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A climate change 
mitigation strategy 
should be holistic. It 
should incorporate 
both measures 
to curb fossil fuel 
demand and to wind 
down fossil fuel 
extraction.
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1. 	 Introduction 

1	 See the Lofoten Declaration: http://www.lofotendeclaration.org/
2	 See the Suva Declaration on Climate Change: http://pacificidf.org/wp-content/uploads/2013/06/PACIFIC-ISLAND-

DEVELOPMENT-FORUM-SUVA-DECLARATION-ON-CLIMATE-CHANGE.v2.pdf

Barring unexpected advances in carbon capture and storage (CCS) technology, keeping Paris Agreement 
goals within reach will require the vast majority of proven fossil fuel reserves to be left unburned 
(McGlade and Ekins 2015). For decades, policy-makers have primarily sought to reduce fossil fuel 
combustion by pursuing measures to reduce fossil fuel demand, such as those related to renewable 
energy and energy efficiency. However, global fossil fuel combustion is at an all-time high (Ritchie and 
Roser 2017), despite the proliferation of climate change policies and regulations adopted over the past 
two decades (Nachmany and Setzer 2018). In addition to extreme climate risks, the economic and social 
risks posed by our continued reliance on fossil fuels are becoming increasingly apparent. Financial 
advisors and regulators have warned that a failure to take this “unburnable carbon” into consideration 
in economic and development planning will lead to a drastic, costly and socially disruptive transition 
from the fossil fuel economy once fossil fuel resources, infrastructure and investments inevitably strand 
(Carbon Tracker and Grantham Institute 2013; Clark 2015). 

There is growing recognition that to be credible, a climate change mitigation strategy should be holistic. 
It should incorporate both measures to curb fossil fuel demand and to wind down fossil fuel extraction 
and delivery, as well as mitigate the impacts on affected workers and communities (Fæhn et al. 2017; 
Green and Denniss 2018; Lazarus and van Asselt 2018). Combining measures to constrain fossil fuel 
demand with those that constrain supply could allow for greater emission reductions at the same cost, 
or lower, than demand-side policies alone (Lazarus, Erickson, et al. 2015), and send a critical message to 
investors and society about the progression towards a decarbonized economy. “Supply-side” policies 
are also associated with a range of co-benefits for human health and the environment (Watts et al. 2018), 
and recent evidence suggests they may better mobilize public support than policies focused solely on 
reducing fossil fuel demand (Green and Denniss 2018).

National policy-making is gradually awakening to the advantages of “cutting with both arms of the 
scissors” (Green and Denniss 2018) – or addressing both fossil fuel demand and supply simultaneously. 
However, the topic of fossil fuel production commands limited attention in the UN climate process. 
Indeed, the Paris Agreement contains no reference to fossil fuels at all (Piggot et al. 2018). By no 
means accidental, this omission can be understood in the context of major fossil fuel producing 
nations’ concerns about the impacts of climate change mitigation measures on their economies (Chan 
2016). Given the UN climate regime’s consensus rules, these dynamics have historically presented a 
challenging political economy for incorporating supply-side action into the international climate change 
regime (van Asselt 2014). 

Nevertheless, the call for countries to take supply-side action – both within and outside the UN climate 
change process – is growing. Five hundred and thirty-five non-governmental organizations (NGOs) have 
signed the Lofoten Declaration,1 which highlights the need to put an end to fossil fuel development and 
manage the decline of existing production. This call was echoed by Climate Action Network International, 
which represents more than 1,300 NGOs (Climate Action Network International 2018). In addition, the 
Suva Declaration – signed by leaders from Pacific Island governments, the private sector and civil society 
– called for dialogue on an “international moratorium on the development and expansion of fossil fuel 
extracting industries”.2 

Phasing out fossil fuels also repeatedly emerged as a topic in the 2018 Talanoa Dialogue. During the 
process, which was designed to enhance climate ambition, the world’s 47 least developed countries 
requested a discussion on “managing a phase out of fossil fuels” (Gerasimchuk et al. 2017). In a summary 
of Party and non-Party stakeholder submissions to the Dialogue, the UN Framework Convention on 
Climate Change (UNFCCC) Secretariat highlighted “fossil fuel phase-out, fossil fuel subsidy reform, [and] 
divestment from fossil fuels” as being among the recurring demands (UNFCCC Secretariat 2018). It also 
recognized that phasing out fossil fuel production requires “significantly more international cooperation, 
and wider and deeper engagement of key stakeholders” (UNFCCC Secretariat 2018). 

http://www.lofotendeclaration.org/
http://pacificidf.org/wp-content/uploads/2013/06/PACIFIC-ISLAND-DEVELOPMENT-FORUM-SUVA-DECLARATION-ON-CLIMATE-CHANGE.v2.pdf
http://pacificidf.org/wp-content/uploads/2013/06/PACIFIC-ISLAND-DEVELOPMENT-FORUM-SUVA-DECLARATION-ON-CLIMATE-CHANGE.v2.pdf
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Importantly, even though the Paris Agreement does not mention fossil fuels, its architecture creates 
various new opportunities to address fossil fuel supply through the international climate process (Piggot 
et al. 2018). One particularly promising avenue is the possibility for countries to incorporate supply-side 
approaches into their national climate change planning documents communicated under the UN climate 
regime – in particular, through their shorter-term nationally determined contributions (NDCs) and their 
long-term low greenhouse gas emission development strategies (LEDS). Due to the bottom-up nature of 
these plans, inclusion of supply-side approaches in NDCs and LEDS is not reliant on agreement among all 
Parties. In the near term, this makes it a more politically feasible strategy than supply-side measures that 
require international consensus. It also represents an important means of socializing supply-side action 
at the UN level, and could generate a virtuous cycle that encourages countries to take more ambitious 
supply-side action. 

The introduction of NDCs, and, to a lesser extent, LEDS, has sparked a wave of new research into 
their (suggested) scope and contents (Mills-Novoa and Liverman 2019; Pauw et al. 2018; Piggot et al. 
2018; Ross and Fransen 2017). While various contributions highlight the value of including supply-side 
information in such plans (Piggot et al. 2018; Scott et al. 2016), little research has systematically examined 
the extent to which NDCs and LEDS have addressed fossil fuel supply to date. A notable exception is a 
2017 working paper from the Stockholm Environment Institute (Piggot et al. 2017). That paper found that 
the 10 largest fossil fuel producing countries had NDCs with “significant scope... to more explicitly and 
comprehensively address fossil fuel production and the steps needed to prepare for its ultimate decline” 
(Piggot et al. 2017, p.11). 

This paper takes that finding as a starting point. It elaborates on the type of supply-side information that 
fossil fuel producing countries could include in their international climate communications, and assesses 
the extent to which countries have included such information or other references to fossil fuel production 
in their submissions to date. In doing so, it significantly expands the scope of NDCs examined, and extends 
this analysis to LEDS. 

The paper proceeds as follows. Following a description of the methodology applied (Section 2), it briefly 
details the role of NDCs and LEDS in countries’ communications on national climate ambition (Section 
3). Section 4 considers the type of supply-side information and commitments countries could include 
in their NDCs and LEDS in order to help align fossil fuel production with the Paris Agreement’s goals. In 
Section 5, the paper examines 57 NDCs and 8 LEDS to assess whether and how they integrate supply-side 
approaches. Section 6 concludes.

We find that countries are only making limited use of the potential of NDCs and LEDS to align fossil fuel 
production with Paris goals. Indeed, various plans foresee continued or scaled up fossil fuel extraction 
in the future. In doing so, they include insufficient reflection on the climate and equity implications of 
continued fossil fuel production – omissions that can be addressed as countries submit their LEDS and 
new or updated NDCs in the 2019-2020 period. 

2. 	 Methodology 

The approach taken in this analysis is as follows.

First, Section 4 identifies six supply-side elements that countries could incorporate into their NDCs and 
LEDS to begin to align their plans with the Paris Agreement’s goals. These are: background information 
about their fossil fuel reserves, and current and projected production; pathways and targets for aligning 
fossil fuel production with Paris Agreement goals; policy measures to manage a wind-down of fossil fuel 
production; just transition and economic diversification plans and measures; interventions to reduce 
production-related emissions; and relevant equity considerations.

Next, we searched the content of 57 NDCs and 8 LEDS for references to fossil fuel production or related 
terms. The following search terms were used: “coal”, “extract”, “fossil”, “fuel”, “gas”, “hydrocarbon”, 
“oil”, “petroleum”, “producer”, “production”, “subsidy”, “subsidies”, “supply”, “just transition”, and 
“economic diversification”. 
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The 57 NDCs examined comprise the named fossil fuel producers in the 2018 BP Statistical Review of 
World Energy, which summarizes 2017 production data (BP 2018). Calculated according to the BP Review, 
these nations account for 98.5% of coal production, 98.6% of oil production, and 97.6% of gas production 
globally. The LEDS analysed are the 8 (out of the 11 submitted) that belong to fossil fuel producing states, 
as reflected in the same 2018 BP Statistical Review. The relevant country plans examined are summarized 
in Table 1. All documents were sourced from the UNFCCC website on 13 April 2019. Any later updates are 
omitted from the analysis.

Table 1: Overview of country documents examined 

Note: When a party ratifies the Paris Agreement, its previously submitted intended nationally determined contribution 
(INDC) under the UN climate change process automatically turns into an NDC, unless a new NDC is submitted. As the 
distinction between the two types of plans is not strictly relevant for the purposes of this working paper – which is primarily 
concerned with the content of these plans – the remainder of this paper refers to both the INDCs and NDCs examined as 
“NDCs” for simplicity.

Document type Countries examined Comments

Nationally determined contribution Algeria, Argentina, Australia, Azerbaijan, Bahrain, 
Bangladesh, Bolivia, Brazil, Canada, Chad, China, Colombia, 
Ecuador, Egypt, Equatorial Guinea, the European Union 
(EU), Gabon, India, Indonesia, Japan, Kazakhstan, Kuwait, 
Malaysia, Mexico, Mongolia, Myanmar, New Zealand, 
Nigeria, Norway, Pakistan, Peru, Qatar, Republic of 
the Congo, Saudi Arabia, South Africa, South Korea, 
Sudan, Syria, Thailand, Trinidad and Tobago, Tunisia, 
Turkmenistan, Ukraine, the United Arab Emirates (UAE), 
the United States (US), Uzbekistan, Venezuela, Vietnam, 
and Zimbabwe.

Libya was mentioned in the BP Review, but has 
not submitted an (I)NDC. Iraq’s NDC could not 
be translated.

Intended nationally determined 
contribution 

Angola, Brunei Darussalam, Iran, Oman, Russia, South 
Sudan, Turkey, and Yemen.

Long-term low greenhouse gas emission 
development strategy

Canada, the Czech Republic, France, Germany, Mexico, 
Ukraine, the United Kingdom (UK), and the US.

The resulting extracts were examined to verify that they concerned fossil fuel supply, and were then 
analysed for context. On this basis, we determined, firstly, to what extent any of the recommended supply-
side elements identified in Section 4 have been included in the NDCs and LEDS submitted to date; and 
secondly, whether countries have included any other references to fossil fuel production in these plans. 
These findings are detailed in Section 5. 

3. 	 NDCs and LEDS: key vehicles for enhanced climate 
action

Nationally determined contributions and long-term low greenhouse gas emission development strategies 
are complementary documents through which countries can communicate and enhance mitigation 
ambition over time. 

Under the Paris Agreement, Parties are required to prepare and communicate NDCs every five years 
(UNFCCC 2015a, Article 4(9)). Broadly speaking, NDCs tend to include a country’s targets, policies and 
actions to reduce emissions over a five- or ten-year period. Some NDCs also include information on 
adaptation, and many developing countries have made their contributions partially or wholly conditional 
on receiving support for implementation (Pauw et al. 2018). Information on the overall effect of NDCs, as 
well as on Parties’ overall progress towards achieving their NDCs, will feed into the global stocktake. In 
the stocktake, which will take place in 2023 and every five years thereafter (UNFCCC 2018a, para.36(b)), 
countries will take stock of the Paris Agreement’s implementation and assess collective progress 
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towards its long-term goals (UNFCCC 2015a, Article 14(1), 14(2)). The outcomes of each global stocktake, 
in turn, will inform countries as they update and enhance their next round of NDCs (UNFCCC 2015a, 
Article 14(3); UNFCCC 2018a, para.3(c) and 34(a)). To date, 183 countries have submitted NDCs to the 
UNFCCC Secretariat, while several additional countries have submitted intended nationally determined 
contributions (INDCs) that may be converted into NDCs in the future (UNFCCC n.d.). 

The Paris Agreement also calls for Parties to “strive to formulate and communicate long-term low 
greenhouse gas emission development strategies” (UNFCCC 2015a, Article 14(19)). Parties are invited to 
communicate these LEDS by 2020 (UNFCCC 2015b, para.35). The idea is that these strategies will inform 
short- and medium-term action and planning, provide political certainty, and enable countries to make 
economic transformations while also meeting development and poverty eradication goals (Espinosa 2018). 
They may also inform the global stocktake: the stocktake’s inputs include reports and communications 
from Parties submitted under the Paris Agreement, which includes LEDS (UNFCCC 2018a, para.37(a)). Only 
11 Parties have submitted LEDS to date, but many more are expected to submit their LEDS as the 2020 
communication deadline draws near (UNFCCC 2016). 

Although many Parties are making strides in their short- and long-term climate planning, it is widely 
recognized that the gap between expected global emissions levels and global climate goals is far too wide 
(Rogelj et al. 2016; UNEP 2018). Projections suggest that under current national emissions ambitions, the 
world will see global warming of about 3°C by the end of the century (UNEP 2018). 

Closely related to the emissions gap identified by the UN Environment Programme (UNEP 2018), there 
exists a “production gap” between the limits of a 1.5°C or 2°C carbon budget and countries’ plans and 
actions to expand the extraction of coal, oil and gas. Global investment in fossil fuel extraction and 
delivery more than tripled between 2000 and 2014, and continues to be the largest share of world energy 
investment (IEA 2016). The world’s major economies continue to subsidize fossil fuel exploration and 
extraction on the order of USD 18-70 billion per year (Bast et al. 2015; OECD 2017), resulting in economic, 
political, social and cultural lock-in of fossil-fuelled development pathways (Erickson et al. 2015). 

The 2019-2020 period represents a key opportunity for countries to bridge this production gap. Countries 
have been invited to submit “new or updated” NDCs, as well as their LEDS, by 2020. Moreover, in 
recognition of the fact that climate action thus far has fallen far short of what is needed to avert dangerous 
climate change, countries are expected to “demonstrate a leap in collective national political ambition” 
at the UN Secretary-General’s Climate Action Summit in September 2019 (Climate Action Summit Team 
2019). Incorporating supply-side approaches into NDCs and LEDS is a key step in bringing this bold – but 
necessary – vision within reach. The next section identifies several ways through which countries can 
introduce such approaches into their medium- and long-term climate planning. 
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4. Planning for a managed decline of fossil fuel
production in NDCs and LEDS

3	 The Paris Agreement (Article 4.4) only prescribes that developed nations should submit “economy-wide absolute emissions 
reduction targets”, while developing nations should continue enhancing their mitigation efforts, with a goal of moving over time 
“towards economy-wide emissions reduction or limitation targets.”

The Paris Agreement provides limited guidance on the scope and contents of both NDCs and LEDS, 
despite their central role in the Paris architecture. 

The development of LEDS is voluntary, and no formal guidance from the UNFCCC as yet exists, although 
several organizations have released guidance on their development and content (Levin et al. 2018; Ross 
and Fransen 2017; Waisman et al. 2016).

When it comes to NDCs, Decision 1/CP.21 adopting the Paris Agreement lists the following information 
Parties “may” include alongside their NDCs “as appropriate” (UNFCCC 2015b, para.27): 

• quantifiable information on the reference point (including, as appropriate, a base year);
• time frames and/or periods for implementation;
• scope and coverage;
• planning processes;
• assumptions and methodological approaches, including those for estimating and accounting for

anthropogenic greenhouse gas (GHG) emissions and, as appropriate, removals;
• how the Party considers that its NDC is fair and ambitious, in the light of its national circumstances;

and
• how the NDC contributes to the objective of stabilizing greenhouse gas concentrations in

the atmosphere at a level that would prevent dangerous anthropogenic interference with the
climate system.

At the 2018 UN Climate Change Conference (COP 24) in Katowice, Poland, Parties further fleshed out these 
elements and agreed that, starting from 2025, such information “shall” be provided by Parties in order to 
facilitate clarity, transparency and understanding of their NDCs (UNFCCC 2018b), thereby giving the 
strongest possible direction to include such information. Countries are also “strongly encouraged” to 
provide such information in any earlier update of their NDCs (UNFCCC 2018b). However, in both cases, 
they are only required to provide such information “as applicable” to their NDCs (UNFCCC 2018b). The 
overall scope and content of these plans thus remains largely up to countries’ own discretion.3 

While this flexibility has raised concerns about NDCs’ comparability and transparency (Pauw et al. 2018), it 
also represents an opportunity for countries to highlight and prioritize measures that are particularly 
relevant to their national circumstances (Atteridge et al. 2019). Fossil fuel producing nations have various 
opportunities in NDCs and LEDS to signal their intent to take supply-side action, alongside action to 
address fossil fuel demand (Piggot et al. 2018; Scott et al. 2016). 

In a recent paper, Pigott et al. identify various ways in which supply-side approaches can be given greater 
prominence through the UNFCCC process, including in NDCs and LEDS (Piggot et al. 2018). Building on 
this work, the more general low-carbon transitions literature, and the official guidance described above, we 
suggest that countries that produce fossil fuels (or those that may become producers in the future) should 
seek to include the following supply-side elements in their NDCs and LEDS:

1. Background information about national fossil fuel reserves and current and projected extraction:
Many countries include background information in their NDCs regarding their national circumstances, 
such as their current levels and sources of emissions. Similarly, LEDS commonly include general 
information about a country’s emissions. Alongside this information, Parties could include details 
of their current and projected fossil fuel production, and the carbon content of such production. 
Acknowledging the present state of affairs represents a first step towards fully addressing supply-
side considerations in NDCs and LEDS, and would give useful context to elements identified under 
Points 2-6 below. 
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2.	 Pathways and targets for aligning fossil fuel production with Paris Agreement goals: Alongside 
emissions reduction targets in NDCs (Pauw et al. 2016), nations could include pathways for fossil fuel 
production that aim for consistency with Paris goals (Piggot et al. 2018). LEDS, similarly, could include 
several targets or milestones over the longer time period to plan the transition away from fossil fuel 
production (Piggot et al. 2018). As part of such pathways, countries could include commitments to 
no longer finance fossil fuel production. In accordance with UNFCCC guidance, such information 
should incorporate quantifiable information on the reference point for any quantitative targets, such 
as: a base year; timeframes for implementation; scope and coverage; and relevant assumptions and 
methodological approaches.

In LEDS – alongside scenario planning and modelling to reduce territorial emissions in various sectors 
and/or the economy as a whole – countries could model how fossil fuel production could be aligned 
with Paris goals. Countries could establish quantitative models, supported by qualitative roadmaps, to 
give a clear picture of various scenarios. The effects of supply-side policy measures taken in the short 
term (and, ideally, included in NDCs as detailed in Point 3) could be modelled over the longer term. 
Similarly, nations’ LEDS could consider what types of fossil fuel infrastructure developments, if any, are 
consistent with Paris goals (Piggot et al. 2018).

3.	 Policy measures to manage a wind-down of fossil fuel production: In addition to targets, many 
current NDCs include specific policies and measures that will enable Parties to achieve their mitigation 
targets. Parties could thus identify, in their NDCs and LEDS, specific supply-side policies and 
measures that they intend to pursue. There is a wide range of measures this could include (for a more 
comprehensive list of policy approaches see Lazarus and van Asselt 2018). Countries could include 
regulatory approaches such as enacting moratoria on new fossil fuel infrastructure; prohibiting the 
development of specific resources, infrastructure, or technologies; and restricting the leasing of state-
owned land and waters for fossil fuel development. Nations could also include economic instruments, 
such as removing subsidies for fossil fuel producers, or implementing production and export taxes on 
fossil fuels. In addition, countries could divest public funds from fossil fuel holdings, or restrict export 
credit agencies and multilateral development banks from financing fossil fuel infrastructure. Some 
countries are already pursuing such measures (Verkuijl et al. 2018), and could include them in their 
NDCs and LEDS. By highlighting such measures in their climate plans, countries would signal that they 
are not only considering the end goal of aligning fossil fuel supply with the Paris Agreement, but also 
the necessary policies to achieve it. 

4.	 Just transition and economic diversification plans and measures: Ensuring a “just transition” to 
a low-carbon economy entails securing the future and livelihoods of the workers and communities 
affected by the transition, including through creating decent work and quality jobs. There is increasing 
recognition that a just transition is important for ensuring an effective and inclusive shift to a low-
carbon economy (UNFCCC 2018c). For instance, the International Labour Organization has developed 
guidelines for a just transition (ILO 2015), and the Just Transition Centre of the International Trade 
Union Confederation has undertaken work to map just transition policies and develop guidelines 
for businesses (ITUC 2017; Just Transition Centre and The B Team 2018). Economic diversification 
is complementary to a just transition, and equally important for an effective shift to a low-carbon 
economy (UNCTAD 2018; UNFCCC 2018d). Nations economically reliant on fossil fuel production 
are increasingly taking action to restructure their economies (Al-Sahiri 2018; Ulrichsen 2016). In 
their NDCs, countries with workforces engaged in fossil fuel production could outline policies and 
measures to provide for a just transition for these workers and their communities, including policies 
for the participation and inclusion of affected workforces in decision-making. Similarly, nations could 
incorporate policies and measures to foster economic diversification away from fossil fuel production 
to other sectors. This would be in line with the information that Parties are required to provide to 
facilitate understanding of their NDCs. This includes information on the mitigation co-benefits 
resulting from economic diversification plans, including descriptions of the specific projects, measures 
and initiatives related to such plans (UNFCCC 2018b). In LEDS, nations could include modelling, 
scenario planning, and road mapping for economic diversification and a just transition of workers and 
their communities over the longer term.
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5.	 Interventions to reduce production-related emissions: Due to the energy requirement as well as 
the associated release of methane and carbon dioxide (CO

2
) from flaring and venting, extracting and 

delivering fossil fuels can be highly emissions-intensive, adding another 5% to 10% to the emissions 
from using coal, oil, and gas, according to Intergovernmental Panel on Climate Change (IPCC) 
estimates (Bruckner et al. 2014). Therefore, as overall fossil fuel production needs to be wound down, 
any remaining production that does occur needs to be done with as few emissions as possible. To this 
end, fossil fuel producing Parties could include, in their NDCs and LEDS, targets and policies aimed at 
reducing emissions from extracting sectors. These targets should be included alongside ones to align 
fossil fuel supply with Paris goals, as overall production can still increase even if production-related 
emissions decrease. Such efforts would be in line with the sector-specific targets, measures and 
policies that many countries already include in their NDCs.

6.	 Equity considerations: Winding down fossil fuel production has significant equity ramifications, 
notably when it comes to allocating the remaining “extraction budget” and to ensuring developing 
countries have sufficient support for a just transition (Kartha et al. 2018). NDC guidance requires 
countries to indicate how their NDC is fair and ambitious, in light of their national circumstances 
(UNFCCC 2018b, Annex I). This provides an important opportunity for countries to communicate to 
the international community why they consider their supply-side climate contributions to be equitable. 
In addition, developing countries could make the achievement of supply-side targets and policies 
– outlined above in Points 2 and 3 – (partially) conditional on international support or leadership by 
wealthier nations. In their LEDS, developing countries could also outline the support needed to meet 
longer-term production phase-down goals.

5. 	 How have countries’ NDCs and LEDS addressed fossil 
fuel production to date?

Of the 57 NDCs analysed, 38 mention fossil fuel production. This means that one-third of fossil fuel 
producers do not reference this activity at all in their NDCs. Notably, this includes seven countries 
that are in the top 10 for oil, coal and/or gas production (Australia, Brazil, Indonesia, Kazakhstan, 
Norway, Russia, and South Africa) (BP 2018). Out of the eight LEDS examined, six mention fossil fuel 
production in some way (Canada, France, Germany, Mexico, Ukraine, and the US), while two do not 
(the Czech Republic and the UK). 

Importantly, this tally includes both references to the fossil fuel supply-side elements suggested in Section 
4, as well as additional references to fossil fuel supply that countries have made. Disaggregating this 
information is crucial, as some references may help to further climate and equity goals, while others may 
not, or their effects may be ambiguous. Further discussion of these findings is therefore organized in two 
parts: Section 5.1 discusses the extent to which countries have incorporated the supply-side elements 
proposed in Section 4 in their climate plans, while Section 5.2 discusses any other references to fossil fuel 
supply contained in countries’ NDCs and LEDS. Overall, our findings suggest that there is much scope for 
countries to strengthen supply-side approaches in their climate change plans. 

5.1. Suggested supply-side elements
Table 2 discusses to what extent the NDCs and LEDS incorporate the supply-side elements identified in 
Section 4. None provide clear information on countries’ fossil fuel reserves and current and/or projected 
extraction levels. In addition, none include targets or pathways to align fossil fuel production with the 
Paris Agreement, and only two highlight measures to financially disincentivize, or address public support 
for, fossil fuel production. Various countries highlight the need for economic diversification and a just 
transition away from fossil fuels; however, with a few exceptions, they do not include concrete measures 
for achieving these goals. Many countries highlight plans to pursue cleaner fossil fuel production methods; 
this suggests the need for more awareness of the potential and limitations of such approaches for 
achieving climate goals. Finally, no countries explicitly discuss equity considerations in the context of their 
fossil fuel production plans and pathways. These findings are discussed in more detail below.
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Country

Extraction-
based 
emissions   
(MtCO

2
/y)

Largest 
source of 
extraction-
based 
emissions

Background 
information 
on reserves; 
current and 
projected 
extraction

Pathways/
targets 
to align 
production 
with Paris 
Agreement 
goals

Policy 
measures 
to manage 
a wind-
down of 
fossil fuel 
production 

Just transition 
and economic 
diversification 
plans and 
measures

Interventions 
to reduce 
production-
related 
emissions

Equity 
considerations 

NDCs
Algeria 356 Oil Y
Angola 228 Oil
Argentina 156 Gas
Australia 860 Coal
Azerbaijan 125 Gas Y
Bahrain 54 Oil Y Y
Bangladesh 54 Gas
Bolivia 46 Gas
Brazil 402 Oil
Brunei 36 Gas Y
Canada 839 Oil Y
Chad No data Y
China 6808 Coal
Colombia 350 Coal
Congo 34 Oil Y Y
Ecuador 76 Oil Y
Egypt 156 Oil Y
Equatorial 
Guinea No data

EU 938 Coal Y
Gabon 31 Oil Y
India 1659 Coal Y
Indonesia 1154 Coal
Iran 933 Oil Y Y
Japan 10 Gas
Kazakhstan 490 Oil
Kuwait 447 Oil Y
Malaysia 221 Gas
Mexico 398 Oil Y
Mongolia 24 Coal
Myanmar 38 Gas
New Zealand 17 Gas
Nigeria 312 Oil Y Y
Norway 464 Oil
Oman 195 Oil Y
Pakistan 77 Gas
Peru 47 Gas
Qatar 518 Gas Y
Russia 3222 Oil
Saudi Arabia 1695 Oil Y Y
South Africa 607 Coal
South Korea 5 Coal
South Sudan 16 Oil
Sudan 14 Oil
Syria 10 Gas
Thailand 125 Gas
Trinidad and 
Tobago 76 Gas

Tunisia 11 Oil
Turkey 95 Coal
Turkmenistan 175 Gas
Ukraine 100 Coal
UAE 589 Oil Y
US 3984 Oil Y
Uzbekistan 113 Gas Y
Venezuela 395 Oil Y
Vietnam 163 Coal Y
Yemen 3 Oil
Zimbabwe 3 Coal
Total 0 0 2 6 21 0

LEDS
Canada 839 Oil Y Y
Czech 
Republic 54 Coal

France 2 Oil
Germany 228 Coal Y
Mexico 398 Oil Y
Ukraine 100 Coal Y
UK 214 Oil
US 3984 Oil Y Y
Total 0 0 0 3 4 0

Table 2. Inclusion of suggested fossil fuel supply-side elements in countries’ NDCs and LEDS
Extraction-based CO

2
 emissions represent the “downstream” (combustion) emissions associated with the ultimate use of fuels extracted (Davis et al 2011). They are estimated 

here based on primary coal, oil, and gas production data for 2016 from IEA World Energy Balances (2018 Edition) and Statistics, converted to CO
2
 using default energy and 

carbon contents per physical unit of fuel from the 2006 IPCC Guidelines for National Greenhouse Gas Inventories (https://www.ipcc-nggip.iges.or.jp/public/2006gl/).

https://www.ipcc-nggip.iges.or.jp/public/2006gl/
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4	 Although not explicitly stated in the NDC, the tax applies to extracted as well as imported coal.

Background information about national fossil fuel reserves and current and projected extraction      
As noted above, none of the NDCs or LEDS examined provides clear information on countries’ fossil fuel 
reserves and current and/or projected extraction levels. There is the opportunity and need to do so, since 
the transparency of future production plans is key to ensuring the alignment of fossil fuel production with 
Paris goals.

Pathways and targets to align fossil fuel production with Paris Agreement goals
None of the NDCs or LEDS examined contain specific targets or pathways to restrict or wind down fossil 
fuel production. Given the importance of target-setting and scenario planning in guiding climate policy, this 
represents a missed opportunity for aligning fossil fuel production with the Paris Agreement. Countries 
have the chance to remedy this when they update or communicate their NDCs and LEDS.

Policy measures to manage a wind-down of fossil fuel production 
As highlighted in Section 4, there is a wide range of national supply-side policies that countries can adopt. 
Moreover, some countries have already begun to do so.

However, our analysis reveals that only one country, India, has chosen to communicate a measure to 
constrain or disincentivize fossil fuel production: its NDC highlights a tax (“cess”) on imported and 
extracted coal, which stood at INR 200 (USD 3.2) per tonne of coal at the time of submission (India 2016, 
pp.7, 27, 37).4 In an illustration of how supply-side policy can positively reinforce demand-side approaches, 
the NDC indicates that the revenues raised through this policy will be used to finance clean energy 
projects and the rejuvenation of the Ganges River (India 2016). 

Government support for fossil fuel extraction and delivery continues to be a major barrier towards a low-
carbon transition, and a few countries highlight plans to reform such subsidies. Nigeria mentions policies to 
address current government incentivisation of fossil fuel production, as well as consumption (Nigeria 2017, 
p.15). India, Iran, Kuwait and Vietnam also include references to fossil fuel subsidy reform in their NDCs; 
however, from the language used, it is unclear whether this refers to subsidies for fossil fuel production, 
consumption, or both (India 2016, p.7; Iran 2015, p.6; Kuwait 2015, p.6; Viet Nam 2016, p.6). 

These findings suggest that there is significant potential for countries to strengthen their NDCs and LEDS 
in the 2019-2020 window, by incorporating both existing and new supply-side measures.

Just transition and economic diversification plans and measures
Three of the eight LEDS examined – but none of the NDCs – mention fossil fuel supply in the context of 
ensuring a just transition. Germany’s LEDS, noting the need to reduce coal-fired electricity production, 
states that “it is necessary to open up tangible prospects for [affected] regions before definite decisions 
about gradually pulling out of the lignite industry can be taken”. It specifies that the German government 
may use public funding to encourage investment and attract companies to former lignite mining areas 
and highlights that the affected workers need “new employment prospects and an opportunity for 
economic success and social security” (Germany 2016, pp.31–32). Similarly, the US, in its LEDS, mentions 
the need for “ensuring a just transition for Americans whose livelihoods are connected to fossil fuel 
production and use”,  and specifically cites measures targeted to coal mining communities (US 2016a, p.6). 
Canada’s LEDS notes the need for regional cooperation and progressive mitigation policies “to ensure 
that decarbonisation efforts do not disproportionately affect” regions where its oil and gas industry is 
concentrated (Canada 2016, p.46). These efforts are important, and LEDS are well-suited to merging 
climate goals with socio-economic and development objectives, in which just transitions play a key role. 
However, while these statements imply that the countries plan to reduce fossil fuel production in the 
future, they do not explicitly say so, nor do they include plans for how a decline would occur. Therefore, 
although we have reflected countries’ references to just transition in their LEDS in Table 2, these 
references could be strengthened to more fully reflect how nations intend to ensure just futures for their 
workers and communities as they wind down fossil fuel production. 

In terms of economic diversification, six NDCs (Bahrain, Chad, Congo, Iran, Qatar, and Saudi Arabia), but 
no LEDS, mention fossil fuel supply in the context of the nation’s need to diversify its economy. Saudi 
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Arabia, for instance, mentions policies to diversify the economy to reduce dependence on oil revenues; it 
specifies that it aims to increase the share of other sectors such as “the manufacturing industries, energy 
and related derivatives, mining, tourism and information technology industries” (Saudi Arabia 2015). Qatar, 
too, “seeks to enhance the diversification of its economy away from hydrocarbon” (Qatar 2015, p.2). These 
NDCs, however, do not identify concrete plans in this regard. While recognition of the need to diversify 
countries’ economies is an important first step, and this recognition has therefore been reflected in Table 
2, ideally future NDCs would also set out the policies through which Parties will seek to achieve this goal. 

5	 Algeria, Azerbaijan, Bahrain, Brunei, Canada, Congo, Ecuador, Egypt, the EU, Gabon, Iran, Kuwait, Mexico, Nigeria, Oman, Saudi 
Arabia, the UAE, the US, Uzbekistan, Venezuela, and Vietnam

6	 Canada, Mexico, Ukraine, and the US

Interventions to reduce production-related emissions
The majority of references to fossil fuel production in the NDCs and LEDS are about cleaner production 
processes. Twenty-one of the NDCs5  and four of the LEDS6 discuss plans and policies to improve the 
efficiency and reduce the emissions of fossil fuel production. For 12 of the NDCs, this was the only context 
in which fossil fuel production is mentioned. Measures listed include: reducing emissions from venting 
and flaring; improving heater efficiency; maximising condensate recovery; electrifying oil extraction; and 
constructing new extraction infrastructure using the best available technology. 

Canada’s NDC states that it is developing regulations to reduce methane emissions from the oil 
and gas sector by 40% to 45% by 2025, and that federal, provincial and local governments will work 
together to help the industry improve its energy efficiency and invest in new technologies to reduce 
emissions (Canada 2017, p.3). In its LEDS, Canada further elaborates on how the oil sands sector could 
be decarbonized, including through the further electrification of processes including heat, the adoption 
of electric steam generators to replace those fired by natural gas, and the use of hydropower (Canada 
2016). It also details energy efficiency improvements that could be made in the oil and gas sector, and 
prospects for the sector to implement carbon capture, utilization, and storage (CCUS) and fuel-switching 
options (Canada 2016, pp.6, 48, 49). The US, in its NDC, similarly highlights the development of standards 
to address methane emissions from the oil and gas sector (US 2016b, p.5); in its LEDS, it also envisages 
enhancing investments to improve methane emissions measurement, capture, and repair technology (US 
2016a, pp.13, 52, 89). The EU, in its NDC, lists “fugitive emissions from fuels”, including “solid fuels” and “oil 
and natural gas and other emissions from energy production”, in the sectors and source categories that 
contribute to its overall GHG emissions reduction target (EU 2015, p.4). The NDCs of Iran, Saudi Arabia and 
Algeria reference reducing emissions from gas flaring (Algeria 2015, p.5; Iran 2015, p.4; Saudi Arabia 2015, 
p.3), while Kuwait’s NDC notes its plans to improve petroleum products through producing cleaner fuels 
which would reduce GHG emissions from power plants (Kuwait 2015, p.5). 

While these and other efforts to reduce emissions from production are important, they do not obviate 
the need to scale down overall production. At their fullest potential, these efforts could contribute 
a few percent to global emissions reductions – and these reductions may be offset by added fossil 
fuel production and use. The countries that have included cleaner production in their NDCs and 
LEDS could therefore take the next step and incorporate targets and measures to limit expansion, as 
outlined in Section 4.

Equity considerations 
The NDCs and LEDS examined do not give explicit consideration to equity in the context of fossil fuel 
production. Nevertheless, equity assumptions are implicit in various countries’ discussion of current and 
future extraction (Section 5.2).

5.2. Other supply-side elements that appear in climate plans
Table 3 shows the ways NDCs and LEDS highlight fossil fuel production beyond the supply-side 
elements identified in Section 4. Several countries express their intention to continue or increase fossil 
fuel extraction, or to shift to the production of natural gas as a mitigation strategy. Some countries also 
reference the potential negative impacts of climate change measures – known as “response measures” – 
on their economies. These findings suggest insufficient reflection on the climate and equity implications of 
continued fossil fuel production in many countries’ climate plans, and are discussed in more detail below.
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Country

Extraction-
based 
emissions

(MtCO
2
/y)

Largest source 
of extraction-
based 
emissions

General context 
(e.g.  fossil fuel 
production’s 
importance to 
the economy)

Use of carbon 
capture and 
storage for 
enhanced oil 
recovery

Shifting 
to natural 
gas

Other 
references 
to continued 
production

Response 
measures

NDCs
Algeria 356 Oil Y Y
Angola 228 Oil Y
Argentina 156 Gas
Australia 860 Coal
Azerbaijan 125 Gas
Bahrain 54 Oil
Bangladesh 54 Gas Y
Bolivia 46 Gas Y
Brazil 402 Oil
Brunei 36 Gas
Canada 839 Oil
Chad No data Y
China 6808 Coal Y Y
Colombia 350 Coal Y
Congo 34 Oil
Ecuador 76 Oil
Egypt 156 Oil
Equatorial Guinea No data
EU 938 Coal
Gabon 31 Oil Y
India 1659 Coal
Indonesia 1154 Coal
Iran 933 Oil Y Y
Japan 10 Gas
Kazakhstan 490 Oil
Kuwait 447 Oil Y Y
Malaysia 221 Gas
Mexico 398 Oil
Mongolia 24 Coal
Myanmar 38 Gas
New Zealand 17 Gas
Nigeria 312 Oil
Norway 464 Oil
Oman 195 Oil
Pakistan 77 Gas Y
Peru 47 Gas Y
Qatar 518 Gas Y Y
Russia 3222 Oil
Saudi Arabia 1695 Oil Y Y Y
South Africa 607 Coal
South Korea 5 Coal
South Sudan 16 Oil Y
Sudan 14 Oil
Syria 10 Gas Y Y
Thailand 125 Gas
Trinidad and Tobago 76 Gas Y
Tunisia 11 Oil
Turkey 95 Coal Y
Turkmenistan 175 Gas Y
Ukraine 100 Coal
UAE 589 Oil Y Y
US 3984 Oil
Uzbekistan 113 Gas
Venezuela 395 Oil
Vietnam 163 Coal
Yemen 3 Oil Y
Zimbabwe 3 Coal Y
Total 11 3 5 7 5

LEDS
Canada 839 Oil Y
Czech Republic 54 Coal
France 2 Oil Y
Germany 228 Coal
Mexico 398 Oil Y
Ukraine 100 Coal
UK 214 Oil
US 3984 Oil Y
Total 3 1 0 0 0

Table 3. Other supply-side elements that appear in countries’ NDCs and LEDSs

Extraction-based CO
2
 emissions represent the “downstream” (combustion) emissions associated with the ultimate use of fuels extracted (Davis et al 2011). They are estimated 

here based on primary coal, oil, and gas production data for 2016 from IEA World Energy Balances (2018 Edition) and Statistics, converted to CO
2
 using default energy and 

carbon contents per physical unit of fuel from the 2006 IPCC Guidelines for National Greenhouse Gas Inventories (https://www.ipcc-nggip.iges.or.jp/public/2006gl/).

https://www.ipcc-nggip.iges.or.jp/public/2006gl/
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General context 

7	 Angola, Chad, Colombia, Iran, Kuwait, Peru, South Sudan, Syria, Trinidad and Tobago, the United Arab Emirates (UAE), and Yemen
8	 Canada, France and Mexico
9	 Bangladesh, Bolivia, Gabon, Pakistan, Syria, Turkey, and Turkmenistan

Eleven of the NDCs7 and three of the LEDS8 that mention fossil fuel production do so in a general sense, 
by noting, for instance, their country’s economic dependence on the oil and gas sector, or describing 
recent increases in fossil fuel extraction. Iran’s NDC, for example, states that the “availability of 
hydrocarbon resources” combined with its young population and national development requirements 
have led development to “rely on energy-intensive industries” (Iran 2015, p.2). Kuwait’s NDC notes that it 
is considered a country with a “single source of income”, relying mainly on oil (Kuwait 2015, p.2). Canada 
and Mexico, in their LEDS, both highlight the importance of the oil and gas sector to their respective 
countries (Canada 2016, p.46; Mexico 2016, p.61). In future submissions, countries could build on such 
information by providing, for instance, more insight into the scale of their fossil fuel reserves and current 
and projected extraction levels.

Use of carbon capture and storage for enhanced oil recovery
Three NDCs and one LEDS outline plans to use carbon capture and storage for enhanced oil recovery. 
China’s NDC says it will “promote the technologies of utilizing carbon dioxide to enhance oil recovery” 
(China 2016, p.13). Saudi Arabia in its NDC says it will operate an enhanced oil recovery demonstration 
project on a pilot testing basis to “assess the viability” of CO

2
 sequestration in oil reservoirs (Saudi 

Arabia 2015, p.3). The UAE’s NDC highlights that it is developing the region’s “first commercial-scale 
network” for carbon capture, utilization, and storage (CCUS); this effort would capture emissions at a steel 
manufacturing plant and transport them to oil fields for use in enhanced oil recovery, “providing one of the 
first viable mechanisms to decarbonize essential energy intensive industries” (UAE 2015, p.2). The US, in 
its LEDS, also envisages using CCUS for enhanced oil recovery (US 2016a, pp.13, 52, 89). It is important to 
note that the use of CO

2
 for the purposes of enhanced oil recovery may in many cases enable or increase 

output. Therefore, these countries’ NDCs and LEDS could be strengthened by adding targets, pathways 
and measures to align oil production with Paris goals.

Shifting to natural gas
Three NDCs highlight the production of natural gas as a mitigation strategy. In this way, Qatar states that 
it “has been contributing indirectly” to mitigation efforts “by exporting Liquefied Natural Gas as a clean 
energy” (Qatar 2015, p.2). Saudi Arabia states that it will encourage investments towards exploration for 
and production of natural gas “to significantly increase its contribution to the national energy mix” (Saudi 
Arabia 2015, p.3). Algeria’s NDC states that its “proven and possible natural gas resources” can advance 
the use of this source of energy (Algeria 2015, p.5). And China’s NDC includes a statement that it aims 
to reach 30 billion cubic meters of coal-bed methane production (an unconventional form of natural gas 
extracted from coal deposits or coal seams) (China 2016, p.7).  

LEDS are a space where countries could explore the long-term implications of a shift towards natural gas, 
including considering its potential risks and limitations as a transition fuel (see e.g., Lazarus, Tempest, 
et al. 2015). For instance, methane emissions from gas production, transport, and use can reduce or 
eliminate the benefits of gas relative to oil or coal, depending on the context (Bradley et al. 2018). Even 
more fundamentally, research suggests that replacing coal plants with new gas infrastructure would 
not cut emissions by enough to meet Paris targets – and instead could lock in emissions for decades 
to come (Stockman 2019).   

Other references to continued production
Notably, seven NDCs9 explicitly mention plans to continue or expand fossil fuel production (not including 
those, discussed above, that imply continued fossil fuel production through cleaner techniques or shifts to 
other fuels). For instance, Bangladesh lists under its mitigation objectives the development of coal mines 
and coal-fired power stations to maximize coal output and manage coal-fired power stations in a carbon-
neutral way (Bangladesh 2015, p.5). Similarly, Bolivia writes of “boosting the oil and mining sectors” (Bolivia 
2016, p.5) and Pakistan anticipates that “all domestic sources of energy, including coal” will be “fully 
harnessed” (Pakistan 2016, p.10). 
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While global fossil fuel production needs to decrease drastically to meet climate goals, this does not 
mean that every country needs to curb extraction at the same pace, and at the same time. In line with 
the UN climate regime’s equity principles, it seems reasonable to propose, for example, that a greater 
responsibility to curb extraction should fall to countries and other actors who have been responsible 
for extraction of fossil fuels in the past, and who have more capacity (Kartha et al. 2018). Per UNFCCC 
guidance, it is therefore critical that countries include, in their references to fossil fuel production, 
information on their assumptions and approaches to equity to enable assessment of whether these are 
indeed fair and ambitious. Rather than planning only for continued fossil fuel extraction, developing 
countries could also consider including supply-side measures in their NDCs and LEDS that are (partially) 
conditional on international support. 

10	 Algeria, Iran, Kuwait, Qatar, and Saudi Arabia

Response measures
A controversial aspect of the equity debate is the reference, by some countries, to the negative impacts 
of climate change measures on their economies. Five NDCs10 — four of which also discuss the need for 
economic diversification — mention fossil fuel production in the context of such climate change “response 
measures”. For instance, Algeria states that its national economy is “highly dependent on petroleum export 
revenues…[which] makes Algeria vulnerable to climate change adverse effects, as well as to the negative 
impacts of response measures” (Algeria 2015, p.8). Iran states that its dependence on oil revenues and the 
impact of response measures make the country a “suitable candidate” for finance, technology transfer, and 
capacity-building support (Iran 2015, p.2). 

The Paris Agreement calls on Parties to take into consideration, in the implementation of the Agreement, 
the concerns of Parties with economies most affected by the impacts of response measures, in particular 
those of developing countries (UNFCCC 2015a, Article 4.15). At the same time, many UNFCCC Parties and 
observers may find it objectionable if limited climate finance were allocated to relatively wealthy fossil fuel 
exporting nations instead of the most vulnerable or those with the least capacity (Depledge 2008; Kartha 
et al. 2018). While certainly not easy to resolve, this tension again illustrates the need for countries to make 
their assumptions and approaches to equity more explicit in the context of fossil fuel extraction. Inclusion 
of such information in NDCs and LEDS is an important step in promoting transparency and debate on 
the question of whose fossil fuel assets can fairly be extracted in light of the limited remaining extraction 
budget, and which countries should be supported in the process.

6. 	 Discussion and Conclusion

Meeting the goals of the Paris Agreement will require a rapid decline in global fossil fuel production and 
related investment. As the key international documents for countries to communicate and enhance their 
ambition on climate action, nationally determined contributions (NDCs) and long-term low greenhouse 
gas emission development strategies (LEDS) have significant potential to be used by countries to 
communicate plans to phase out or restrict fossil fuel production. This paper proposes six key elements for 
inclusion in this regard: background information on national fossil fuel reserves, and current and projected 
production; pathways and targets for aligning fossil fuel production with Paris Agreement goals; policy 
measures to manage a wind-down of fossil fuel production; just transition and economic diversification 
plans and measures; interventions to reduce production-related emissions; and equity considerations.

The bottom-up nature of these plans gives countries the flexibility to incorporate supply-side approaches 
into their NDCs and LEDS. Despite that, our analysis shows that one-third of fossil fuel producing countries 
do not refer to fossil fuel supply in their NDCs at all. Although six out of the eight LEDS submitted by 
fossil fuel producers mention fossil fuel production in some way, none detail pathways or targets to align 
production with Paris goals, or policy measures to wind down production.

Many countries highlight plans to pursue cleaner fossil fuel production, but the other recommended 
elements cited above go largely unaddressed. The exceptions are two NDCs, which highlight measures 
to financially disincentivize, or address public support for, fossil fuel production. Some NDCs explicitly 
mention plans to continue fossil fuel production, or reference the potential negative impacts of response 
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measures. Planning for a managed decline in fossil fuel production is thus a key omission from most 
countries’ climate change plans, one with severe climate and equity implications. 

The analysis in this paper has focused on the NDCs and LEDS of the current main fossil fuel producers. 
Since additional countries may become producers in future, it is important for such Parties to also include 
supply-side information in their NDCs and LEDS. A future study on this topic could examine the extent to 
which this subset of countries is doing so.

It is also important to interrogate why fossil fuel supply-side approaches have been largely overlooked in 
countries’ NDCs and LEDS. Most fundamentally, this reflects a broader trend in countries’ climate policy-
making, which has long focused almost exclusively on demand-side approaches. As highlighted in this 
paper, however, policy-makers are increasingly being called on to acknowledge and address the climate 
risks associated with untempered fossil fuel extraction. In this regard, the adoption of an extraction-based 
accounting system – in parallel with existing territorial GHG accounting approaches – could play a role in 
socializing the need for countries to take into account their fossil fuel production levels and associated 
emissions in their climate change planning and action (Steininger et al. 2016). 

The lack of supply-side references in countries’ NDCs and LEDS also may relate to the way these 
plans have been developed. Many plans provide relatively little detail beyond headline GHG emission 
mitigation targets. With new guidance for NDCs in place, however, countries are expected to provide 
further transparency into various aspects of these plans in the next submission round. This provides an 
opportunity to enhance transparency on both the demand- and the supply-side.

Finally, the importance of timing must be emphasized. Given the 2020 deadline for communication of LEDS 
and new or updated NDCs, the 2019-2020 period offers a narrow window of opportunity for countries to 
more fully harness the policy approaches outlined in this paper. As a key milestone for enhanced climate 
action, the UN Secretary-General’s Climate Action Summit in September 2019 represents an opportune 
moment for countries to begin to align fossil fuel production with Paris goals.
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