest EEA “with existing 

measures” projections are 9% below 1990 levels (excluding LULUCF emissions). To close the 

domestic emissions gap by 2030 between projected emissions under existing policies and measures 

and the level described above as an upper bound for technically and economically feasible 

reductions, Slovenia will need to reduce emissions below the “with existing measures” level by 48 

percentage points relative to 1990 levels. This demonstrates that it is technically and economically 

feasible for Slovenia to achieve greater emissions reductions domestically by 2030 than those 

projected to be achieved by it.  
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Figure 76 | The figure shows that it is feasible for Slovenia to achieve greater domestic emissions reductions by 2030 relative to 

its projected domestic emissions reductions. 

 

4.2.26.  Spain 

Emissions profile  

Spain's GHG emissions have increased relative to 1990 levels. As of 2019, GHG emissions were 

8% above 1990 levels (excluding LULUCF emissions). CO₂ emissions from fuel combustion in 

Spain increased by 23% from 203 MtCO₂ in 1990 to 249 MtCO₂ in 2018. As of 2018, the largest 

contributor of CO₂ emissions from fuel combustion was oil (57%). This was followed by natural 

gas (25%) and coal (17%). 
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Figure 77 | CO2 emissions by fuels in Spain from 1990 to 2018. Based on (International Energy Agency database, 2021) 

Spain’s 2030 emissions reduction target 

In its observations, Spain indicates that its “Law 7/2021, of 20 May, on Climate Change and 

Energy Transition”, requires that “emissions from the Spanish economy as a whole must be 

reduced by at least 23% compared to 1990”.241 This target excludes LULUCF emissions.242 

Spain’s projected emissions reductions 

According to the latest EEA projections, Spain’s emissions (excluding LULUCF) are projected to 

reach approximately 3% above 1990 levels by 2030.243 These projections are based on Spain’s 

national “with existing measures” projections of emissions under the EU Monitoring Mechanism 

Regulation. 

Fair share analysis  

Our fair share analysis, based on the Climate Action Tracker methodology, shows that Spain’s 

target of reducing its emissions by 23% below 1990 levels by 2030 would result in warming 

 
241 Spain’s Observations, at § 22. 
242 Government of Spain, Integrated National Energy and Climate Plan 2021-2030 (2020) 

<https://ec.europa.eu/energy/sites/default/files/documents/es_final_necp_main_en.pdf>, at p. 114; European 

Commission, Commission staff working document: assessment of the final national energy and climate plan of 

Spain (2020) <https://ecodes.org/images/que-

hacemos/01.Cambio_Climatico/Incidencia_politicas/Planes_Energia_CC/comision_europea_document_assessment_

necp_spain_octubre_2020.pdf>, at p. 7.  
243 European Environment Agency database, above n 180. 
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between 2 and 3°C (with a 66% probability) by 2100 if all countries were to set targets of an 

equivalent fair share level of mitigation ambition. Spain’s 2030 target is also at the least ambitious 

end of the “Insufficient (<3°C)” segment of its fair share range and is therefore just outside the 

“Highly Insufficient (<4°C)” segment. 

If all countries were to achieve emissions reductions of similar ambition to Spain’s projected 

emissions reductions by 2030 (based on the latest EEA projections), this would result in warming 

between 3 and 4°C (with a 66% probability) by 2100. 

According to the analysis, Spain needs to achieve emissions reductions globally equivalent to at 

least 80% below 1990 levels (excluding LULUCF emissions) by 2030 to achieve a level of 

ambition consistent with the LTTG of the Paris Agreement (i.e. a level that would achieve the 

LTTG if all other countries pursued an equivalent level of ambition according to their respective 

fair share ranges). This fair share target can be achieved through a combination of domestic 

emissions reductions and funding or support for climate action in developing countries.  

 

Figure 78 | Assessment of Spain’s 2030 target and projected emissions reductions with respect to its fair share of the mitigation 

effort required to achieve the LTTG of the Paris Agreement. 

According to the IEL ambition assessment, Spain needs to achieve emissions reductions globally 

equivalent to reducing its domestic emissions by 109% below 1990 levels (excluding LULUCF 

emissions) by 2030 to achieve a level of fair share mitigation ambition consistent with the Paris 

Agreement’s LTTG. 

Given that this level of domestic emissions reductions in this timeframe is well outside any known 

assessment of technical and economic feasibility, this means that Spain must implement a 

combination of deeper domestic emissions reductions plus a very substantial increase in its 

international climate finance to meet its fair share contribution to the Paris Agreement’s LTTG. 
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Domestic emissions pathways  

The middle of the 1.5°C compatible domestic emissions reductions range in 2030, which is 

calculated as cost-effective for Spain by the domestic emissions pathways assessment, is 52% 

below 1990 levels (excluding LULUCF emissions). Spain’s 2030 target of 23% below 1990 levels 

(excluding LULUCF emissions) falls short of this figure and also lies outside the selected range 

of 1.5°C compatible domestic pathways. As noted above, the emissions reductions projected to be 

achieved domestically by Spain by 2030 based on the latest EEA “with existing measures” 

projections are 3% above 1990 levels (excluding LULUCF emissions). To close the domestic 

emissions gap by 2030 between projected emissions under existing policies and measures and the 

level described above as an upper bound for technically and economically feasible reductions, 

Spain will need to reduce emissions below the “with existing measures” level by 55 percentage 

points relative to 1990 levels. This demonstrates that it is technically and economically feasible 

for Spain to achieve greater emissions reductions domestically by 2030 than those projected to be 

achieved by it.  

 

Figure 79 | The figure shows that it is feasible for Spain to achieve greater domestic emissions reductions than those envisaged 

by its 2030 target. 

 

4.2.27.  Sweden 

Emissions profile  

Sweden's GHG emissions have decreased relative to 1990 levels. As of 2019, GHG emissions 

were 29% below 1990 levels (excluding LULUCF emissions). CO₂ emissions from fuel 
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combustion in Sweden decreased by 34% from 52 MtCO₂ in 1990 to 35 MtCO₂ in 2018. As of 

2018, the largest contributor of CO₂ emissions from fuel combustion was oil (67%). This was 

followed by coal (20%) and other (9%). 

 

Figure 80 | CO2 emissions by fuels in Sweden from 1990 to 2018. Based on (International Energy Agency database, 2021) 

Sweden’s 2030 emissions reduction target 

In its observations, Sweden has not referred to any economy-wide domestic emissions reduction 

target for 2030 which it has adopted in national legislation or policy documents. 

Sweden’s projected emissions reductions 

According to the latest EEA projections, Sweden’s emissions (excluding LULUCF) are projected 

to reach approximately 39% below 1990 levels by 2030.244 These projections are based on 

Sweden’s national “with existing measures” projections of emissions under the EU Monitoring 

Mechanism Regulation. 

Fair share analysis  

Our fair share analysis, based on the Climate Action Tracker methodology, shows that if all 

countries were to achieve emissions reductions of an equivalent fair share level of mitigation 

ambition to Sweden’s projected emissions reductions by 2030 (based on the latest EEA 

projections), this would result in warming between 2 and 3°C (with a 66% probability) by 2100.  

 
244 European Environment Agency database, above n 180. 
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According to the analysis, Sweden needs to achieve emissions reductions globally equivalent to at 

least 135% below 1990 levels (excluding LULUCF emissions) by 2030 to achieve a level of 

ambition consistent with the LTTG of the Paris Agreement (i.e. a level that would achieve the 

LTTG if all other countries pursued an equivalent level of ambition according to their respective 

fair share ranges). This fair share target can be achieved through a combination of domestic 

emissions reductions and funding or support for climate action in developing countries.  

 

Figure 81 | Assessment of Sweden’s 2030 projected emissions reductions with respect to its fair share of the mitigation effort 

required to achieve the LTTG of the Paris Agreement. 

According to the IEL ambition assessment, Sweden needs to achieve emissions reductions globally 

equivalent to reducing its domestic emissions by 173% below 1990 levels (excluding LULUCF 

emissions) by 2030 to achieve a level of fair share mitigation ambition consistent with the Paris 

Agreement’s LTTG. 

Given that this level of domestic emissions reductions in this timeframe is well outside any known 

assessment of technical and economic feasibility, this means that Sweden must implement a 

combination of deeper domestic emissions reductions plus a very substantial increase in its 

international climate finance to meet its fair share contribution to the Paris Agreement’s LTTG. 

 

Domestic emissions pathways  

The middle of the 1.5°C compatible domestic emissions reductions range in 2030, which is 

calculated as cost-effective for Sweden by the domestic emissions pathways assessment, is 62% 

below 1990 levels (excluding LULUCF emissions). As noted above, the emissions reductions 

projected to be achieved domestically by Sweden by 2030 based on the latest EEA “with existing 

measures” projections are 39% below 1990 levels (excluding LULUCF emissions). To close the 

domestic emissions gap by 2030 between projected emissions under existing policies and measures 
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and the level described above as an upper bound for technically and economically feasible 

reductions, Sweden will need to reduce emissions below the “with existing measures” level by 23 

percentage points relative to 1990 levels. This demonstrates that it is technically and economically 

feasible for Sweden to achieve greater emissions reductions domestically by 2030 than those 

projected to be achieved by it.  

 

Figure 82 | The figure shows that it is feasible for Sweden to achieve greater domestic emissions reductions by 2030 relative to 

its projected domestic emissions reductions. 

 

 

4.3. Norway 
4.3.1. Emissions profile 

 

After rising in the early nineties, Norway’s total GHG emissions have remained stable in the range 

of 54-57 MtCO2eq between 1996 and 2016.245 CO2 emissions from fuel combustion in Norway 

have risen 31% from 27 MtCO2 in 1990 to 36 MtCO2 in 2018.246 Emissions rose significantly 

between 1990 and 2000 before dropping suddenly,247 mainly as a result of a reduction in 

manufacturing activity and particularly due to closures in the metal industry and the closure of one 

of Norway’s three main oil refineries. However, CO2 emissions in Norway began to rise once 

 
245 UNFCCC GHG Inventory, Greenhouse Gas Inventory Data- Detailed data by Party (2021) 

<https://di.unfccc.int/detailed_data_by_party>. 
246 International Energy Agency database, Energy Data and Statistics (2021) <https://www.iea.org/data-and-

statistics?country=WORLD&fuel=Energy supply&indicator=TPESbySource>. 
247 OECD, Economic Outlook No 107 - June 2020 - Double Hit Scenario (2020) 

<https://stats.oecd.org/viewhtml.aspx?datasetcode=EO107_INTERNET_2>. 

http://www.climateanalytics.org/
https://di.unfccc.int/detailed_data_by_party
https://www.iea.org/data-and-statistics?country=WORLD&fuel=Energy%20supply&indicator=TPESbySource
https://www.iea.org/data-and-statistics?country=WORLD&fuel=Energy%20supply&indicator=TPESbySource
https://stats.oecd.org/viewhtml.aspx?datasetcode=EO107_INTERNET_2


 

 www.climateanalytics.org  131 

more, peaking in 2010, before declining gradually.248 While emissions from coal combustion have 

fallen by 14% between 1990 and 2018, emissions from the combustion of gas have increased by a 

significant 175%.249 In 2018, oil combustion accounted for more than half of CO2 emissions in 

Norway (53%), followed by gas (35%), coal (8%) and others (3%).250   

 

 

Figure 83 | CO2 emissions by fuels in Norway from 1990 to 2018. Based on (International Energy Agency database, 2021) 

Norway’s emissions reduction targets 

 

According to its recently updated NDC, Norway aims to reduce GHG emissions “by at least 50 

per cent and towards 55 per cent compared to 1990 levels by 2030”.251 Excluding LULUCF 

emissions, Norway’s target is expected to lead to a reduction in GHG emissions of 47-52% below 

1990 levels by 2030.252 Norway seeks to fulfil its updated target through climate cooperation with 

the European Union. Norway committed to strengthening its current 2050 target of an 80-95% 

reduction below 1990 levels to 90-95% and has proposed that parliament amends the Climate 

Change Act accordingly.253 

 
248 International Energy Agency database, above n 246. 
249 Ibid. 
250 Ibid.  
251 Government of Norway, Update of Norway’s nationally determined contribution (2020) 

<https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Norway%20First/Norway_updatedNDC_2020%20(

Updated%20submission).pdf>, at p. 1. 
252 Climate Action Tracker, CAT Climate Target Update Tracker: Norway | February 2020 Update (2020) 

<https://climateactiontracker.org/climate-target-update-tracker/norway/>. 
253 Government of Norway, Norway’s long-term low-emission strategy for 2050 (2020) 

<https://unfccc.int/sites/default/files/resource/LTS1_Norway_Oct2020.pdf>, at p. 16.  
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In the section of its updated NDC entitled “How the Party considers that its nationally determined 

contribution is fair and ambitious in the light of its national circumstances,” Norway states as 

follows:  

 

“Norway's approach to consider fairness and ambition is to assess how its nationally 

determined contribution contributes to meeting the global long-term goal of the 

Paris Agreement. The scientific basis for such an assessment is the recent IPCC 

reports. The 5th Assessment Report shows that scenarios that are likely to limit 

global warming below 2°C require that global emissions must be reduced by 40 to 

70% by 2050 compared to 2010 levels.  

 

The IPCC special report on the impacts of global warming of 1.5°C shows 

pathways that limit global warming to 1.5°C with no or limited overshoot. They 

describe a 40 - 50 % reduction in net anthropogenic GHG emissions by 2030 

compared to 2010 levels, and net anthropogenic CO2 emissions reaching net zero 

around 2050 (2045 – 2055) accompanied by the reductions in non-CO2 emissions. 

Norway's nationally determined contribution is in line with the emissions pathways 

towards 2050 and onwards that correspond to keeping global warming in line with 

the global long-term goal of the Paris Agreement.”254 

 

By deriving its NDC target exclusively from the percentage emissions reduction required to be 

achieved globally, Norway determines its fair share based on grandfathering rather than equity. As 

noted in section 2.2.3, to apply the percentage emissions reduction required globally as the 

percentage reduction target for all countries to achieve nationally is to adopt a form of 

grandfathering referred to as a “constant emissions ratio” approach. It is notable in this context 

that in the sub-section of its NDC entitled “Fairness considerations, including reflecting on equity,” 

Norway simply states that it “regards its nationally determined contribution to represent its fair 

share of the efforts to achieve the global long-term goal of the Paris Agreement” without any 

explanation of why this is the case or any reference to principles of equity.  

 

Finally, it is important to emphasise that the “below 2°C” scenarios referenced by Norway are, as 

noted in section 2.1.3, not understood as being consistent with the LTTG of the Paris Agreement. 

The reference to them is therefore inconsistent with the reference to the 1.5°C pathways with no 

or limited overshoot. Furthermore, “pathways that limit global warming to 1.5°C with no or limited 

overshoot” include pathways such as the P3 pathway from SR1.5 referred to in section 2.1.6, which 

rely to a very large extent on CDR technologies. Norway has not indicated that it excluded such 

pathways when calculating its updated 2030 target. 

 

 

 
254 Government of Norway, Update of Norway’s nationally determined contribution, above n 251, at pp. 14-15. 
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Norway’s projected emissions reductions 

 

According to the latest “with existing measures” projections of its domestic emissions reductions 

submitted by Norway to the EEA, Norway’s emissions (excluding LULUCF) are projected to 

reach 21% below 1990 levels by 2030.255 

 

4.3.2. Fair share analysis  

 

According to the Climate Action Tracker, Norway’s target of reducing its domestic emissions by 

47-52% below 1990 levels (excluding LULUCF) by 2030 would result in warming between 2 and 

3°C (with a 66% probability) by 2100 if all countries were to set targets of an equivalent fair share 

level of mitigation ambition.  

 

According to the CAT, Norway needs to achieve emissions reductions globally equivalent to at 

least 130% below 1990 levels (excluding LULUCF emissions) by 2030 to achieve a level of 

ambition consistent with the LTTG of the Paris Agreement (i.e. a level that would achieve the 

LTTG if all other countries pursued an equivalent level of ambition according to their respective 

fair share ranges). This fair share target can be achieved through a combination of domestic 

emissions reductions and funding or support for emissions reductions in (primarily developing) 

countries outside of Norway.  

 

Norway’s climate finance is rated “insufficient” by the Climate Action Tracker256 and its level is 

so low that it is not sufficient to modify the assessment of Norway’s present fair share contribution 

using its domestic target.  

 

 
255 European Environment Agency database, above n 180. 
256 Climate Action Tracker, Countries: Norway <https://climateactiontracker.org/countries/norway/>. 
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Figure 84 | Assessment of Norway’s 2030 target and projected emissions reductions with respect to its fair share of the 

mitigation effort required to achieve the LTTG of the Paris Agreement. 

Norway’s target is at the least ambitious end of the “Insufficient (<3°C)” segment of its fair share 

range and is therefore just outside the “Highly Insufficient (<4°C)” segment. Furthermore, if all 

countries were to achieve emissions reductions of an equivalent fair share level of mitigation 

ambition to Norway’s projected domestic emissions reductions by 2030 (based on the latest EEA 

projections), this would result in warming between 3°C and 4°C by 2100.  

 

According to the IEL ambition assessment, Norway needs to achieve emissions reductions globally 

equivalent to reducing its domestic emissions by 155% below 1990 levels (excluding LULUCF 

emissions) by 2030 to achieve a level of fair share mitigation ambition consistent with the Paris 

Agreement’s LTTG. 

 

Given that this level of domestic emissions reductions in this timeframe is well outside any known 

assessment of technical and economic feasibility, this means that Norway must implement a 

combination of deeper domestic emissions reductions plus a very substantial increase in its 

international climate finance to meet its fair share contribution to the Paris Agreement LTTG. 

 

4.3.3. Domestic emissions pathways 

 

The middle of the 1.5°C compatible domestic emissions reductions range in 2030, which is 

calculated as cost-effective for Norway by the domestic emissions pathways assessment, is 55% 

below 1990 levels (excluding LULUCF emissions). Norway’s updated NDC target of 47-52% 

below 1990 levels by 2030 (excluding LULUCF emissions) falls short of this figure and the lower 

end figure of Norway’s 2030 target also lies outside of the selected range of 1.5°C compatible 

domestic pathways. This demonstrates that it is technically and economically feasible for Norway 
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to achieve greater emissions reductions domestically by 2030 than those envisaged by its updated 

2030 target.   

 

Under “with existing measures” projections, Norway’s emissions in 2030 are projected to be 21% 

below 1990 levels. To close the domestic emissions gap in 2030 between projected emissions 

under existing policies and measures and the level described above as an upper bound for 

technically and economically feasible reductions, Norway will need to reduce emissions below the 

“with existing measures” level in 2030 by 34 percentage points relative to 1990 levels, excluding 

LULUCF.   

 

 
Figure 85 | The figure shows that it is feasible for Norway to achieve greater domestic emissions reductions by 2030 relative to 

its projected domestic emissions reductions. 

 

The middle of the 1.5oC compatible domestic emissions reductions range which could be achieved 

within Norway by 2050 according to the selected range of 1.5°C compatible domestic pathways is 

94% below 1990 levels (excluding LULUCF emissions). Furthermore, the range of reductions 

which could be achieved within Norway by 2050 according to these pathways is 90-104% below 

1990 levels. Norway’s proposed 2050 target to reduce emissions by 90-95% below 1990 levels 

falls within this range.  
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4.4. Russia 
4.4.1. Emissions profile 

 

The end of the Soviet Union in 1991 and the resulting economic downturn led to a substantial 

decline in GHG emissions in Russia before they stabilised in the late 1990s.257 Since the turn of 

the century, emissions have increased steadily in Russia, with the exception of 2009 when 

emissions temporarily dropped as a result of the global financial crisis.258 As of 2019, Russia is 

the fourth largest contributor of GHG emissions in the world with a 5% share, behind only China, 

the United States, and India.259  

 

Russia is the world’s second largest producer and largest exporter of natural gas, a fuel that plays 

a dominant role in its overall energy mix.260 Gas constitutes more than half the share in the primary 

energy supply as well as electricity and heat generation in Russia.261 Coal and oil contributed 16% 

and 19% respectively to the primary energy supply in 2018, while coal constituted about 16% of 

Russia’s total electricity generation.262 In line with its dominant share in the primary energy mix, 

gas accounted for more than half of CO2 emissions from fuel combustion in Russia (53%) followed 

by coal (26%), and oil (19%) in 2018.263 

 

 
257 Schiermeier, Q., Soviet Union’s collapse led to massive drop in carbon emissions, Nature (2019) 

<https://doi.org/10.1038/d41586-019-02024-6>; BP Energy, Statistical Review of World Energy 2020: 69th edition 

(2020) <https://www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/energy-economics/statistical-

review/bp-stats-review-2020-full-report.pdf>. 
258 UNFCCC GHG Inventory, above n 245. 
259 Ibid. 
260 US Energy Information Administration, Country Profile: Russia (2017) 

<https://www.eia.gov/international/analysis/country/RUS>. 
261 International Energy Agency database, above n 246. 
262 Ibid. 
263 Ibid. 
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Figure 86 | CO2 emissions by fuels in Russia from 1990 to 2018. Based on (International Energy Agency database, 2021) 

Russia’s emissions reduction target 

 

Russia submitted its updated NDC in November 2020, with its new target aiming for a 30% GHG 

emissions reduction below 1990 levels by 2030, “taking into account the maximum possible 

absorptive capacity of forests and other ecosystems and subject to sustainable and balanced socio-

economic development of the Russian Federation”.264 This equates to a 24% GHG emissions 

reduction (excluding LULUCF emissions and/or removals) below 1990 levels by 2030.  

 

In the section of its NDC entitled “How the Party considers that its nationally determined 

contribution is fair and ambitious in the light of its national circumstances,” Russia states:  

 

“This indicator is determined based on the need to ensure the economic 

development of the Russian Federation on a sustainable basis, as well as to protect 

and improve the quality of sinks and storage facilities of greenhouse gases”.265 

 

However, it does not explain how it calculates its fair share on the basis of sustainable development 

(or any other principle), nor does it explain the basis on which it has chosen this principle against 

others. In the section of its NDC entitled “How the nationally determined contribution contributes 

towards achieving the objective of the [UNFCCC] as set out in its Article 2”, Russia states that its 

 
264 Russian Federation, Nationally determined contribution of the Russian Federation (2020) 

<https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Russian%20Federation%20First/NDC_RF_eng.pdf

>, at p. 2.  
265 Ibid. 
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NDC “contributes to the achievement of the goal of the [UNFCCC], since it is a fair and real 

contribution to the stabilization of the global concentration of greenhouse gases in the atmosphere 

(taking into account the efforts already made to limit greenhouse gas emissions) and does not pose 

a threat to the economic development of the Russian Federation on a sustainable basis” without 

elaborating on what is meant by a “fair and real contribution”.266 Similarly, the consistency of 

Russia’s updated target with the LTTG of the Paris Agreement is explained by simply asserting 

the total level of emissions reductions its NDC envisages achieving (“The nationally determined 

contribution of the Russian Federation contributes to the achievement of the global temperature 

target, since by 2030 the cumulative reduction in greenhouse gas emissions of the Russian 

Federation since 1990 is to exceed 55 billion tonnes of CO2-eq”).267 

 

Russia’s projected emissions reductions 

 

According to its Fourth Biennial Report submission to the UNFCCC, Russia projects, based on a 

“with existing measures scenario”, that it will achieve domestic emissions reductions (excluding 

LULUCF) of 27% below 1990 levels by 2030.268 Russia’s NDC target of a 24% GHG emissions 

reduction below 1990 levels excluding LULUCF emissions is therefore even less ambitious than 

its own projections. 

 

4.4.2. Fair share analysis  

 

According to the Climate Action Tracker, Russia’s target of reducing its domestic emissions by 

24% excluding LULUCF emissions by 2030 would result in warming exceeding 4°C (with a 66% 

probability) by 2100 if all countries were to set targets of an equivalent fair share level of 

mitigation ambition. Furthermore, if all countries were to achieve emissions reductions of an 

equivalent fair share level of mitigation ambition to Russia’s projected domestic emissions 

reductions by 2030 (based on its “with existing measures” projections submitted as part of its 

Fourth Biennial Report), this would also result in warming above 4°C by 2100.  

 

According to the CAT, Russia needs to achieve emissions reductions globally equivalent to at least 

71% below 1990 levels (excluding LULUCF emissions) by 2030 to achieve a level of ambition 

consistent with the LTTG of the Paris Agreement (i.e. a level that would achieve the LTTG if all 

other countries pursued an equivalent level of ambition according to their respective fair share 

ranges). This fair share target can be achieved through a combination of domestic emissions 

reductions (to at least the upper edge of the 1.5°C compatible range (see below)) and funding or 

support for emissions reductions in (primarily developing) countries outside of Russia.   

 
266 Ibid, at p. 15. 
267 Ibid. 
268 Russian Federation (database), Russian Federation. Fourth Biennial Reporting Common Tabular Format (BR-

CTF). BR-CTF 4 (2021) <https://unfccc.int/documents/230954>.  
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It is also of note that Russia’s climate finance is rated “critically insufficient” by the Climate Action 

Tracker269 and its level is so low that it is not sufficient to modify the assessment of Russia’s 

present fair share contribution using its domestic target. 

 

 
Figure 87 | Assessment of Russia’s 2030 target and projected emissions reductions with respect to its fair share of the mitigation 

effort required to achieve the LTTG of the Paris Agreement. 

According to the IEL ambition assessment Russia needs to achieve emissions reductions globally 

equivalent to reducing its domestic emissions by 76% below 1990 levels (excluding LULUCF 

emissions) by 2030 in order to achieve a level of fair share mitigation ambition consistent with the 

Paris Agreement’s LTTG. 

 

4.4.3. Domestic emissions pathways 

 

The middle of the 1.5°C compatible domestic emissions reductions range in 2030, which is 

calculated as cost-effective for Russia by the domestic emissions pathways assessment, is 74% 

below 1990 levels (excluding LULUCF emissions). Its fair share requires emissions to be reduced 

by at least 71% below 1990 levels (excluding LULUCF emissions) by 2030, which falls within its 

full domestic emissions reduction range of 64-78% below 1990 levels. 

 

Under “with existing measures” projections, Russia’s emissions in 2030 are projected to be 27% 

below 1990 levels. To close the domestic emissions gap in 2030 between projected emissions 

under existing policies and measures and the level described above as an upper bound for 

technically and economically feasible reductions, Russia will need to reduce emissions below the 

 
269 Climate Action Tracker, Countries: Russia <https://climateactiontracker.org/countries/russian-federation/>.  
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“with existing measures” level in 2030 by 47 percentage points relative to 1990 levels, excluding 

LULUCF. 

 

 

 
Figure 88 | The figure shows that it is feasible for Russia to achieve significantly greater domestic emissions reductions than 

those envisaged by its updated 2030 target. 

The middle of the 1.5°C compatible domestic emissions reductions range which could be achieved 

within Russia by 2050 according to the selected range of 1.5°C compatible domestic pathways is 

92% below 1990 levels (excluding LULUCF emissions). Furthermore, the range of reductions 

which could be achieved by Russia by 2050 according to these pathways is 90-97% below 1990 

levels.  

 

  

 

4.5. Switzerland 
4.5.1. Emissions profile 

 

Switzerland’s GHG emissions have fallen only slightly from 54 MtCO2eq in 1990 to 46 MtCO2eq 

in 2019.270 This equates to a 15% reduction below 1990 levels, with most of this reduction achieved 

in the last decade.271 

 

 
270 UNFCCC GHG Inventory, above n 245245. 
271 Ibid. 
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CO2 emissions in Switzerland have fallen 12% between 1990 and 2018 from 41 MtCO2 to 36 

MtCO2 .272 While CO2 emissions from the combustion of oil have fallen by 25% between 1990 and 

2018 in Switzerland, oil remained the largest source of emissions in the country with a 69% share. 

CO2 emissions from gas and others increased by 78% and 64% during the same period.273 In 2018, 

gas accounted for 19%, others accounted for 11% and coal accounted for 1% of CO2 emissions in 

Switzerland.274  

 

Figure 89 | CO2 emissions by fuels in Switzerland from 1990 to 2018. Based on (International Energy Agency database, 2021) 

 

Switzerland’s emissions reduction target 

 

In December 2020, Switzerland submitted its updated NDC, committing to “reduce its greenhouse 

gas emissions by at least 50 percent by 2030 compared with 1990 levels, corresponding to an 

average reduction of greenhouse gas emissions by at least 35 percent over the period 2021–

2030”.275 Switzerland’s initial NDC committed to a GHG reduction of 50% by 2030 compared 

with 1990 levels, meaning that the only change to its overall target is the inclusion of the term of 

“at least”, which does not represent a concrete increase in ambition. Excluding LULUCF emissions 

and/or removals, Switzerland’s target translates to a reduction of 48-50% below 1990 levels by 

 
272 International Energy Agency database, above n 246246. 
273 Ibid. 
274 Ibid. 
275 Government of Switzerland, Switzerland’s second NDC (2020) 

<www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Switzerland%20First/Switzerland_Full%20NDC%20Com

munication%202021-2030%20incl%20ICTU.pdf>, at p. 2.  
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2030.276 Switzerland has also committed to reaching net zero GHG emissions by 2050, which is 

an enhancement of its previous objective of reducing emissions by 70-85% below 1990 levels by 

2050.277 

 

In its updated NDC, Switzerland aims to achieve a 75% share of its 2030 emissions reduction 

target through domestic emissions reductions, an increase of 15 percentage points from the 

previous commitment of a 60% share.278 However, this increase in its domestic emissions 

reduction was part of the proposed amended CO2 Act, which was rejected in a referendum in June 

2021.279 The remaining 25% of Switzerland’s amended target was intended to be achieved through 

ITMOs.280 Switzerland signed bilateral agreements with Peru and Ghana in October and November 

2020 respectively,281 which provide for cooperation on the transfer of mitigation outcomes.  

 

In the section of its updated NDC entitled “How the Party considers that its nationally determined 

contribution is fair and ambitious in the light of its national circumstances”, Switzerland states the 

following: 

 

“Switzerland’s understanding of a fair share includes in particular consideration of the 

aspects below. 

 

- Responsibility is reflected in a country’s past, current and future greenhouse gas 

emissions. Total emissions as well as per capita emissions are to be considered.  

 

Today, Switzerland emits around 0.1 percent of world’s emissions and per capita 

emissions are below world’s average. Through climate policies implemented 

domestically, Switzerland’s total share in global emissions as well as per capita 

emissions continue to decrease despite a substantial growth in industrial production 

(1990 – today: +75.1 percent) and population (1990 – today: +27.1 percent). 

Switzerland has a low level of historic emissions, contributing less than 0.2 percent 

of cumulative global emissions from 1990 to 2014. 

 

- Capacity to contribute to solving the climate problem is closely related to the ability 

to invest in appropriate mitigation measures, such as carbon-efficient technologies. 

Hence, one aspect of capacity is to take into account GDP per capita in fairness 

considerations.  

 
276 Climate Action Tracker, CAT Climate Target Update Tracker: Switzerland | December 2020 Update (2020) 

<https://climateactiontracker.org/climate-target-update-tracker/switzerland/>. 
277 Ibid. 
278 Government of Switzerland, above n 275275.  
279 Library of Congress, Switzerland: CO2 Act Amendment Rejected by Voters (2021) 

<https://www.loc.gov/item/global-legal-monitor/2021-06-25/switzerland-co2-act-amendment-rejected-by-voters> . 
280 Government of Switzerland, above n 275275, at p. 12. 
281 Ibid. 
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Another core aspect in considering a fair contribution of a country are cost-efficient 

mitigation potential and abatement costs. Abatement costs vary strongly across 

countries. It is also to note that marginal abatement costs increase if a country has 

under-taken ambitious mitigation actions in the past. In fairness considerations, it 

is important to consider past efforts and early movers.  

 

In Switzerland, GDP per capita is high, signifying high ability to invest. At the same 

time, abatement costs are also high due to the limited availability of short-term cost-

efficient mitigation potential: Switzerland’s energy production is nearly carbon free 

and there is little heavy industry. Territorial emission reduction potential mostly 

remains in the buildings and transport sectors. This remaining potential has long 

transformation periods.  

 

Based on equity considerations outlined above, Switzerland is committed to strongly 

reduce greenhouse gas emissions in line with emission reduction pathways that keep the 

increase in global average temperature to 1.5 degrees Celsius. Switzerland stays 

committed to continue the fight against climate change at the forefront of international 

action.”282 

 

Switzerland alludes to a number of principles of equity – capacity, historical responsibility, per 

capita emissions – but does not explain how it calculates its fair share on the basis of these (or any 

other) principles. Nor does it explain the relative weight it has given to each of them and why it 

has done so. Additionally, Switzerland’s assertion that cost efficiency of mitigation potential and 

abatement are “core aspects” of fairness is misguided. As noted in section 2.2.1, cost-effectiveness 

is a consideration which is entirely distinct from equity and the divergence between where it is 

most cost-effective to achieve necessary global emissions reductions and countries’ respective fair 

shares of these reductions can be addressed by separating where mitigation takes place and who 

pays for the mitigation. Indeed, Switzerland has recognised this in opting to achieve a portion of 

its mitigation target through ITMOs.  

 

Regarding Switzerland’s reference to its high abatement (i.e. mitigation) costs, Switzerland does 

not outline how these costs are relatively higher in Switzerland compared with other countries – 

the principal consideration of relevance in relation to global cost-effectiveness. In any event, the 

domestic mitigation pathways for Switzerland outlined below make clear that much greater 

emissions reductions can be achieved in Switzerland, in line with considerations of global cost-

effectiveness, relative to what it aims to achieve. 

 

Finally, in the section of its NDC entitled “How the nationally determined contribution contributes 

towards achieving the objective of the [UNFCCC] as set out in its Article 2,” Switzerland states 

 
282 Ibid, at pp. 13-14.  
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that its “commitment to reduce emissions by at least 50 percent by 2030 relative to 1990 levels 

puts Switzerland on an emission development pathway that corresponds with the latest 

recommendations of the IPCC special report on 1.5 degrees Celsius to reduce global CO2 

emissions by minus 40 to 50 percent by 2030 below 2010 levels.”283 Unlike in the case of the EU 

and Norway’s NDC, these pathways are not referred to under the heading relating to fairness and 

ambition. Nevertheless, just because an individual country’s emissions reduction target is equal to 

the mitigation rate required globally to achieve the Paris Agreement’s LTTG, this is not itself an 

indication that that country’s contribution is sufficient and consistent with the LTTG. Indeed, it 

indicates that Switzerland’s approach to determining its share of the emissions reductions 

calculated by global pathways is based on grandfathering. 

 

Switzerland’s projected emissions reductions 

 

According to the latest “with existing measures” projections of its domestic emissions reductions 

submitted by Switzerland to the EEA, Switzerland’s emissions (excluding LULUCF) are projected 

to reach 23% below 1990 levels by 2030.284     

 

4.5.2. Fair share analysis  

 

According to the Climate Action Tracker, Switzerland’s target of reducing its domestic emissions 

by at least 48-50% below 1990 levels (excluding LULUCF) by 2030 would result in warming 

between 2 and 3°C (with a 66% probability) by 2100 if all countries were to set targets of an 

equivalent fair share level of mitigation ambition.  

 

According to the CAT, Switzerland needs to achieve emissions reductions globally equivalent to 

at least 167% below 1990 levels (excluding LULUCF emissions) by 2030 to achieve a level of 

ambition consistent with the LTTG of the Paris Agreement (i.e. a level that would achieve the 

LTTG if all other countries pursued an equivalent level of ambition according to their respective 

fair share ranges). This fair share target can be achieved through a combination of domestic 

emissions reductions and funding or support for emissions reductions in (primarily developing) 

countries outside of Switzerland.  

 

Switzerland’s climate finance is rated “highly insufficient” by the Climate Action Tracker285 and 

its level is so low that it is not sufficient to modify the assessment of Switzerland’s present fair 

share contribution using its domestic target. 

 

 
283 Ibid, at p. 16.  
284 European Environment Agency database, above n 180180.  
285 Climate Action Tracker, Countries: Switzerland <https://climateactiontracker.org/countries/switzerland/>.  
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Figure 90 | Assessment of Switzerland’s 2030 target and projected emissions reductions with respect to its fair share of the 

mitigation effort required to achieve the LTTG of the Paris Agreement. 

Switzerland’s target is at the least ambitious end of the “Insufficient (<3°C)” segment of its fair 

share range and is therefore just outside the “Highly Insufficient (<4°C)” segment. Furthermore, 

if all countries were to achieve emissions reductions of an equivalent fair share level of mitigation 

ambition to Switzerland’s projected emissions reductions by 2030 (based on the latest EEA 

projections), this would result in warming between 3°C and 4°C by 2100.  

 

According to the IEL ambition assessment, Switzerland needs to achieve emissions reductions 

globally equivalent to reducing its domestic emissions by 199% below 1990 levels (excluding 

LULUCF emissions) by 2030 to achieve a level of fair share mitigation ambition consistent with 

the Paris Agreement’s LTTG.  

Given that this level of domestic emissions reductions in this timeframe is well outside any known 

assessment of technical and economic feasibility, this means that Switzerland must implement a 

combination of deeper domestic emissions reductions plus a very substantial increase in its 

international climate finance to meet its fair share contribution to the Paris Agreement LTTG. 

 

4.5.3. Domestic emissions pathways 

 

The middle of the 1.5°C compatible domestic emissions reductions range in 2030, which is 

calculated as cost-effective for Switzerland by the domestic emissions pathways assessment, is 

62% below 1990 levels (excluding LULUCF emissions). This is a greater reduction than the 

overall 2030 target adopted by Switzerland in its NDC, including both the targeted domestic 

reductions and reductions to be achieved through ITMOs, and is far in excess of the domestic 

emissions reduction target of 37.5% below 1990 levels (the status of which is now uncertain given 

the rejection of the amended CO2 Act in June’s referendum). This analysis also demonstrates that 
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it is technically and economically feasible for Switzerland to achieve greater emissions reductions 

domestically by 2030 than intended by its current overall NDC target (i.e. its target based on 

domestic reductions and ITMOs).  

 

Under “with existing measures” projections, Switzerland’s emissions in 2030 are projected to be 

23% below 1990 levels. To close the domestic emissions gap in 2030 between projected emissions 

under existing policies and measures and the level described above as an upper bound for 

technically and economically feasible reductions, Switzerland will need to reduce emissions below 

the “with existing measures” level in 2030 by 38 percentage points relative to 1990 levels, 

excluding LULUCF emissions.   

 

 
Figure 91 | The figure shows that it is feasible for Switzerland to achieve greater domestic emissions reductions than those 

envisaged by its updated NDC. 

The middle of the 1.5oC compatible domestic emissions reductions range which could be achieved 

within Switzerland by 2050, according to the selected range of 1.5°C compatible domestic 

pathways, is 95% below 1990 levels (excluding LULUCF emissions). Furthermore, the range of 

reductions which could be achieved within Switzerland by 2050 according to these pathways is 

91-112% below 1990 levels. Reaching domestic net zero GHG emissions (excluding LULUCF 

emissions) in Switzerland by around 2050, in line with the Swiss Government’s target, is 

consistent with what is calculated as cost-effective by the selected range of 1.5°C compatible 

domestic pathways.  
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4.6. Turkey 
4.6.1. Emissions profile 

 

Turkey’s GHG emissions have been rising steadily over the past three decades, growing from 220 

MtCO2eq to 506 MtCO2eq between 1990 and 2019, an increase of almost 130%.286 Similarly, CO2 

emissions from fuel combustion have increased by 191% from 129 MtCO2 in 1990 to 374 MtCO2 

in 2018.287 CO2 emissions from the combustion of coal, oil and gas have increased drastically by 

163%, 87% and 1,379% respectively between 1990 and 2018 in Turkey.288 In 2018, the largest 

sources of CO2 emissions in Turkey were coal (43%), oil (31%) and gas (25%).289 

 

 

Figure 92 | CO2 emissions by fuels in Turkey from 1990 to 2018. Based on (International Energy Agency database, 2021) 

Turkey’s emissions reduction target 

 

Turkey’s first NDC, which was submitted in 2015 as an INDC and submitted as its first NDC when 

it ratified the Paris Agreement in October 2021, targets a 21% emissions reduction below the 

“Business As Usual” (BAU) scenario.290 This target represents an emissions level (excluding 

 
286 UNFCCC GHG Inventory, above n 245245. 
287 Ibid. 
288 Ibid. 
289 Ibid. 
290 Government of Turkey, Intended nationally determined contributions of Republic of Turkey (2015) 

<https://www4.unfccc.int/sites/submissions/INDC/Published 

Documents/Turkey/1/The_INDC_of_TURKEY_v.15.19.30.pdf>, at p. 2. 
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LULUCF emissions) of 999 MtCO2eq by 2030 or an increase of 355% above 1990 levels. While 

Turkey ratified the Paris Agreement in October 2021, it has not yet submitted an updated NDC. 

 

In the section of its first NDC entitled “Consideration of fairness and ambition based on national 

conditions,” Turkey states the following: 

 

“Turkey has to continue its sustainable development process. Rapid 

industrialization and urbanization have been taking place in Turkey over the last 30 

years. Turkey is responsible for only 0.7 percent of the global emissions since the 

industrial revolution. Energy imports have a significant share in Turkey’s account 

deficit. Turkey has to use its limited energy resources. Turkey experiences financial 

and technological constraints in combating climate change. This INDC provides 

additional policies, plans and measures in many sectors.”291 

 

Thus, Turkey’s first NDC refers to principles of sustainable development, responsibility, and 

capability. However, Turkey does not explain how these principles were used to calculate its NDC 

target. Additionally, in the section of its NDC entitled “How the (I)NDC contributes to achieving 

the ultimate objective of the [UNFCCC] (Article 2),” Turkey states that “Up to 21 percent 

reduction in GHG emissions from the [business-as-usual] level by 2030 will enable Turkey to step 

on low-carbon development pathways compatible with the long-term objective of limiting the 

increase in global temperature below 2°C.” The “below 2°C” temperature target referenced by 

Turkey is, as noted in section 2.1.3, not understood as being consistent with the LTTG of the Paris 

Agreement.  

 

Turkey’s projected emissions reductions 

 

Turkey’s Fourth Biennial Report292 and its seventh National Communication,293 both submitted to 

the UNFCCC, provide two scenarios: a business-as-usual scenario (i.e. a scenario in which no 

mitigation measures are adopted) and a “with existing measures” mitigation scenario. In the “with 

existing measures” mitigation scenario, emissions projections covering the period 2012–2030 

were developed based on mitigation measures from various policy papers and strategic documents, 

thus including both current as well as planned policies (i.e. policies yet to be adopted). The 

 
291 Ibid. 
292 Republic of Turkey Ministry of Environment and Urbanization, Turkey’s Fourth Biennial Report: December 

2019 (2019) 

<https://unfccc.int/sites/default/files/resource/FOURTH%20BIENNIAL%20REPORT%20OF%20TURKEY.pdf>. 
293 Republic of Turkey Ministry of Environment and Urbanization, Seventh National Communication of Turkey 

under the UNFCCC (2018) <https://unfccc.int/sites/default/files/resource/496715_Turkey-NC7-1-

7th%20National%20Communication%20of%20Turkey.pdf>. 
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projections are identical to those provided in Turkey’s Sixth National Communication,294 as well 

as in its Third Biennial Report.295 Under the “with existing measures” scenario, Turkey’s domestic 

emissions (excluding LULUCF) are projected to reach 355% above 1990 levels by 2030.296 

   

4.6.2. Fair share analysis  

 

According to the Climate Action Tracker, Turkey’s target of reaching 355% above 1990 levels 

(excluding LULUCF) by 2030 would result in warming exceeding 4°C by 2100 if all countries 

were to set targets of an equivalent fair share level of mitigation ambition. Furthermore, if all 

countries were to achieve emissions of an equivalent fair share level of mitigation ambition to 

Turkey’s projected emissions by 2030, this would also result in warming above 4°C by 2100.  

 

According to the CAT, Turkey needs to ensure its 2030 emissions do not exceed 69% above 1990 

levels (excluding LULUCF emissions) by 2030 to achieve a level of ambition consistent with the 

LTTG of the Paris Agreement (i.e. a level that would achieve the LTTG if all other countries 

pursued an equivalent fair share level of mitigation ambition according to their respective fair share 

ranges).    

 
Figure 93 | Assessment of Turkey’s 2030 target and projected emissions with respect to its fair share of the mitigation effort 

required to achieve the LTTG of the Paris Agreement  

 
294 Republic of Turkey Ministry of Environment and Urbanization, Sixth National Communication of Turkey (2016) 

<https://unfccc.int/files/national_reports/non-

annex_i_natcom/application/pdf/6_bildirim_eng_11_reducedfilesize.pdf>. 
295 Republic of Turkey Ministry of Environment and Urbanization, Turkey’s Third Biennial Report (2018) 

<https://unfccc.int/sites/default/files/resource/Turkey-BR3-2-

3rd%20biennial%20report%20of%20Turkey_v1.1.pdf>. 
296 Republic of Turkey Ministry of Environment and Urbanization, Turkey’s Fourth Biennial Report: December 

2019, above n 292292. 
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According to the IEL ambition assessment methodology, Turkey needs to ensure that its 2030 

emissions do not exceed 36% above 1990 levels (excluding LULUCF emissions) to achieve a fair 

level of mitigation ambition consistent with the Paris Agreement’s LTTG. 

 

4.6.3. Domestic emissions pathways 

 

The middle of the 1.5°C compatible domestic emissions range, calculated as cost-effective for 

Turkey by the domestic emissions pathways assessment, is 28% above 1990 levels (excluding 

LULUCF emissions). This exceeds the level of emissions reductions Turkey must achieve to fulfil 

its fair share according to the CAT and IEL ambition assessment (as above).  

 

Under the “with existing measures” projections, Turkey’s emissions in 2030 are projected to reach 

355% above 1990 levels. To close the domestic emissions gap in 2030 between projected 

emissions under existing policies and measures and the level described above an upper bound for 

technically and economically feasible reductions, Turkey will need to reduce emissions by 327 

percentage points relative to 1990 levels, excluding LULUCF.   

 

 
Figure 94 | The figure shows that it is feasible for Turkey to achieve significantly greater domestic emissions reductions than 

those envisaged by its projected emissions and its target in 2030.. 

The middle of the 1.5°C compatible domestic emissions reductions range which could be achieved 

within Turkey by 2050 according to the selected range of 1.5°C compatible domestic pathways is 

70% below 1990 levels (excluding LULUCF emissions). Furthermore, the range of reductions 

which could be achieved within Turkey by 2050 according to these pathways is 60-78% below 

1990 levels.  
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4.7. Ukraine 
4.7.1. Emissions profile 

 

The fall of the Soviet Union in 1991 led to an economic downturn in Ukraine, resulting in a decline 

in energy consumption and a sharp decline in GHG emissions in the 1990s.297 From 2000 onwards, 

Ukraine experienced economic recovery in sectors such as the mining, metal and chemical 

industries, with emissions having stabilised since then.298 Another factor that has affected 

Ukraine’s emissions trajectory over time is improved energy efficiency across various sectors.299 

According to Ukraine’s recent GHG inventory report, the emissions trend between 2008 and 2018 

was shaped by the influence of the global financial crisis in 2008-2009 and the occupation by the 

Russian Federation of Ukrainian territory in 2014.300 

 

CO2 emissions from fuel combustion declined by 74% from 688 MtCO2 in 1990 to 182 MtCO2 in 

2018 in Ukraine, while emissions from coal, oil, and gas combustion declined by 67%, 85% and 

73% respectively during the same period.301 As of 2018, coal accounted for more than half of CO2 

emissions from fuel combustion in Ukraine (54%), followed by gas (31%) and oil (16%).302  

 

 
Figure 95 | CO2 emissions by fuels in Ukraine. Based on (International Energy Agency database, 2021) 

 
297 UNFCCC GHG Inventory, above n 245245. 
298 Ministry of Energy and Environmental Protection of Ukraine, Ukraine’s GHG Inventory 1990-2018 (2020) 

<https://unfccc.int/documents/228016>, at p. 5.  
299 Ibid, at p. 69. 
300 Ibid, at p. 8 and p. 57. 
301 International Energy Agency database, above n 246. 
302 Ibid. 
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Ukraine’s emissions reduction target 

 

In July 2021, Ukraine submitted its updated NDC to the UNFCCC. Ukraine has committed itself 

to achieving the target of reducing GHG emissions by 65% by 2030 including LULUCF emissions, 

and reaching carbon neutrality by 2060 as foreseen in the National Economic Strategy until 2030, 

approved by the Decree of the Cabinet of Ministers of Ukraine in 2021.303 The 2030 emissions 

reduction target translates to a 66% reduction below 1990 levels excluding LULUCF.304 The 

Ukrainian NDC includes GHG emissions and targets for its uncontrolled and occupied territories. 

However, detailed information on economic activities and GHG emissions in those territories is 

missing.305  

 

In the section of its updated NDC entitled “How the Party considers that its nationally determined 

contribution is fair and ambitious in the light of its national circumstances”, Ukraine provides 

details in relation to the emissions reductions it has achieved to date, various social, economic and 

political conditions (past and present) in Ukraine and the conditions under which it can achieve its 

target. It also states that its “NDC provides for further reduction of GHG emissions, taking into 

account the previous significant reductions, in the conditions of ensuring economic development, 

and is ambitious and relevant, allowing implementation of climate policy in the context of all the 

Sustainable Development Goals.”306 In a sub-section specifically relating to “fairness 

considerations, including reflecting on equity”, it states that its “NDC is consistent with global 

mitigation efforts to limit global warming to well-below 2°C and Ukraine considers it to be a fair 

contribution to reach this goal.”307 Thus, Ukraine’s updated NDC refers to principles of sustainable 

development and capability but it does not explain how these principles were used to calculate its 

NDC target. 

 

Ukraine’s projected emissions reductions 

 

The modelling work carried out as part of the preparation of Ukraine’s second NDC includes a 

scenario which is based on the current level of implementation of existing mitigation measures in 

Ukraine.308 This scenario, which is referred to in Ukraine’s updated NDC as the “Business as 

Usual” scenario, therefore resembles a “with existing measures” scenario. In this scenario, 

 
303 Government of Ukraine, Updated Nationally Determined Contribution of Ukraine to the Paris Agreement (2021) 

<https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Ukraine%20First/Ukraine%20NDC_July%2031.pd

f>, at p. 2. 
304 Climate Action Tracker, CAT Climate Target Update Tracker: Ukraine | September 2021 Update. (2021) 

<https://climateactiontracker.org/countries/ukraine/>. 
305 Government of Ukraine, above n 303303, at p. 2. 
306 Ibid, at p. 16. 
307 Ibid, at p. 18. 
308 European Bank for Reconstruction and Development, Support to the Government of Ukraine on updating its 

NDC | Report 3/ Modeling Report (2020) 

<https://mepr.gov.ua/files/images/news_2020/15052020/1UKRAINE%20NDC2_MODELLING_REPORT_3_FIN

AL.pdf>, at p. 6. 
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Ukraine’s domestic emissions are projected to reach 54% below 1990 levels by 2030 including 

LULUCF emissions and 56% below 1990 levels by 2030 excluding LULUCF emissions.309  

 

4.7.2. Fair share analysis  

 

According to the Climate Action Tracker, Ukraine’s target of reducing its domestic emissions by 

66% below 1990 levels (excluding LULUCF emissions) by 2030 would result in warming between 

2 and 3°C (with a 66% probability) by 2100 if all countries were to set targets of an equivalent fair 

share level of mitigation ambition. Furthermore, if all countries were to achieve emissions 

reductions of an equivalent fair share level of mitigation ambition to Ukraine’s projected emissions 

reductions by 2030 (based on current policy projections), this would result in warming between 3 

and 4°C by 2100.  

 

According to the CAT, Ukraine needs to achieve emissions reductions globally equivalent to at 

least 80% below 1990 levels (excluding LULUCF emissions) by 2030 to achieve a level of 

ambition consistent with the LTTG of the Paris Agreement (i.e. a level that would achieve the 

LTTG if all other countries pursued an equivalent fair share level of mitigation ambition according 

to their respective fair share ranges).  

 

 
Figure 96 | Assessment of Ukraine’s 2030 target and projected emissions reductions with respect to its fair share of the 

mitigation effort required to achieve the LTTG of the Paris Agreement. 

According to the IEL ambition assessment, Ukraine would need to achieve emissions reductions 

globally equivalent to reducing its domestic emissions by 85% below 1990 levels (excluding 

 
309 Ibid, at p. 9. 
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LULUCF emissions) by 2030 to achieve a level of fair share mitigation ambition consistent with 

the Paris Agreement’s LTTG. 

 

4.7.3. Domestic emissions pathways 

 

The middle of the 1.5°C compatible domestic emissions reductions range in 2030, which is 

calculated as cost-effective for Ukraine by the domestic emissions pathways assessment, is 85% 

below 1990 levels (excluding LULUCF emissions). This exceeds the level of emissions reductions 

Ukraine must achieve to fulfil its fair share according to the CAT assessment (as above).   

 

Under “with existing measures” projections, Ukraine’s emissions in 2030 are projected to be 56% 

below 1990 levels. To close the domestic emissions gap in 2030 between projected emissions 

under existing policies and measures and the level described above as an upper bound for 

technically and economically feasible reductions, Ukraine will need to reduce emissions by 29 

percentage points relative to 1990 levels, excluding LULUCF.   

 

 

 
Figure 97 | The figure shows that it is feasible for Ukraine to achieve significantly greater domestic emissions reductions than 

those envisaged by its 2030 target. 

The middle of the 1.5°C compatible domestic emissions reductions range which could be achieved 

within Ukraine by 2050, according to the selected range of 1.5°C compatible domestic pathways, 

is 94% below 1990 levels (excluding LULUCF emissions). Furthermore, the range of reductions 

which could be achieved within Ukraine by 2050 according to these pathways is 92-97% below 

1990 levels.  
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4.8. United Kingdom 
4.8.1. Emissions profile 

 

The UK’s GHG emissions have been steadily declining over the past three decades, falling from 

798 MtCO2eq in 1990 to 453 MtCO2eq in 2018 (excluding LULUCF), a reduction of 43%.310 CO2 

emissions have also declined substantially with a 36% reduction, from 549 MtCO2 in 1990 to 352 

MtCO2 in 2018.311 The decline in CO2 emissions in the UK can mainly be attributed to the power 

sector, in which the use of coal has been replaced by natural gas (which is less emissions-intensive) 

and renewable energy sources especially in the last decade.312    

 

While CO2 emissions from coal and oil declined by 87% and 20% respectively between 1990 and 

2018, CO2 emissions from the combustion of gas increased by 52% over the same period.313 As of 

2018, both oil and gas accounted for 45% each and coal accounted for 9% of CO2 emissions in the 

UK.314 

 

 
Figure 98 | CO2 emissions by fuels in the UK from 1990 to 2018. Based on (International Energy Agency database, 2021) 

 

 

 

 
310 UNFCCC GHG Inventory, above n 245. 
311 International Energy Agency database, above n 246246. 
312 Ibid. 
313 Ibid. 
314 Ibid. 
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The UK’s emissions reduction target 

 

Having left the EU in early 2020, the UK is no longer bound by the EU’s targets. In December 

2020, the UK Government communicated its first NDC as a Party to the UNFCCC, committing to 

reduce economy-wide GHG emissions by at least 68% below 1990 levels by 2030 (whether 

LULUCF emissions are included or excluded).315 As is also noted in the UK’s NDC, in June 2019 

the UK became the first major economy to adopt a 2050 net zero emissions target into law.316 

 

In the section of its NDC entitled “How the Party considers that its NDC is fair and ambitious in 

the light of its national circumstances” the UK states as follows: 

 

“The UK’s NDC represents a step forward for the UK’s ambition to tackle climate 

change over the next ten years, as the UK accelerates towards meeting the legally 

binding commitment to net zero by 2050. It is a significant increase from the UK’s 

previous contribution to the EU’s Intended NDC of 40% by 2030, which was 

estimated to be a 53% UK reduction on reference levels.  

 

The level of the NDC is consistent with advice from the [UK Climate Change 

Committee or CCC]. The CCC stated that an NDC of at least 68% “would constitute 

a decisive commitment to a net zero emissions trajectory, consistent with the Paris 

Agreement’ and ‘would place the UK among the leading countries in climate 

ambition.” 

 

[The Department for Business, Energy and Industrial Strategy] led work across UK 

Government departments to identify the UK’s highest possible ambition, taking 

account of robust analysis of domestic decarbonisation potential, guidance from the 

CCC, the temperature goal of the Paris Agreement and the equity principles 

identified in the IPCC 5th Assessment Report.”317 

 

Regarding “Fairness considerations, including reflecting on equity”, it states: 

 

“The UK’s NDC target level was set taking into account the temperature goal of 

the Paris Agreement and a range of IPCC recognised equity principles. The IPCC 

Special Report on the impacts of global warming of 1.5°C sets out global pathways 

 
315 UK Government, United Kingdom of Great Britain and Northern Ireland’s Nationally Determined Contribution 

(2020) 

<https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/United%20Kingdom%20of%20Great%20Britain%

20and%20Northern%20Ireland%20First/UK%20Nationally%20Determined%20Contribution.pdf>, at p. 1. 
316 UK Government, UK becomes first major economy to pass net zero emissions law (2019) 

<https://www.gov.uk/government/news/uk-becomes-first-major-economy-to-pass-net-zero-emissions-law>. 
317 UK Government, United Kingdom of Great Britain and Northern Ireland’s Nationally Determined Contribution, 

above n 315315, at p. 27.  
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which are consistent with limiting warming to 1.5°C above pre-industrial levels 

with limited or no overshoot. These show a reduction in global net anthropogenic 

GHG emissions of around 45% (40-60% interquartile range) by 2030 compared 

with 2010 levels.  

 

The UK’s NDC targets a more rapid reduction than these global pathways: current 

estimates suggest that the UK’s NDC would reduce GHG emissions by 

approximately 58% on 2010 levels. By reducing emissions by at least 68% on 

reference year levels (1990/1995), UK emissions per person will fall from around 

14 tCO2e in 1990 to fewer than 4 tCO2e in 2030. 

 

The CCC has advised that an NDC of at least 68% “would align with the published 

pathways from the Intergovernmental Panel on Climate Change (IPCC) for a 1.5°C 

goal.”318 

 

The advice of the CCC referred to in the UK’s NDC is outlined in the CCC’s December 2020 

report entitled “The Sixth Carbon Budget – The UK’s path to Net Zero”.319 Figure B7.2 of that 

report, which appears under the heading “Principles for a ‘fair and ambitious’ contribution”, 

positions the UK’s 2030 target (and the “Balanced Net Zero Pathway” on which it is based) among 

a range of equity measures as follows: 

 

 
318 Ibid, at pp. 27-28. 
319 Climate Change Committee, The Sixth Carbon Budget – The UK’s path to Net Zero (2020) 

<https://www.theccc.org.uk/wp-content/uploads/2020/12/The-Sixth-Carbon-Budget-The-UKs-path-to-Net-

Zero.pdf>. 
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Figure 99 (herein referred to as Figure B7.2) | Figure B7.2 from page 324 of Climate Change Committee, 2020. In: The Sixth 

Carbon Budget – The UK’s path to Net Zero. 

 

It is clear from this figure that the UK’s target is towards the least stringent end of the chosen range 

of measures of its fair share of achieving the 1.5°C LTTG of the Paris Agreement (with an 

approximately 50% chance). It is also of note that the equity metrics in the study from which that 

range of measures is drawn (one of the authors of which, Yann Robiou du Pont, is an author of 

this report) are continuous over time from the start of the allocation and thereby reflect a “period 

of transition from grandfathered emissions rights” of the kind referred to in section 2.2.3. 

 

The UK’s projected emissions reductions 

 

According to the latest projections, based on a “with existing measures scenario”, of its emissions 

reductions submitted by the UK to the EEA, the UK’s domestic emissions (excluding LULUCF) 

are projected to reach 53% below 1990 levels by 2030.320 

 
320 European Environment Agency database, above n 180180. 
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4.8.2. Fair share analysis  

 

According to the Climate Action Tracker, the UK’s target of reducing its domestic emissions by 

68% by 2030 would result in warming below 3°C (with a 66% probability) by 2100 if all countries 

were to set targets of an equivalent fair share level of mitigation ambition.  

 

According to the CAT, the UK needs to achieve emissions reductions globally equivalent to at 

least 122% below 1990 levels (excluding LULUCF emissions) by 2030 to achieve a level of 

ambition consistent with the LTTG of the Paris Agreement (i.e. a level that would achieve the 

LTTG if all other countries pursued an equivalent level of ambition according to their respective 

fair share ranges). This fair share emissions allocation for the UK can be achieved through a 

combination of domestic emissions reductions and funding or support for emissions reductions 

outside of the UK in developing countries.  

 

The UK’s climate finance is rated “highly insufficient” by the Climate Action Tracker321 and its 

level is so low that it is not sufficient to modify the assessment of the UK’s present fair share 

contribution using its domestic target. 

 

 
Figure 100 | Assessment of the UK’s 2030 target and projected emissions reductions with respect to its fair share of the 

mitigation effort required to achieve the LTTG of the Paris Agreement. 

The UK’s domestic emissions reduction target is at the least ambitious end of the “Insufficient 

(<3°C)” segment of its fair share range and is therefore just outside the “Highly Insufficient 

(<4°C)” segment. Furthermore, if all countries were to achieve emissions reductions of an 

equivalent fair share level of mitigation ambition to the UK’s projected emissions reductions by 

 
321 Climate Action Tracker, Countries: UK <https://climateactiontracker.org/countries/uk/>.  
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2030 under the “with existing measures scenario” (based on the latest EEA projections), this would 

result in warming between 3°C and 4°C by 2100.  

 

According to the IEL ambition assessment methodology, the United Kingdom needs to achieve 

reductions globally equivalent to reducing its domestic emissions by 142% below 1990 levels 

(excluding LULUCF emissions) by 2030 to achieve a fair share level of mitigation ambition 

consistent with the Paris Agreement’s LTTG.  

 

Given that this level of domestic emissions in this timeframe is well outside any known assessment 

of technical and economic feasibility, this means that the UK must implement a combination of 

deeper domestic emissions reductions plus a very substantial increase in its climate finance to meet 

its fair share contribution to the Paris Agreement’s LTTG. 

 

4.8.3. Domestic emissions pathways 

 

The middle of the 1.5°C compatible domestic emissions reductions range in 2030, which is 

calculated as cost-effective for the UK by the domestic emissions pathways assessment, is 75% 

below 1990 levels (excluding LULUCF emissions). The UK’s 2030 target of 68% below 1990 

levels (excluding LULUCF emissions) falls short of this figure and is right at the upper end of the 

selected range of 1.5°C compatible domestic pathways. This demonstrates that it is technically and 

economically feasible for the UK to achieve greater emissions reductions domestically by 2030 

than those envisaged by its current target. 

 

Under “with existing measures” projections, the United Kingdom’s emissions in 2030 are 

projected to be 53% below 1990 levels. To close the domestic emissions gap in 2030 between 

projected emissions under existing policies and measures and the level described above as an upper 

bound for technically and economically feasible reductions, the UK will need to reduce emissions 

below the “with existing measures” level in 2030 by 22 percentage points relative to 1990 levels, 

excluding LULUCF.   
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Figure 101 | The figure shows that it is feasible for the UK to achieve greater domestic emissions reductions than those 

envisaged by its updated 2030 target. 

The middle of the 1.5°C compatible domestic emissions reductions range which could be achieved 

within the UK by 2050 according to the selected range of 1.5°C compatible domestic pathways is 

98% below 1990 levels (excluding LULUCF emissions). Furthermore, the range of reductions 

which could be achieved within the UK by 2050 according to these pathways is 93-102% below 

1990 levels.  
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Annex 
Short CVs of CA staff 
 

Information on all team members of Climate Analytics can be found here: 

https://climateanalytics.org/about-us/team/  

 

William (Bill) Hare, CEO of Climate Analytics 

Bill Hare is a physicist and climate scientist with 30 years’ experience in science, impacts and 

policy responses to climate change and stratospheric ozone depletion. He is a founder and CEO of 

Climate Analytics, which was established to synthesise and advance scientific knowledge on 

climate change and provide state-of-the-art solutions to global and national climate change 

policy challenges.  

He was a Lead Author for the Intergovernmental Panel on Climate Change (IPCC) Fourth 

Assessment Report, for which the IPCC was awarded the Nobel Peace Prize in 2007. He led the 

influential World Bank Turn Down the Heat reports series in 2013-2014, and has authored, or co-

authored, many peer-reviewed articles in leading academic journals including Nature Climate 

Change, Nature, Climatic Change, Regional Environmental Change, and Climate Policy. 

 

Deborah Ramalope, Head of Climate Policy Analysis 

Deborah Ramalope has been working on climate policy for over 14 years, and also has extensive 

leadership and management skills. She leads the Climate Policy Analysis Team at Climate 

Analytics. Prior to joining Climate Analytics, Deborah worked for the South African government, 

as a Chief Director, Climate Change Mitigation, and led a team responsible for the development 

and implementation of climate change mitigation policies in the country. She holds an MSc in 

Environmental Management and a Master of Business Leadership, from the University of 

Johannesburg and Unisa Graduate School of Business Leadership (SBL), respectively. 

 

Matthew Gidden, Senior Advisor 

Dr. Matthew Gidden was the Team Leader on Mitigation Pathways at Climate Analytics until 

September 2021 and is now a senior advisor. He focused on studying sustainable pathways for 

meeting societal demand for energy while mitigating changes to the climate and environment.  

Matthew developed strong expertise in energy and climate change modelling during his tenure 

as a Research Scholar in the Energy Program at the International Institute of Applied Systems 

Analysis (IIASA). Classically trained as a nuclear engineer, he received his PhD and master’s 
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degrees from the University of Wisconsin at Madison and an undergraduate degree in the same 

field from Texas A&M University. His research interests include investigating the effects and 

impacts of climate change on populations as well as the energy system mitigation and adaptation 

options available under different scenarios of the future. 

 

Claire Fyson, Head of Mitigation Pathway Analysis 

Claire Fyson took over the leadership of the Mitigation Pathway Analysis team in September 

2021, comprising the Mitigation and Modelled Pathways analysis groups. Her work includes 

assessing NDC ambition and working with modelled pathways that are consistent with the Paris 

Agreement’s 1.5°C warming limit. She has contributed to the Climate Action Tracker and 1.5°C 

National Pathways Explorer, focusing in particular on net zero targets, the role of carbon dioxide 

removal and mitigation options in the land sector. She has also published peer-reviewed 

literature on these topics. 

 

Before joining Climate Analytics, Claire worked for the Potsdam Institute for Climate Impact 

Research (PIK) in the PRIMAP Emissions Team, where her work centred on analysing the 

mitigation components of the INDCs, with particular focus on the land-use sector. She holds an 

MSci in Natural Sciences from the University of Cambridge, with a specialty in geological sciences, 

and an MSc in Environmental Change and Management from the University of Oxford.  

 

Carl-Friedrich Schleußner, Head of Climate Science and Impacts 

Dr. Carl-Friedrich Schleußner is the Head of Climate Science at Climate Analytics and Group 

Leader at Humboldt University Berlin. He has longstanding expertise in climate modelling and 

climate impact science and multi-year experience in providing scientific advice at the climate-

policy interface, including the UNFCCC process. A climate physicist by training, he has received a 

PhD with distinction at the Potsdam Institute for Climate Impact Research and his publication 

record spans a wide range from climate extreme and climate impact projections, including water 

availability and food production, to tipping elements and societal implications of climate change. 

He has published more than 60 peer reviewed publications, book chapters and reports and his 

work has been covered in major news outlets around the globe. 

 

Inga Menke, Senior Expert and Group Lead: Scientific Stakeholder Engagement and Climate 

Litigation  

Inga Menke is leading the group on stakeholder engagement and climate litigation. Stakeholder 

activities are embedded and closely linked to scientific research projects mostly focusing on 
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climate impact science and access to latest scientific findings. Furthermore, Inga coordinates the 

scientific background work of Climate Analytics feeding into climate litigation cases. She also 

supports the diplomacy work of Climate Analytics on the topic of Loss and Damage.  

Inga holds a Magister (equivalent to Master) in Political Science, Peace and Conflict Studies and 

Geography from the University of Marburg, Germany. In addition, she has a Master of Disaster 

Management and Risk Governance from the University of Bonn, Germany.  

 

Yann Robiou du Pont, Climate Policy Analyst  

Dr. Yann Robiou du Pont is a researcher on climate justice and ambition, quantifying and 

harmonising various approaches of equity. Yann obtained his PhD from the University of 

Melbourne by quantifying equitable emissions pathways for countries to align with the Paris 

Agreement. His peer-reviewed publications are used by national and subnational governments 

to justify the ambition of their emissions targets, by diplomatic teams at international climate 

negotiations to inform countries’ requests, and to inform courts in climate litigation cases.  

At Climate Analytics, he informs subnational governments, litigation cases and country 

delegations on the ambition of climate pledges and on just national contributions to achieve the 

Paris Agreement. 

Prior to joining Climate Analytics, Yann worked with the French think-tank IDDRI advising heads 

of European climate delegations and taught in master’s programmes in law and international 

climate politics at Sciences Po. 

 

Jonas Hörsch, Scientific Model and Data Analyst  

Dr. Jonas Hörsch focuses on the modelling and analysis of energy systems. He is knowledgeable 

about optimisation, detailed technological bottom-up models as well as multi-model coupling in 

general, and focuses on workflow design and automation for the evaluation of decarbonisation 

pathways in integrated assessment models. 

Before joining Climate Analytics, he worked as a postdoctoral researcher in the Energy Systems 

Modelling group at the Institute for Automation and Applied Informatics at the Karlsruhe 

Institute for Technology (IAI KIT). Jonas holds a PhD in Physics from the Goethe-University 

Frankfurt for his research on the techno-economic decarbonisation options for the European 

electricity system based on the optimisation of integrating renewables under limited expansion 

of the electricity grid. He co-developed and maintains widely used open-source libraries and 

models for energy system analysis. 
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Andreas Geiges, Scientific Model and Data Analyst 

Dr.-Ing. Andreas Geiges has a broad background in stochastic modelling, Bayesian statistical 

analysis, uncertainty quantification, as well as in information theory. While working on a wide 

range of model types (including fluid-flow, economic and agent-based models), he has developed 

a high level of expertise in data analytics and management, conceptual model development, and 

trans-disciplinary work. 

Andreas studied Environmental Engineering at the University of Stuttgart and received his PhD 

in the related field of stochastic modeling, uncertainty quantification and optimized data 

acquisition for environmental systems.  

 

Marie-Camille Attard, Climate Policy Analyst  

Marie-Camille is a Climate Policy Analyst contributing to the Climate Action Tracker with a 

particular interest in assessing countries’ emissions trajectories and sectoral transition pathways. 

Before joining Climate Analytics, Marie-Camille worked on stakeholder engagement in science-

based targets-setting, carbon pricing and environmental disclosure as part of the Carbon 

Disclosure Project (CDP).  

Marie-Camille holds an Engineering Degree in Material Sciences from the National Institute of 

Applied Sciences of Lyon, and a Masters in the environmental impact on building heritage 

materials degradation from the École Nationale des Ponts et Chaussées. 

 

Ryan Wilson, Climate and Energy Policy Analyst 

Ryan is a Climate and Energy Policy Analyst currently contributing to the Climate Action Tracker. 

He has a particular interest in sustainable energy solutions, having previously managed regional-

scale renewable energy and energy efficiency projects in remote Western Australia and recently 

working as an Energy Market Analyst in Vienna analysing the disruptive capacity of alternative 

energy technologies on conventional energy markets. Ryan holds an MSc in Socio-Ecological 

Economics and Policy from the Vienna University of Economics and Business, and bachelor’s 

degrees in economics and Natural Resource Management from the University of Western 

Australia. 

 

Gaurav Ganti, Climate Policy Analyst 

Gaurav Ganti leads the Decarbonisation Strategies work at the Climate Policy Team, providing 

scientific and policy relevant analyses on fossil-fuel phaseout requirements. He also contributes 
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to the methodology development and maintenance of the effort-sharing calculations as part of 

the Climate Action Tracker. 

Gaurav is a Mechanical Engineer by training and holds a Master of Public Policy from the Hertie 

School of Governance, Berlin. He just started his PhD on applying insights from the ethics 

literature to understand how to allocate CDR burdens across countries at Climate Analytics in 

collaboration with Humboldt University.  

 

Himalaya Bir Shrestha, Climate and Energy Policy Analyst  

Himalaya Bir Shrestha is a climate and energy policy analyst at Climate Analytics focusing on 

developing energy system models for countries and regions. For this purpose, he uses in-house 

modelling tools as well as contributes towards the development of spatiotemporal models using 

bottom-up and optimisation approaches. He also contributes to projects related to energy 

system transformation via scenario analysis that involves analysing climate policies, market 

dynamics, technological trends and socio-economic transition in-place. A mechanical engineer by 

training, Himalaya received his undergraduate degree in JNTUA India and master’s degree in 

Renewable Energy Management from Cologne University of Applied Sciences, Germany.  

 

Eoin Quill, Student Assistant  

Eoin Quill supports the Science Team at Climate Analytics, where his focus is on climate litigation. 

Eoin is currently pursuing an MA in National and International Policy & Administration at the 

University of Potsdam and holds a BSc in Government from University College Cork. 

 

Marcelo Lozada Gomez, Student Assistant 

Marcelo Lozada Gomez supports the Science Team at Climate Analytics and focuses on climate 

litigation. He holds a Bachelor of Laws from the the Externado de Colombia University in 

Colombia, a Master of Laws from the Pompeu Fabra University (UPF) in Spain and a Master of 

Public Policy from the Hertie School of Governance, Berlin. Marcelo has just started his PhD in 

Law at the University of Oxford.  
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