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1. Summary

Methane abatement is crucial to safeguarding
climate goals and near-term meaningful
climate action. Methane’s high global warming
potential and short atmospheric lifespan make
it uniquely positioned to deliver rapid climate
benefits if addressed effectively. Achieving the
1.5°C temperature goal requires a 45% reduction
in global methane emissions by 2030.

Globally, the agriculture, energy, and waste
sectors dominate methane emissions, accounting
for 42%, 37%, and 19% of global emissions,
respectively. The energy sector offers the highest
technical abatement potential, particularly in the
oil and gas sector where 77% of emissions can be
abated with existing technologies.

Few countries dominate methane emissions,
but global action is needed immediately.
Seven countries account for half of all
anthropogenic methane emissions, while the
coal sector in China alone accounts for 5% of
global emissions.

Despite this urgency, methane remains
underrepresented in global climate
discussions, climate policy frameworks,

and financial flows. Methane must be treated
as a distinct climate challenge, not merely
bundled into CO,-equivalent metrics, to ensure
appropriate prioritisation in policy and finance.
Specific policy is needed to make finance flow at
scale to fund methane abatement.

While actions at the national level are
essential, methane abatement can also

be accelerated through concerted efforts
globally. In the first instance, the identification
of common challenges and sharing best practice
in the principal methane-emitting sectors

would accelerate the policy learning curve.
Similarly, large emitting companies may share
some commonalities and respond to similar
economic and policy levers, regardless of
location. Secondly, initiatives can be taken at

an international level to accelerate domestic
policy actions, with domestic policy actions that
support abatement beyond national borders.
This report covers all of those elements.
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Accelerating the policy
learning curve: global lessons
from five archetypes

While every country’s methane abatement policy approach
will be different, there are commonalities that allow for
peer learning to accelerate abatement efforts. This report
identifies five archetypes of specific national sectors with policy
lessons applicable for national sectors across the globe. The five
archetypes are the coal sector in China, the agricultural sector
in India and in Brazil, the waste sector in Indonesia, and the

oil and gas (O&G) sector for any O&G exporter. O&G exporters
are grouped here due to their strong sectoral similarities and
common political economy challenges.

Policy levers for abatement in agriculture demonstrate

the greatest heterogeneity between countries, due to the
huge variability of agricultural systems around the world.
Variation is seen between arable or pastoral farming dominance,
livestock and crop types, predominance of smallholders or large
agribusiness, and technology uptake, both between countries,
and within the same country. This is why two archetypes linked
to agriculture are included in the section below.

Enabling abatement in
smallholder agriculture: global
lessons from India

Ensuring agricultural policy addresses both
social development as well as methane
abatement.

Leveraging cross-farm collaboration to accelerate action.

Use of government procurement (e.g., with preferential pricing
or selection criteria) to incentivise alternative crops at national
and sub-national level.

Assessing how to leverage intermediaries in the food value
chain to drive changes at the farming level, while safeguarding
just transition principles.

Addressing food waste resulting from farming activities.

Tackling high-intensity livestock
emissions: global lessons from Brazil

« Policies encouraging productivity gains
together with diversification are relevant to
low-efficiency and high methane intensity beef
production, as often seen in emerging markets.

« For countries with high meat consumption, consumer
behaviour policies will be a vital lever.

« Large agribusiness can finance its own transition; hence
corporate transition policies are central to methane abatement,
the alignment of which can be supported by taxonomies.

« Consumer behaviour policies are a crucial lever to address
high meat consumption, thereby reducing demand for
methane-intensive food.

Waste sector policy levers largely depend on the level

of development of the sector within each country, with
significant cross-country similarity at each level of
development. The sector exhibits strong similarities across
the world due to the need to ultimately reduce organic waste
production, at all stages of supply chains, and the common
abatement technologies available for waste disposal.

Embedding methane abatement
in waste management: global
lessons from Indonesia

Monitoring of waste sector emissions is
fundamental to promote understanding of
abatement needs and enable enforcement
of waste management regulations.

Waste methane targets are crucial to align policies. Indonesia
includes include waste management in its nationally
determined contribution (NDC) but 30% of countries do not.

Sectoral policies for methane abatement in the waste sector
need to consider the opportunities and co-benefits that
waste methane abatement can bring, including on health, to
incentivise change and anchor best practices.

Policy levers for methane abatement in the energy sector
present the greatest applicability across countries. This

is because many fossil fuel producing countries show strong
similarities, with similar development pathways. The high fiscal
and economic dependency on oil and gas revenues also creates
similar structural challenges in abatement but shares common
economic levers to incentivise investment in abatement. This

is particularly the case for large O&G exporters, hence their
inclusion here.

Addressing high coal sector
emissions: global lessons
from China

« For active mines, the enforcement of r

obust emissions standards across the
production chain is central, while there
is also a need to evaluate whether certain facilities require
financial support to meet such standards, as China has
looked to introduce.

« Abandoned and improperly (orphan) closed facilities will pose
a major risk to coal producing regions worldwide, particularly
those with less fiscal space than China to publicly finance
abatement from orphan mines. Policies to ensure energy
companies finance closure measures, including abatement
measures, reduce risks to public finances.
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Addressing methane emissions
from oil and gas extraction: global
lessons from O&G exporters

« Regulation to ensure uptake of abatement
technologies by O&G actors is needed in
all countries, particularly in circumstances
where abatement may present a net cost to the operator.

» Pre-empting international carbon pricing and standards will
be a key consideration for net exporters of 0&G products,

particularly LNG exporters.

Health considerations will be most relevant to countries with

high population density in the vicinity of 0&G infrastructure.

Policy efforts on methane abatement must take fossil fuel
phase-out into consideration.

Across countries, methane-
specific targets in NDCs are key

For all countries, establishing methane-specific targets in
NDCs, supported by sectoral transition pathways, will help
drive ambition on methane abatement. These should be
accompanied by robust monitoring, reporting, and verification
(MRV) systems to ensure accountability and transparency.

Addressing the sectors with highest abatement potential
requires a range of policy interventions, including technological
abatement requirements, subsidy reform, and consumer policy.

Large energy and agriculture
companies hold significant
abatement potential

There are a number of large companies with methane
emissions levels comparable with those of entire countries.
With the right policies such companies can drive methane
abatement at the global level. In total, the top 30 highest
emitting companies account for 17% of global emissions. These
include fossil fuel and agrifood companies. These are well
placed to deliver on methane abatement as while it requires
immediate action it may not require structural changes or
impact profitability of operations in most cases. High-emission
companies will need to address methane emissions in the
immediate term, as part of a 1.5°C-aligned transition pathway.

Regulatory and shareholder action can catalyse abatement
by publicly listed firms. Developing disclosure and transition
plan requirements for listed companies can incentivise
methane abatement in the companies that list on international
financial markets. Shareholders can also call for specific
abatement measures; however, only 30% of the largest firms
are publicly listed.

State-owned energy companies may respond to some
economic incentives such as access to market-based finance.
Green capital market access can provide incentives to these
companies to invest in abatement to overcome difficulties in
accessing international financial markets and securing capital at
similar pricing to international oil companies (I0Cs). However,
beyond this, transition of those companies, including methane
abatements efforts, will be heavily dependent on national policy.

Acting at the global level for
national impact and acting at the
national level with global impact

Acting at the global level for national impact

Multilateral fora such as the Conference of the Parties

(COP) provide opportunities to change global approaches
to methane abatement. COP processes such as the Global
Stocktake can set clear expectations for disaggregated methane
targets and abatement policies to be included in NDCs. While
95% of NDCs include methane in overall mitigation targets

as part of wider GHG reductions, only 20% assess mitigation
potential at any level and only 19% include fossil fuel sector
abatement measures.* Specific methane abatement targets in
NDCs would represent a binding commitment and a step up in
ambition from current voluntary pledges. Multilateral networks
such as Climate Action Network-International (CAN) also look to
streamline voluntary methane initiatives to ensure consistency
of ambition and clear accountability from signatories.
Multilateral collaboration can address the methane monitoring
gap through leveraging existing satellite systems and
cooperation. This can build on existing partnerships such as
the United Nations Environment Programme’s Methane Alert
and Response System (MARS). Satellite reporting reveals
discrepancies between reported and observed emissions and so
can improve accountability and increase awareness of the need
to enforce measurement and reporting requirements.

Expanding the methane abatement discussion beyond
technological solutions to include behavioural change

and phase-out strategies would unlock far greater
abatement potential. In agriculture, behavioural measures
such as dietary shifts and food waste reduction can triple
abatement potential. In the energy sector, fossil fuel phase-out
must be planned alongside abatement to avoid stranded assets
and ensure long-term climate alignment.

Development finance institutions (DFls) provide over 50%

of public investment in methane abatement but can take

a more strategic approach to abatement. Multilateral and
bilateral development finance institutions already play a major
role in financing global methane abatement. They have taken
the lead financing many methane abatement projects across the
world and developing important abatement initiatives.

Embedding methane targets and emissions considerations in all
DFl operations will help direct capital to high-impact projects,
particularly in contexts where commercial finance is limited.
DFIs can also address market failures by providing concessional
finance and guarantees to unlock private investment.
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Acting at the national level with global impact

Middle powers can champion methane abatement.

Middle powers could champion methane abatement and
help drive global methane abatement efforts by supporting
coordination and cooperation. They can help keep methane
abatement on the agenda in climate negotiations, bridging
geopolitical gaps. Middle powers can support and influence
policy developments in their regions and through networks such
as ASEAN, ECOWAS or Mercosur. International bodies, including
UNFCCC, could leverage middle powers to unlock greater
cooperation around climate objectives.

Middle powers can also be regional champions and role
model different abatement pathways and practices. State-
owned energy companies provide a central opportunity for this.

Global supply chains offer a powerful lever for

methane mitigation.

Many GMP participants do not have high methane emissions
within national borders but do have significant methane
emissions in their supply chains. With imports often from
high-emitting countries that are not yet GMP signatories, there is
high potential for importers to drive global emissions reductions
through international and trade policy.

Importing countries can introduce import standards for
fossil fuel and agricultural imports. Import standards can
set baseline carbon intensity, reporting, or other obligations,
with carbon border adjustment mechanisms and preferential
purchasing agreements incentivising further abatement efforts
in exporting countries and ensuring a level playing field for
domestic producers.

Extending carbon pricing schemes to methane emissions will
help encourage abatement and allow use of carbon border
adjustment mechanisms to address supply chain emissions.
Global carbon taxes and emissions trading schemes (ETS) now
cover 28% of global GHG emissions but are estimated to cover
less than 5% of methane emissions.?* Multilateral and bilateral
development finance institutions already play a major role in
financing global methane abatement. They have taken the lead
financing many methane abatement projects across the world
and developing important abatement initiatives. Embedding
methane targets and emissions considerations in all DFI
operations will help accelerate and streamline these efforts.

Phase-out of high-methane imports will hugely reduce
methane emissions. Phase-out of fossil fuels will reduce
reliance on methane-intensive exporters and exposure to
possible volatility in suppliers, and risks of needing to switch

to more methane intensive suppliers such as LNG which tends

to be more methane intensive than pipeline gas.* Reducing
demand for high-methane agricultural imports can also generate
change among exporters.

The integration of methane abatement into sustainable
finance frameworks is essential. National taxonomies should
include methane-specific criteria across all emitting sectors,
with clear thresholds and monitoring requirements.-

Methane abatement represents one of the most cost-
effective and impactful opportunities for near-term

climate action. To realise this potential, policymakers must

act decisively to integrate methane into climate planning,
regulation, and finance. Doing so will not only safeguard climate
goals but also deliver substantial co-benefits for public health,
biodiversity, and economic resilience.
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2. Why methane and why now

In 2021, the spotlight was finally directed at methane
emissions as the Global Methane Pledge (GMP) was
launched, convened by the EU and the USA. The pledge to
reduce global methane emissions by at least 30 percent from
2020 levels by 2030 now counts 159 participant countries.®
Methane emissions matter as methane (CH,) is an extremely
potent but relatively short-lived greenhouse gas compared to
carbon dioxide. This means rapid reductions in methane now
will have a significant impact on global warming before 2050,
helping to avoid catastrophic climate change and crucial climate
tipping points (see Box 1).

Methane emissions have historically been systematically
underestimated and underreported. Growing satellite
capabilities and other measurement campaigns are increasingly
revealing the extent of anthropogenic methane emissions,
particularly in the fossil fuel sector. The International Energy
Agency (IEA) estimate of energy-related methane emissions
globally is about 80% higher than the total reported by countries
to the UN Framework Convention on Climate Change (UNFCCC).6
Growing understanding of the level of anthropogenic methane
emissions has been accompanied by the need to massively cut
methane emissions to avoid crucial climate tipping points such
as ice sheet collapse that could drive runaway climate change.

Drastic methane emissions reductions, by around 45% or
180Mt, alongside CO, reductions, need to happen before
2030 to keep the 1.5°C warming limit within reach.” This
45% reduction can be delivered by available technology and
abatement measures, which is also needed to address human
health impacts from methane’s contribution to ground-level
ozone, particulate, and other pollutant formation.?

International discussions and global collaboration efforts
are vital to unlock faster methane abatement, but this
requires prioritisation and acceleration of efforts. At the
2023 COP28 global stocktake, Parties recognised need for
accelerated and substantial reduction of methane emissions in
particular by 2030.° The GMP is a voluntary pledge, and global
commitments now need to move to implementation in terms of
policy development to begin to close the implementation gap
between pledges and policies as tracked by the IEA.* At the
2023 COP28 global stocktake, Parties recognised the need for
accelerated and substantial reduction of methane emissions in
particular by 2030.**

Box 1: Methane’s outsize impact
on climate

Methane has a much greater global warming potential (GWP) than
carbon dioxide (CO,). Each molecule is estimated to have the same global
warming impact as between 84-87 CO, molecules when considering its
impact over a 20-year timeframe (GWP20) and between 28-36 when
considering its impact over a 100-year timeframe (GWP100).*? When
bundled with other greenhouse gases (GHGs), and calculated in terms

of CO, equivalent (CO,e), the GWP100 is often used, which may lead to
underestimation of climate impact of short term actions. This is why this
report sets out methane-specific recommendations.

Two-thirds of methane emissions originate from anthropogenic
sources, almost entirely from the agriculture, energy, and waste

sectors. This paper describes efforts to address anthropogenic emissions
and henceforth will refer to methane emissions to mean anthropogenic
methane emissions.

Methane is the second largest contributor to global warming
after CO,and has been responsible for 30% of total warming
since the Industrial Revolution. Despite this, there have not
been concerted or unified efforts to reduce methane emissions
globally. Without action, global anthropogenic methane
emissions are projected to rise by up to 13% from 2020-2030.
Specific natural methane sources such as wetlands and
thawing permafrost are changing due to the effects of climate
change and human-induced degradation, however addressing
these indirect anthropogenically-forced emissions is not the
focus of this report.*?

Methane can also be a commercial product. For the oil and gas
(O&G) sector, methane is the main component of fossil gas,
while other subsectors can capture and monetise it. Captured
methane has been described as a renewable fuel, particularly
when captured from agricultural processes. However, it is still a
carbon-intensive fuel because combustion of methane releases
CO,, meaning such uses will need to be carefully assessed.
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2.1. Scope and objective
of this report

The objective of the analysis undertaken for this report was to
identify key levers globally that can drive rapid investment in

methane abatement. It is designed to be read by multiple actors:

key emitters, their importers, and those looking to move the
global conversation on methane.

Part 3 establishes important areas for rapid methane
abatement globally.

Part 4 identifies five methane abatement archetypes for sector-
specific policy development.

Part 5 provides guidance to drive abatement at the international
level, from multilateral discussions to global supply chains.

2.2. Definitions

Anthropogenic methane emissions: methane released into the
atmosphere as a direct result of human activities, and the focus
of this report.

Global warming potential (GWP): index quantifying how much
heat a greenhouse gas traps in the atmosphere compared to
carbon dioxide, which has a GWP of 1.

Leak detection and repair (LDAR): set of processes
to detect, quantify, and fix fugitive methane emissions from
fossil fuel infrastructure.

Methane abatement: measures to reduce methane emissions.
Including technical measures and those that address the source
of emissions, i.e., fossil fuel phase-out or behaviour change.

Technical methane abatement: technological and
activity-level solutions to reduce the amount of methane
released by an activity.

Monitoring reporting and verification (MRV): procedures to
monitor and measure GHG emissions, document and report
these to relevant authorities, and obtain third-party verification
of these reports.

Nationally determined contributions (NDCs): The Paris
Agreement requires each Party to the Agreement and the United
Nations Framework Convention on Climate Change (UNFCCC)

to prepare, communicate and maintain successive nationally
determined contributions documenting the national emissions
reduction and climate change adaptation that the country
intends to achieve.**

Venting and flaring: processes to dispose of unwanted fossil
gas at fossil fuel extraction sites. Venting is the release of gas
(predominantly methane) and flaring is the ignition of gas
(releasing CO,, some CH,, and other pollutants).
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3. Current global methane landscape

3.1. State of emissions and
abatement opportunities

Methane emissions are dominated by a handful of sectors,
and key activities within those sectors, providing an
opportunity for targeted and accelerated abatement.
Globally, almost all anthropogenic methane emissions occur

in the agriculture, energy, and waste sectors, accounting for
around 42%, 37%, and 19% of global emissions, respectively.'®
In the energy sector, accounting for 37% of global emissions,
methane is emitted across value chains, from extraction to
combustion. Oil and gas operations account for 55% of energy
sector emissions, with coal 25%, (see Figure 1). Abandoned
facilities account for 5% of energy sector emissions globally and
present specific abatement challenges.*® The agriculture sector

accounts for 42% of emissions, mostly from enteric fermentation

and manure, and around 20% deriving from rice cultivation.*

The waste sector accounts for 18% of global emissions, primarily

from decay of organic matter in solid waste disposal sites.'®

There is however huge uncertainty on actual methane
emissions which undermines emitter accountability. This

is due to a lack of comprehensive satellite monitoring, and
under-measurement and under-reporting at source. Under-
measurement and under-reporting of methane emissions make
precision on exact emissions levels difficult; however, these
sectors account for most emissions, and within these sectors,
certain activities dominate. This leads to strong variability
between emissions estimates, depending on data sources.
Top-down emissions calculations, based on satellite data and
atmospheric measurements, tend to give higher emissions
intensity than bottom-up calculations, based on national
inventories and other ground measurement. However, top-
down measurements lack the strong source attribution which is
needed for effective accountability.

This report mainly draws on the IEA Global Methane Tracker
for national and disaggregated energy sector emissions for
analysis. The IEA Global Methane Tracker draws on both top-
down (satellite) and bottom-up (on the ground measurement)
data and has recently been updated to include abandoned site
emissions, accounting for 5% of energy sector emissions.* In
addition to the IEA Global Methane Tracker, the report, (see for
example Figure 1) also draws on the Global Methane Budget’s
bottom-up data for disaggregated agricultural, waste, and other
sector emissions.

Figure 1: Sources of anthropogenic methane emissions

Other 2%

Industry 1%
Transport <1%

Abandoned

facilities 2%

Landfills Enteric
and waste fermentation Agriculture
19% & manure 42%

30%

Rice cultivation
8%

Biomass
burning 4%

Source: Climate Bonds Initiative, 2024 data from the Global Methane Budget and IEA%2*

While a few countries dominate methane emissions,
tackling methane emissions requires global action. This

is particularly the case in the energy and agriculture sectors,
which have significant global supply chains and produce some
of the most traded commodities in the world: crude oil is the
world’s most traded commodity, at 100m barrels per day.
Importers of methane-intensive goods can play an important
role in accelerating abatement efforts. For example, while the
EU energy sector accounts for 6% of global energy methane
emissions, its imports account for 30%.%° In addition, some
multinational companies, especially in the energy sector, emit
more methane than middle-sized countries.
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Table 1: Comparison of available methane abatement methods across the sectors

Time horizon of
implementation

Abatement
method

Technical: the Near-term CH, reduction
level of methane

emissions that can

be abated with

existing (proven)

technologies

Behavioural: Near- to medium- CH, reduction,

downstream term broader GHG

(upstream for reduction,

waste) decisions health

and activities that concerns

reduce demand

for the emitting

activity

Phase-out: Long-term GHG reduction,

curtailment of the broader

emitting activity environmental
goals

Estimated
abatement
potential

0&G: ~77%
emissions

Coal: ~59%
emissions

Agriculture: ~20%
emissions

Waste: ~45%
emissions

Energy: no
estimate available

Agriculture: ~43%
emissions

Waste: no
estimate available

0&G: ~77%
emissions

Coal: ~91%
emissions

O&G: near zero

Coal: USD100-
700/tCH,

Livestock:
USD600-1000/tCH,

Rice cultivation:
USD150-3000/tCH,

Waste: No
consensus on cost

No estimate
available

No estimate
available

Source: Compiled by Climate Bonds Initiative, abatement potential and cost estimates from UNEP and calculated from IEA NZE scenario??

3.1.1. Global methane abatement potential is
very high but complex

Methane’s abatement potential refers to how much methane
emissions can be reduced, through technical measures,
behavioural change, and phase-out of the emitting activity.
Table 1 summarises these methods. Each sector, and country,
will see abatement delivered through a different mix of these
different methods. Uptake of abatement method will depend on
available policy levers, different cost of abatement technologies,
level of disruption or change to business practices associated
with the measure, and capabilities of actors to invest in
abatement technologies. Estimates of total abatement cost vary
widely in each sector.?

Examples of measures

Energy: leak detection and repair (LDAR);
reducing gas venting and flaring, and recovery;
utilisation of gas leaked from mines; closure
procedures on wells and mines.

Agriculture: rice paddy management, changes
to livestock feed, high-productivity breeds, and
manure management.

Waste: organic municipal and industrial waste
separation, CH, monitoring and reporting,
capture and treatment.

Energy: peaking of fossil fuel demand (expected
globally by 2030).

Agriculture: reduced food waste, dietary
changes including reduced beef and
dairy consumption, transition of farms to
environmentally sustainable practices.

Waste: reduced waste production and reuse
to reduce quantity reaching treatment sites
(household and supply chain).

Energy: reduced production of fossil fuels
and closure or conversion of extraction and
transport infrastructure.

Agriculture: N/A

Waste: N/A

Climate Bonds Criteria provide detailed sector-specific
decarbonisation pathways, including methane abatement
pathways for agriculture and waste (Box 2), which outline
how the different abatement measures in each sector can be
implemented to meet a 1.5°C pathway. For fossil fuels, wider
industry and power sector criteria set out phase-out pathways

for end users and, while the Criteria do not cover the fossil fuel
sector, the Methane Finance Working Group’s Guidance for
Including Methane Abatement in Oil and Gas Debt Structuring
provides a roadmap for O&G value chain actors to structure

debt finance to drive rapid, meaningful methane and flaring
emissions reductions from their assets in a transparent and
verifiable manner.??
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Technical abatement potential is by far the highest in

the energy sector, while behavioural change dominates
abatement potential in agriculture. Figure 2 summarises
global technical abatement potential across the highest-emitting
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Figure 2: Annual global technical methane abatement potential

sectors. Estimates of abatement potential from behavioural

changes are challenging to assess at the global level, particularly
for energy and waste value chains, but a global estimate for the

agriculture sector suggests a potential 65-80Mt/yr emissions
reduction from behavioural change, and is included in Figure 2

to demonstrate its outsized impact.

per sector (Mt/yr)
160
Annual
emissions
120 Ar.mL.Jal
emissions

80

Behavioural

Annual change
emissions
Livestock

Mt/yr

Energy

All waste Rice

cultivation

Waste Agriculture

Source: Climate Bonds Initiative, adapted from IEA (2024) and UNEP (2021)%3%

Box 2: Climate Bonds Criteria set out comprehensive methane abatement
pathways for agriculture and waste

Climate Bonds Criteria set out sector-specific
decarbonisation pathways, including methane
abatement pathways for agriculture and waste.
Wider industry and power sector criteria set out
clear pathways for end users to phase out fossil
fuels, which is central to methane abatement.
While the Criteria do not cover the energy sector,
the Methane Finance Working Group’s Guidance
for Including Methane Abatement in Oil and Gas
Debt Structuring can enable oil and gas companies
to drive rapid, meaningful methane and flaring
emissions reductions from their assets in a
transparent and verifiable manner (see Box 4).

Agriculture Criteria across the food
value chain

The Climate Bonds Agriculture Production
Criteria cover crops and livestock production,
with additional Criteria covering Agrifood
Deforestation- and Conversion-free (DCF)
sourcing, Alternative Proteins, and Food Value
Chain elements beyond the farmgate.

The set of Agriculture Production Criteria is
ready for Certification under the Climate Bonds
Standard and can certify use of proceeds (UoP)
and assets, plus entity and sustainability-linked
debt (SLD) instruments:

« in the whole agricultural production unit,

« specific intervention in the agricultural
production unit, and

« supporting activities outside of the
agricultural production unit.?

The new Alternative Proteins Criteria can certify
eligible measures for UoP (and assets) for alternative
proteins producers and distributors, as well as screen
transition plans for SLD instruments (and whole
entities) from alternative protein producers.

The Agrifood Deforestation- and Conversion-
Free (DCF) Sourcing Criteria can certify entities
that demonstrate their supply chain is free

of deforestation and conversion of natural
ecosystems in the commodities they source.

All these Criteria include measures that specifically
target reduction of methane emissions within the
agrifood system, in addition to emissions of other
GHGs and sinks of soil carbon.

The updated Climate Bonds Bioenergy Criteria,
to be released in 2026, set out sustainability
criteria and methane reduction measures for
biomass from a variety of sources, including
animal manure.? Biogas production is a potential
methane abatement measure for manure but there
is a high risk of fugitive methane emissions at

each stage of the value chain. The Criteria provide
crucial guidance to ensure biogas production
delivers meaningful emissions reduction.

The Food Value Chain Criteria include eligible
measures UoP (and assets) in elements of the
supply chain beyond the farmgate, including
transportation, refrigeration, distribution, and
retailing. This provides a holistic framework
enabling value chain actors to raise finance across
decarbonisation measures such as buildings,
energy, sustainable packaging, cold storage, etc.

Waste Criteria

The Climate Bonds Waste Criteria are currently
being updated to incorporate or strengthen
methane abatement criteria, and improve
usability, particularly in EM. The criteria are

due to be released for public consultation in
November 2025, and emphasise the importance
of the waste hierarchy, prioritising measures

to prevent waste ending up in disposal sites.

To minimise environmental impact of waste
disposal, the Criteria include measures such as
quantification of emissions, use of the output
(fertiliser, landfill cover etc.), landfill monitoring
measures and gas capture, and restrictions on
new landfill facilities.

Combustion of waste is not included in the
Criteria due to the high overall carbon intensity
of waste combustion, air pollution risks,

and the availability of alternative, cleaner
abatement measures.

Wastewater treatment is covered by the Water
Infrastructure Criteria, also under review to
incorporate mitigation measures such as
monitoring, controlling leakage, accounting,
and capturing gas. In addition, methane
abatement from wetland management is being
included in the natural resource management
element of the Criteria.
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Existing technologies can abate 70% of energy sector
methane emissions, rising to 77% in the 0&G subsector,

but cost estimates vary widely. Likewise, a modelling of
abatement responses to a global methane tax, to stimulate
methane abatement policies, sees the highest emissions
reductions materialising in the energy sector.?® Behavioural

and phase-out-associated abatement will have an important
impact on methane emissions by 2050 but near- and medium-
term reductions will be delivered primarily through technical
solutions. These measures will need to be planned in parallel to
ensure a smooth transition. It is however crucial that abatement
measures in the energy sector be evaluated in terms of overall
carbon emissions, as they will result in methane combustion
and CO, emissions, and to ensure they do not extend the lifetime
of fossil fuel assets. Behavioural and phase-out-associated
abatement will have an important impact on methane emissions
by 2050 but near- and medium-term reductions will be delivered
primarily through technical solutions. These measures will need
to be planned in parallel to ensure a smooth transition.

While the IEA estimates that the average cost of abatement in
O&G to be near zero due to the possibility for those measures
to generate a rate of return, with about 30% of measures able
to be delivered with an over 25% internal rate of return, other
estimates however range from net profit to a high net cost of
USD2,300/tCH,* Coal sector cost shows greater convergence of
estimates at USD100-700/tCH,.**

Only about 20% of agricultural emissions can be abated
through existing technological measures. Assessments

of rice cultivation abatement potential demonstrate strong
convergence of technical abatement potential estimates but
assessments of livestock abatement potential vary widely,
mostly due to different assumptions around possibilities

of introducing high-productivity breeds. The abatement
potential for agriculture is more than tripled by the inclusion of
behavioural measures such as dietary changes and reduced food
waste.* In addition, abatement measures in agriculture mostly
result in net cost. Assessment of abatement cost in livestock
shows reasonable convergence of estimates but estimated costs
in rice cultivation vary widely.

45% methane emissions could be abated in the waste sector,
although almost all in the solid waste sector.** Global lack of
methane emissions data from the waste sector introduces great
uncertainty for abatement potential and cost, and hinders action
(see section 4.1.4). Behavioural and upstream changes, to reduce
quantities of organic waste being produced, will further reduce
emissions from the sector, and will need to be prioritised in the
near-term (see Box 2).

Estimated cost of waste sector abatement varies widely, from
highly expensive to highly profitable, due to use of different
sector boundaries, assumptions of price of recycled materials,
different assumptions about global capacities, and application
of different mitigation measures. While measures may be capital
intensive, they can deliver significant co-benefits such as health
and sanitation improvements (see Box 3).

In addition to the avoided climate change-caused economic, social, and
biodiversity losses from methane abatement, there are significant co-benefits
from avoided ground-level ozone formation. It is estimated that global a 30%
methane reduction, achievement of the Global Methane Pledge (GMP), would prevent
around 5.6 million premature deaths due to ozone exposure by 2050. Ground-level
ozone can also reduce crop yields so meeting the GMP is estimated to avoid 360-1000
million tons of ozone- and climate change-related losses.*®

Abatement efforts in the agricultural sector can improve food security and
nutrition by both improving quantities of food produced and potentially also
improving diversity of food produced. Productivity improvements that reduce
methane from livestock farming will often improve meat yields. Diversification of
farming practices, such as from rice to legumes, can improve nutritional quality and
diversity. Measures to avoid food waste both increase food security through avoided
losses but can also improve quality of food through reduced spoilage in transport.

Energy sector abatement can result in significant economic savings, as non-
leaked or flared methane can be sold rather than lost to the atmosphere. See
section 3.1.1 for further analysis of economic returns from energy sector abatement.
Abatement in the energy sector can also support energy security, by potentially reducing
reliance on imports, for those countries currently supplementing domestic production
with imports.

Waste sector abatement produces significant health and biodiversity benefits.
Waste management will reduce many other pollutants, ensuring hazardous chemicals

do not enter water and air, preventing local ecosystem damage, and reducing

bioaccumulation of ‘forever chemicals’. It can also prevent disease; currently up to 1
million people die a year due to waste mismanagement.

Improved waste management, specifically moving away from incineration, will also
further mitigate global warming as it reduces production of black carbon (soot).>” Black
carbon is a short-lived climate pollutant, contributing to global warming as it absorbs
sunlight and hinders the global albedo effect when deposited on snow and ice.®®
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3.2. Methane abatement faces
major financing gaps

Severe financing gaps for methane abatement are common
across all sectors. The Climate Policy Initiative identified and
tracked USD13.7bn of methane abatement finance in 2021/22,
70% of which was private finance. In comparison, they estimated
USD48bn is needed per year up to 2030, rising to USD119bn/yr to
2050 in a 2°C world. At the subsector level, there are far greater
financing gaps, for example, rice paddy management received
USD10m/yrin 2021/22 but requires USD5.2bn per year to 2030.%
Most existing abatement financing was identified in agriculture
and waste investments, with less than 1% flowing to fossil fuel
abatement. This mismatch between investment and emissions
shares, where energy accounts for 37% emissions as well as the
highest technical abatement potential, demonstrates the need
for clearer prioritisation efforts at the policy and global level.

Very little investment for methane abatement in the
energy sector was identified in 2021/2022, particularly
when compared to overall sectoral investment flows, even
though the energy sector can finance its own abatement
measures. USD10.6m investment was made in oil and gas
abatement in 2021/2022, a fraction of the USD7.9bn/yr

needed until 2030. However, investment in energy abatement
may be underestimated, due to difficulties in separating out
investments in abatement measures from those in broader
fossil fuel infrastructure. Tracking in 2019/20 identified

ten times as much fossil fuel abatement financing than in
2021/2022, suggesting challenges in investment identification.
Importantly, the energy sector has sufficient funds to finance
abatement as average annual spending required for abatement
represents less than 2% of the industry’s annual net income.*
With cost effective abatement opportunities available and 40%
of oil and gas methane abatement solutions resulting in zero
net cost, it is essential to establish why these investments are
not being made.*

The agriculture, forestry, and other land uses (AFOLU)
sector has the highest level of identified investments
despite the allocation of investment at subsector level being
sub-optimal. Indeed, the highest emitting subsectors, enteric
fermentation and rice paddies, together receive 0.4% of total
AFOLU sector investment. In contrast, over half of abatement
investment goes to energy production from crop residues,

a measure with risks of high emissions and environmental
impact if mismanaged.* While it may seem that AFOLU
methane abatement financing needs to double by 2030, it

has to increase far more in certain high-emitting subsectors:

by nine times in livestock, and over 500 times in rice paddy
management. Smallholder and subsistence farmers are likely
to struggle to access finance for methane abatement, and SMEs
will lack access to market-based financing: challenges that are
already observed in broader GHG emissions mitigation efforts.
Leveraging the financing power of agricultural distributors and
traders is likely to be key to unlocking methane abatement
financing in this sector.®

Figure 3: Identified methane abatement investments (2020/21) and

annual needs to 2030 and 2050 (2°C scenario) per sector
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Source: Climate Bonds Initiative, data from CPI*

Investment in the waste sector needs to more than triple
and be better allocated to the measures with the highest
abatement potential. A staggering 99% of investment in solid
waste went to waste-to-energy projects, a solution with limited
overall GHG reduction potential, and significant pollution
concerns. There is also uncertainty on whether such measures
are even intended to address methane emissions at all or are
implemented solely from a commercial perspective.

Despite the majority of waste services being publicly
controlled, the majority of methane abatement investment
originated from private or DFI sources, suggesting particular
challenges in unlocking government and municipality
financing capabilities. Local authorities control and finance
70% of solid waste services but 54% of abatement investment
originated from private sources. Development finance
institutions (DFls) originated 73% of wastewater abatement
financing which suggests potential for greater private sector
mobilisation to support abatement in wastewater, provided
revenue generation is possible, alongside empowerment of
municipalities to play a greater role in driving abatement.

2050



Fast Track to Net Zero: Global Priorities for Methane Abatement Climate Bonds Initiative 14

3.2.1. Methane abatement financing through the
debt market

Both corporates and sovereigns are increasingly tapping
into GSS+ debt instruments to finance methane abatement
projects across agriculture and waste. UoP bonds can

finance abatement activities, drawing on credible standards to
ensure investor confidence in contribution to climate targets.
Methane abatement coverage in national taxonomies is largely
limited (see section 6.4.1) but global criteria can be used to fill
this gap. Climate Bonds, for example, has developed sector-
specific Criteria for methane-focused green bonds, encouraging
transparency and investor confidence (see Box 2). Green bonds
certified under these standards encourage transparency and
investor confidence by ensuring that financed projects meet
rigorous environmental criteria. The development of Guidance
for Including Methane Abatement in Oil and Gas Debt Structuring
(Box 4) is expected to enable increased GSS+ issuance to finance
methane abatement in the O&G sector.

The volume of GSS+ bonds issued that include methane
abatement is still modest compared to CO, mitigation-
focused investments, at around 0.01% of the labelled
market. From 2023 to H1 2025, Climate Bonds has recorded
USD20.9 billion in labelled bonds with frameworks that
designate proceeds for methane abatement activities and
projects. In the same period, USD2.6tn labelled bonds were
issued.* These bond frameworks included methane abatement
activities in the agriculture and waste sectors. As yet, no bonds
have been issued to finance methane abatement in the energy
sector. Agricultural abatement measures are more commonly
seen in bond frameworks and from a wide range of issuers.
Waste sector issuance was mostly seen from sovereign and other
public sector issuers, reflecting public control of these services.
Importantly, Climate Bonds has not recorded GSS+ issuance
against frameworks with methane abatement activities from
non-financial corporates.

In some cases, high certification and monitoring costs can also
deter smaller firms from accessing these financial instruments.
In other cases, potential issuers are from high-emissions
sectors (0&G, coal) that may encounter credibility issues in
issuing GSS+ bonds.

Sustainability-linked instruments can finance and incentivise
methane reductions by linking issuer payments to specific
performance targets, such as reducing emissions from oil and
gas operations or agriculture. Uruguay secured a performance-
linked loan in 2023 from the World Bank which includes a KPI
to reduce methane emissions per unit of beef by 33% from
2025-2029, and by 36% from 2030-2034. This is notably 1%
more ambitious than the target set out in its NDC.*

Barriers to credible bond issuance exist, but there is ample
room to leverage the bond market for methane abatement
financing for which transition plans are crucial. In some
cases, high certification and monitoring costs can deter smaller
firms from accessing market-based financial instruments. In
other cases, potential issuers are from high-emissions sectors
(O&G, coal) that may face credibility issues in issuing GSS+
bonds. Transition planning could enable credible GSS+ issuance
for methane abatement in high-emitting sectors by enabling
the issuer to demonstrate the bond’s alignment with a 1.5°C
pathway, and present abatement measures in the context

of the wider corporate transition. This could also enable
credible sustainability-linked bond (SLB) issuance by enabling
demonstration of the contribution of KPIs to climate targets.*®*
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4. Global lessons for country-level
methane abatement

Seven countries account for half of methane emissions Figure 4: Distribution of methane emissions (kT) per country and
worldwide, and only three of them are part of the GMP. cumulative percentages of global methane emissions (2021) §
Only the US, Brazil, and Indonesia are signatories leaving China - E
(accounting for 16% of methane emissions alone), the US, -'E 50000 100% E
India, Russia, Brazil, Indonesia, and Iran outside. In addition, § — 50% of methane emitted %
wider policy progress on methane abatement from the highest 5 40000 by 7 countries 80% £
emitting countries has not been forthcoming (see Table 2). —:n' ¥ 75% of methane emitted E
%‘; 30000 by 27 countries 60% .'g"
A sectoral breakdown per country shows that 25 national .5 Groupings of lower-emitting En
sectors emit half of all global methane emissions (Figure 6). 4 20000 countries, as per [EA ————  40% o\g
The coal sector in China emits the most methane at 5% of all qE, rL| g
global emissions. Emissions from agriculture in China and g 10000 20% 'E
India, as well as from oil and gas in the USA are equally sizeable, :.E E
accounting for 5% of global methane emissions each. Agriculture = 0 |||||||||||||||||||IIIIl|||||||||||mu................... ||| 0% O

in China, India, and Brazil accounts for 14% of global emissions.
Source: Climate Bonds Initiative calculations, data from IEA. Note: methane emissions (kT) indicated for 95 countries; all other
lower emitting countries grouped in ‘Other’ category, shown as the last bars of the distribution.

While a handful of key countries represents significant
technical abatement potential worldwide, the distribution Figure 5: Top fifteen emitters of methane (2021, Mt CH,)

of technical abatement potential globally is fragmented 60

requiring coordination efforts. Hence, achieving the 45%

abatement needed to safeguard climate objectives and maintain . Energy Agriculture Waste Other
the 1.5°C warming limit within reach requires action across 40

countries, and non-technical abatement measures such as
fossil fuel phase-out and dietary changes, as current technical
abatement potential across all sectors reaches around 40%.%

Country | Emissions | GMP Zero NDCs include methane? Fossil fuel | Methane in carbon Methane abatement
trend*! signatory routine phase-out | pricing scheme? measures in taxonomy?
flaring strategy?

no policy detail X X \/

policies detailed in energy, X ¥ no taxonomy
agriculture and waste®

CH, not specified specified**

Russia no policy detail

N/A x

policies detailed in EB Under development,  Under development, includes
energy, agriculture and CH, specified*® CH, in agriculture, industry,
waste sectors energy and waste activities

>€ > €>
X X X
L X KX
LS x KX

X
X £ Under development,  Under development, CH, not
X
X

Note: countries ranked based on levels of emissions (descending), emissions trend from 2023 UNFCCC reporting, on 1990 (US, Russia), 1994 (Brazil, China), and 2010 (India)
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Global technical abatement potential is dominated by

the energy sector at global level, with 16 national sectors
representing about half of the technical abatement potential
globally (see Figure 7). The highest abatement potential lies within
in the USA O&G sector, China coal sector, Russia O&G sector, Iran
0&G sector, and China waste sector. The high technical abatement
potential of 0&G emissions brings countries with O&G sector
dominance of methane emissions up the rankings in terms of
abatement potential (see also 3.1.1). Rapid methane abatement will
therefore require a global effort; however, full technical abatement
potential of just the 16 out of 300+ national sectors delivers half
the abatement required to safeguard the Paris Agreement.

In addition, there is a methane abatement policy gap

in key methane emitting countries (see Table 2). The gap
ranges from lack of clear methane abatement objectives to

the implementation of policy levers to regulate or incentivise
methane abatement. Only three of those countries are GMP
signatories. Finally, changes in the political situation in several
important countries makes significant efforts towards methane
abatement unlikely.

Figure 6: National sectors with the highest levels of

methane emissions (2021, Mt CH,)
United States - Oil and gas
Brazil - Agriculture
[ China - Landfills and waste
L Russia - Oil and gas
United States - Agriculture
Iran - Oil and gas
Pakistan - Agriculture
Turkmenistan - Oil and gas

India - Agriculture
China - Agriculture

Others

United States - Landfills and waste
India - Landfills and waste
Indonesia - Landfills and waste
Russia - Landfills and waste

Bangladesh - Agriculture —I
Indonesia - Coal

Algeria - Oil and gas
Canada - Oil and gas
Canada - Oil and gas
Argentina - Agriculture
China - Oil and gas

Russia - Coal

Venezuela - Oil and gas
Indonesia - Agriculture
Brazil - Landfills and waste

Source: Climate Bonds Initiative, data from IEA%

Figure 7: 16 national sectors with the highest technical abatement
potential, as a percentage of the 180 Mt CH, abatement required to
safeguard the Paris Agreement

United
States -
Oil and gas

Others

Iran - Oil and gas
China - Landfills
and waste

1y

Turkmenistan - Oil and gas

China - Agriculture

India - Agriculture

Brazil - Agriculture
Venezuela - Oil and gas
China - Oil and gas

T

Algeria - Oil and gas
Canada - Oil and gas
Russia - Coal

United States - Landfills and waste
India - Landfills and waste

abatement potential calculated using UNEP estimates of global average technical abatement potential for 2020 (leveraging IEA
analysis), see section 3.1.1.55%
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4.1. Policy lessons
from five archetypes to
accelerate abatement

Five national sector models can be identified as archetypes
with policy lessons applicable across the globe. Those five
national sectors account for a significant proportion of global
methane emissions, and act as archetypes; recommendations
for which can be extended to other national sectors that
exhibit similarities. The five archetypes are the coal sector in
China, the agricultural sector in India and in Brazil, the waste
sector in Indonesia, and the O&G sector for any O&G exporter.
0&G exporters are grouped here due to their strong sectoral
similarities and common political economy challenges in
methane abatement.

The five archetypes are from countries that do have significant
methane emissions in other sectors. For example, China has high
0&G, agriculture, and waste emissions, but this analysis takes its
coal sector as an archetype. The aim of this section is not to provide
comprehensive recommendations for each country and national
sector but to provide globally applicable policy recommendations
to accelerate peer learning on common challenges and the
diffusion of best practices. The recommendations listed for each
archetype can be adopted by peers around the world looking to
address their methane emissions.

Policy levers for methane abatement in the energy sector
present the greatest applicability across countries. This
results from the strong similarities and similar development
pathways shared by many fossil fuel producing countries. While
high fiscal and economic dependency on oil and gas revenues
also creates similar structural challenges in abatement, they
have common economic levers to incentivise investment in
abatement, which is particularly true for large O&G exporters,
hence their inclusion in this analysis.

Waste sector policy levers largely depend on the level

of development of the sector within each country, with
significant cross-country similarity at each level of
development. The sector exhibits strong similarities across
the world due to the need to ultimately reduce organic waste
production, at all stages of supply chains, and the common
abatement technologies available at waste disposal.

Policy levers for abatement in agriculture see the greatest
heterogeneity between countries due to the huge variability
of agricultural systems around the world. Variation is seen
between arable or pastoral farming dominance, livestock and
crop types, predominance of smallholders or large agribusiness,
and technology uptake, both between countries, and within the
same country. This is why two archetypes linked to agriculture
are included in the section below.

Certain policy recommendations are cross-sectoral. For
example, the monitoring of methane emissions, and development
of abatement pathways and targets are applicable to all sectors.
These cross-sectoral levers are also common to other climate
objectives and are widespread globally for CO,abatement. These
global levers are further discussed in section below.

Note that, as part of a broader project, country-specific
recommendations are provided in Climate Bonds’ regional reports.*°

4.1.1. Addressing high coal sector emissions: China

At the national level, China is one of the
few jurisdictions with a cross-sectoral
methane abatement plan, which includes
the coal sector; although the plan lacks
clarity of targets. The Methane Emissions
Control Action Plan identifies abatement
priorities in the energy, agriculture, and waste sectors and sets
specific targets such as utilisation of 6 billion cubic meters of
coal mine gas, 80% utilisation rate of animal waste, and 60%
utilisation of domestic waste by 2025.%* Subnational policies
also target explicit measures such as wastewater treatment and
methane control in O&G operations without specific targets.

China’s coal sector possesses the largest methane technical
abatement potential nationally, and the second largest
technical abatement potential worldwide (see Figure 7).
Sectoral policy for coal in China focuses on methane capture from
active mines. Requirements to capture and utilise or combust
coal gas with over 8% methane content were introduced in 2024,
effective April 2025. This represents a large step up from the
previous limit of 30% concentration, but impact and enforcement
of this policy cannot yet be assessed. Projects utilising low-
concentration (less than 8%) coal mine gas are eligible to issue
carbon credits to finance this higher-cost utilisation under the
Certified Voluntary Emission Reduction (CCER) programme,
thereby providing some financial incentive.® Voluntary emissions
trading is also a frequent abatement policy at the subnational
level in China. Stringent lifecycle analysis is needed to ensure CO,
emissions from gas combustion are taken into account. However,
the low financial volumes in the CCER programme means it

may not deliver the levels of financing required for significant
abatement in the sector.®®

Chinais the largest source of abandoned facility emissions
globally, which account for 10% of energy sector emissions
in China.* While included in abatement potential calculations
in this report, they represent a significant policy gap, particularly
as plateauing coal demand is likely to increase mine closures.
Without proper closure procedures, emissions from abandoned
mines may soar.

17
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Introducing sector-specific and economy-wide methane
abatement targets and pathways is a crucial step to
accelerate abatement efforts. It would drive action to meet
Methane Emissions Control Action Plan targets by state-owned
enterprises (SOEs), provide clarity to investors on the level of
abatement required, and enable evaluation and comparison

of abatement measures. Quantitative abatement targets can
inform robust policy development that mobilises finance at scale
towards abatement solutions. China’s energy sector methane
emissions are dominated by SOEs, which have recently driven a
strong renewables boom in China, following national renewable
energy targets.® This success can be mirrored with methane
abatement that sets clear abatement targets to safeguard
climate goals, enhance gas supply from existing production,

and address methane-related health concerns. There is also an
opportunity for SOEs to influence regional transition, providing
best practice examples, and requiring high abatement standards
when involved in overseas markets. Chinese coal producers

can leverage the experience of the China Oil and Gas Methane
Alliance, established in 2021.%¢

Across the Chinese energy sector, the coverage of emissions
standards can be extended from extraction to the whole
supply chain as well as include low-methane concentration
coal mines.®” The O&G emission standard currently allows
flaring if gas is ‘not feasible or difficult to recycle’, while the
coal emissions policy allows utilisation or combustion of
captured emissions, but this is not aligned with best practices.
Strengthening standards and emissions requirements to ban
all routine flaring and joining the Zero Routine Flaring Initiative
would send a clear signal of ambition on methane abatement.

Including unambiguous coal mine closure requirements
and procedures, including financing requirements, as part
of permitting laws would prevent further emissions from
non-operational mines. Currently, Chinese regulation only
requires landscape ‘recovery’ and does not address emissions
from closed mines.®® Extending the existing regulation to
methane emissions and pollutants would prevent the need
for public investment in managing methane emissions from
closed or abandoned mines. It would also improve public
health impacts. National development bank investment may
be required to address emissions from existing abandoned
facilities where solvent owners cannot be identified, i.e.,

for orphan wells and mines. The government could require
coal mine operators to set aside funds for decommissioning
throughout the asset’s life. Alberta in Canada sets an industry-
wide closure spend requirement which is then divided between
each O&G operator and also imposes an annual Orphan well
levy on O&G operators to offset closure costs of orphaned wells
and mines.**™ Germany provides incentives for abandoned
mine methane projects, providing a guaranteed fixed payback
tariff for 20 years for electricity produced from approved
abandoned mine methane projects.”™

This archetype provides important lessons for other coal-heavy regions which will face
similar issues with active and inactive coal mines.

Key policy levers include:

« For active mines, the enforcement of robust emissions standards across the production
chain is central, while there is also a need to evaluate whether certain facilities require
financial support to meet such standards, as China has looked to introduce.

» Abandoned and improperly (orphan) closed facilities will pose a major risk to coal
producing regions worldwide, particularly those with less fiscal space than China to
publicly finance abatement from orphan mines. The policies laid out above to ensure
energy companies finance closure measures, including abatement measures, are
crucial for abatement efforts and to reduce risk to public finances.

4.1.2. Enabling abatement in smallholder
agriculture: India

Agriculture accounts for 76% of methane
emissions in India and offers high abatement
potential with the possibility for India to
accelerate efforts to meet its climate targets.
However, the dominance of smallholders and

marginal farming with the high political risks
associated with agricultural policymaking are significant barriers
to methane abatement. While India is not unique in that respect,
it represents a more extreme case of similar challenges observed
in other countries. Indian agricultural emissions are dominated
by livestock and rice production, accounting for 54% and 14%

of emissions, respectively.™ Smallholder farms account for the
majority of livestock, and around 40% of grain farming.™

India does not have a standalone methane abatement target,
or sector-specific emissions reduction targets, in its NDC or
related policy frameworks, and while policy frameworks
exist, they are fragmented. Four different schemes promoting
biogas production from agricultural waste are directly tackling
issues of methane emissions: The Sustainable Alternative Towards
Affordable Transportation scheme aims to scale biogas production
from agricultural and municipal waste, as does the Waste to
Energy Programme under the National Bioenergy Programme
which supports development of facilities generating biogas from
urban, industrial, and agricultural waste. The Galvanising Organic
Bio-Agro Resources Dhan scheme and the New National Biogas
and Organic Manure Programme incentivise manure conversion
to biogas and organic manure. Sustainable rice-cultivation pilots
such as intensification and alternate wetting and drying are being
implemented across key paddy states. While these practices
reduce methane and conserve water, they can also increase the
generation of crop residues if not accompanied by strong residue-
management and circular-economy linkages, adding pressure

to already weak waste management systems. Sharable data
repositories on results obtained from these pilots could increase
subnational government and private sector collaboration.
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In addition, Indian agricultural subsidies are not conditioned
to methane abatement targets, which is hindering investment
in methane abatement practices. Existing agricultural subsidies,
such as the minimum support price, largely promote rice and
wheat production, thereby incentivising more ecologically
intensive crop production.”™

Agricultural policies in India must support both social
development and methane abatement to ensure political
acceptance and enable action by smallholder farms. Many
farms in India are purely subsistence farms and fail to produce
a surplus of food, strongly limiting food security and economic
opportunities. Methane abatement technologies such as biogas
production could help generate alternative revenue streams
and deliver rural development. Improvements in animal health
and productivity can reduce emissions and improve milk
yields and returns from livestock farming (see also section
4.1.3). Diversification of crop production can address methane
emissions, reduce import dependency, improve nutrition,

and reduce resource intensity of arable farming.” India faces
high import dependence for both pulses and edible oils, and
cultivation of these crops is more ecologically sustainable than
growing rice in many agricultural states.”

Addressing methane emissions in Indian agriculture requires
cross-farm collaboration. The livestock sector, characterised

by small-scale producers organised through networks of
cooperatives, provides the greatest opportunity for action.”™
Farmer producer organisations (FPOs) are rapidly scaling,
supported by central government schemes. This growing
network of FPOs serves as a critical channel for the delivery

of agricultural technologies, inputs, and aggregation services,
thereby enhancing the access of farmers to modern practices
and market linkages.™

Opportunities for methane abatement in rice cultivation sit
within the large farms (over 10 ha) that account for 10% of
arable land, and collectives. Regulations requiring methane
abatement practices in largescale rice cultivation will also
address water intensity of production and ensure these farms
do not impact water security in the area. However, this requires
broader policy alignment as the current policy framework,
with subsidies on electricity and purchase of solar pumps,
encourages increased use of groundwater. India has the largest
groundwater-dependent agricultural sector in the world.®

There is an opportunity to drive agricultural methane
abatement at the intermediary level in the food value chain.
Large agrifood processors and distributors such as PepsiCo,
Nestle, and ITC can be encouraged to invest in methane
abatement across their value chains through policies such as
scope 3 emissions reporting requirements and development

of transition pathways. However, any regulation will need to
ensure that they do not pass the cost of transition on to farmers.
Given the scale of social risks in this sector, investors will require
assurance that distributors are safeguarding just transition in
green investment strategies, clearly defined and detailed in a
comprehensive transition strategy, and in parallel in green bond
frameworks, to ensure farmers are not inversely impacted, and
that the distributor is shouldering its fair share of the burden.

Government procurement and the minimum support price
guidelines could be tilted to provide preferential pricing

for less methane-intensive crops. This should include both
methane abatement in rice production but also diversification to
lower emitting and less resource intensive crops such as pulses.
The government has included millet in the public distribution
scheme (PDS) Integrated Child Development Strategy (ICDS)
due to nutritional and low-water intensity benefits, thereby
providing an example of how this could be done for other
crops.®! While drought-prone states have integrated it as part of
their drought mitigation strategy, uptake is limited by cultural
food habits. Further policy action is required to promote
alternative crops and realise the important abatement potential
driven by behavioural change.

Intermediaries can also drive abatement by addressing the
current significant food waste which occurs post-harvest
and during processing. Annual post-harvest losses are around
67 million metric tonnes (MMT), valued at USD12.6bn/yr.82
Grain losses due to poor storage alone account for around

10% of value.® Regulations requiring improved temperature-
controlled storage or drying and preservation, and diversion of
organic waste to composting rather than dumping can reduce
methane emissions, prevent economic losses, and address
food scarcity issues.

This archetype provides important lessons for all countries aiming to address
agricultural methane emissions which also have smallholder farms and have
witnessed political economy challenges from agricultural policy changes.

Key policy levers include:

Ensuring agricultural policy addresses both social development as well
as methane abatement.

Organising smallholder farms among themselves and leveraging strength of cross-
farm collaboration to accelerate action.

Use of government procurement (e.g., with preferential pricing or selection criteria)
to incentivise alternative crops, which can be done both at national and
sub-national level.

Assessing how to leverage intermediaries in the food value chain to drive changes at

the farming level, while safeguarding just transition principles.

Addressing food waste resulting from farming activities.
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4.1.3. Tackling high-intensity livestock
emissions: Brazil

Agriculture accounts for 71% of Brazil’s
methane emissions, with livestock
farming accounting for 92% of the sector’s
emissions. There has been a recent gain

in efficiency in methane emissions per

unit of production in Brazil, with stable
methane emissions volumes despite a 10% cattle herd increase.
However, Brazilian beef still emits 60% more methane per
pound than U.S. beef.85% Hence, the total volume of emissions
from Brazilian agriculture remains high, with no clear path to
absolute reduction. Mitigating methane emissions in agriculture
will require both improving existing practices and adopting
innovative solutions.

Brazil has signed the GMP, but it has not developed a
comprehensive methane reduction plan. Brazil’s draft climate
plan includes action to mitigate methane as one of the 12
national objectives and includes methane reduction practices
such as manure management and livestock intensification
and as a priority for the agricultural sector. However, methane
specific targets have not been set, and the plan does not
anticipate a fall in non-CO, pollutants, emphasising the need
for rapid CO, abatement and afforestation to offset this.”

This results in a lack of ambitious signalling when it comes to
methane abatement objectives.

While the 2022 Zero Methane Programme targets urban

and agricultural waste, it does not include agricultural
emissions.® The programme makes use of the production

of biogas and biomethane but results so far do not appear
conducive to achieving Brazil’s reduction commitment with

no data found reporting progress in its implementation, which
suggests that its guidelines may have been incorporated into
other macro initiatives related to climate change after 2023, with
the change of government.®

The high emissions intensity of Brazilian beef means the
sector can significantly benefit from implementation of
existing technology to reduce emissions. Indeed, it will likely
have a higher abatement potential than the global agricultural
technical abatement potential, which is estimated at around
20% of emissions, and would suggest a 2.77 Mt/yr emissions
drop for Brazil. However, research by the Brazilian Agricultural
Research Corporation (Embrapa) suggests more productive
cattle in Brazil produce 42% less methane per kilo of meat,
implying stronger technical abatement potential for the sector,
even before herd sizes are considered.*® Abatement through
such productivity gains must be evaluated fully, including

the biodiversity, health, and animal welfare impacts of such
intensification. Embrapa has developed technical guidelines
for producers to produce certified low-carbon beef which cover
soil management, pasture, and animal management, but does
not set an emissions threshold, making it difficult to compare
certified low-carbon beef against other methane abatement
measures and required abatement levels.*

This archetype provides important lessons for other regions with high methane
emissions from livestock-dominated agriculture and agricultural sectors dominated by
large agribusiness with some degree of vertical integration.

Key policy levers include:

Policies encouraging productivity gains together with diversification are relevant
to low-efficiency and high methane-intensity beef production, as often seen in
emerging markets.

For countries with high meat consumption, consumer behaviour policies will be a
critical lever.

Large agribusiness can finance its own transition; hence corporate transition policies
are central to methane abatement and taxonomies can support alignment.

Consumer behaviour policies are a vital lever to address high meat consumption,
thereby reducing demand for methane-intensive food.

Reducing the herd and diversification, essential to reducing
absolute methane emissions, should be assessed alongside
technological and productivity measures for methane
abatement, and can safeguard rural livelihoods.*2 National
and export demand is unlikely to slow in the near-term, with
global demand for beef and dairy forecast to rise until 2034
under a BAU scenario, particularly in lower-middle-income
countries.” At the same time, volatile demand, shifting investor
sentiment, and emerging regulation are converging to make
the traditional cattle model increasingly precarious, with low-
efficiency farms facing the strong likelihood of financial losses by
2050. Policy intervention can deliver herd reductions to reduce
emissions and safeguard the sector from financial losses.*
Diversification into non-ruminant meat provides a growth
opportunity for Brazilian farmers, as demand for poultry and
pork is expected to rise (22% in Brazil and 51% globally by 2050
under BAU) and these livestock have lower production costs
per kg in Brazil.*® Brazil is well-positioned to scale these sectors,
benefiting from established export infrastructure, consumer
trust, and rising demand in middle-income markets.*

The draft Brazilian taxonomy includes methane abatement
practices in livestock. Embedding the taxonomy in wider
policy can help drive investment towards methane
abatement. Historically, public financial support to the
agricultural sector has not targeted emissions. The Eco Invest
blended finance programme directed 12% of its first auction
towards the agriculture sector, while the second auction was
totally directed to degraded pasture recovery.”” The programme
could fund methane abatement practices, but there is no direct
intention to promote such practices.”® Brazil’s ABC+ plan (low-
carbon agriculture) provides loans and technical assistance to
help beef producers restore degraded pastures, to accelerate
weight gain for beef exports to China, with methane reduction as
a collateral benefit.®
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Brazil’s agricultural sector is dominated by globally large
players with greater capacity to invest in and drive the
transition, and policy should reflect this. A third of cattle is
raised on farms larger than 1000ha, and the meat is distributed
by some of the largest agricultural companies in the world. While
40% of cattle are reared on farms of less than 200ha, 33% are
reared on farms of over 1000ha, which will have significantly
greater capacity for transition and diversification investments
than smallholders. JBS is Brazil’s largest meatpacker and the
second largest methane emitting company globally, emitting
more methane per year than Canada (see Appendix 2), but

lacks production chain emissions targets. To reduce methane
intensity, large corporates can be required to meet a clear
methane reduction pathway, encouraging them to invest in

feed additives, integrated crop, livestock and forest systems
(ILPF), pasture restoration, high energy compound feeds, more
productive cattle breeds, and manure management. Given the
abatement potential of herd reduction and diversification, these
measures should be included in evaluation.

Conditions should be discussed for changing consumer
behaviour that point to a reduction in demand for livestock
products. Brazil does not currently have consumer policies

that aim to address diet or beef consumption. Consumption
nationally is expected to decline by 2% by 2031 while below

2°C climate scenarios require a 9-15% decline in domestic beef
demand by 2030, and 38-52% by 2050 compared to 2020.10:10
Consumption changes from import countries may also impact
demand for Brazilian beef (see also section 6.4.5 below). Policies
aiming to drive dietary changes to reduce emissions would need
to primarily address health impacts to prevent any unintended
impacts on health and nutrition. Addressing domestic beef
consumption can also deliver public health benefits, given that
Brazil is the third largest consumer of beef per capita globally
and is experiencing rising obesity levels. Addressing food waste
could be a near-term approach to reducing demand for livestock
products which would therefore address methane emissions
(see also section 4.1.4).

4.1.4. Embedding methane abatement in waste
management: Indonesia

The waste sector contributes 56% of
Indonesia’s methane emissions and offers
the country’s largest sectoral abatement
potential. The waste sector is dominated

by organic domestic waste, with food waste
accounting for 40% of waste production.®®
Waste management is described by Indonesia as one of the five
main areas to meet its NDC targets.'** However, lack of monitoring
of emissions means there is uncertainty around the extent of
waste sector emissions, and knowledge gaps on main emissions
sources undermine accountability in addressing them.

Indonesia is a GMP signatory and has included methane
abatement in its NDC however without methane-specific
targets. The NDC targets reductions in the energy, agriculture,
and waste sectors.!® Abatement progress has also been uneven,
with slow regulatory development and financing gaps limiting
large-scale implementation. Waste management is financed

by yearly regional government budgets, and companies and
households are not charged for producing waste. Existing
investment has mostly been targeted at waste transportation.

Government policy does link action to address waste to carbon
emissions, such as through the Zero Waste Zero Emission 2050
operational plan, with limited uptake and promotion of measures
that are not aligned with climate objectives. This outlines measures
to prohibit development of landfill sites by 2030, eliminate

open waste burning by 2031, and reach zero waste by 2040.1%
However, previous policies regarding municipal solid waste (MSW)
management and recycling have had minimal impact, for example,
less than 2% of waste is treated by waste banks, and open dumping
is still the main method of disposal.’” In addition, the Zero Waste
Zero Emission 2050 operational plan includes waste incineration
in the form of refuse derived fuel (RDF) and solid recovered fuel
(SRF).2%¢ While this may present a possible revenue stream for
waste management and appear to incentivise improved practices,
the release of CO, and other pollutants from incineration means
itis incompatible with climate targets (see Box 2).
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Figure 8: Waste hierarchy ranking waste-management
options according to environmental impact, with examples for
methane abatement

Prevention e Minimising food waste

» CH+monitoring and reporting
 Organic waste diversion

Recyclin
e o CH4 capture and treatment

Recovery

Disposal » CH4monitoring and reporting

« Landfill design and operation

» Dumpsite rehabilitation

Source: Climate Bonds Initiative, after RMI**2
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Waste management methods can follow the waste

hierarchy to ensure minimal environmental impact of waste
management.'® This will help tilt national waste planning away
from waste incineration towards lower impact measures.

There is a need for government enforcement of waste
management targets and practices. For example, regulating
recycling plants to ensure oversight over recycling rates and

the introduction of penalties for waste dumping can ensure
agricultural distributors and food companies address food-waste,
both in their supply chains and through measures to minimise
household level waste such as through packaging improvements.

Clear waste management planning and decentralised
management is key to minimising costs. Transport costs
become prohibitively high beyond 50-100km in developing
countries.!'? To unlock greater investment for waste
management, the government could introduce waste levies
for corporates. Korea introduced a volume-based waste fee in
1995, although at the consumer level rather than corporate.!!
In addition, international institutions such as World Bank,
USAID, and KFW have supported waste management projects
in Indonesia. Aligning management targets with international
standards, and moving away from harmful practices such

as incineration, can enable greater access to international
development finance.
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This archetype provides actionable recommendations for other emerging markets
with underdeveloped waste management systems but also countries with waste
management systems currently highly reliant on landfills.

Key policy levers include:

» Monitoring of waste sector emissions is essential to bring understanding of

abatement needs and enable enforcement of waste management regulations.

» Waste methane targets are crucial to align policies. While Indonesia does include
waste management in its NDC, 30% of countries do not include reduction of methane
from solid waste in their NDCs.*?

« Sectoral policies for methane abatement in the waste sector need to consider the
opportunities and co-benefits that waste methane abatement can bring, including on health
for example (see also Box 3), in order to incentivise change and anchor best practices.

4.1.5. Addressing methane emissions from oil
and gas extraction: 0&G exporters

The list of countries with the world’s
largest technical abatement potential is
dominated by oil and gas exporters given
the high potential for technical abatement
in that sector compared to other sectors
(see 3.1.1). Many of these countries could cut
well over 50% of methane emissions without any decrease in oil
and gas production, although production decline is necessary to
achieve overall climate objectives. O&G exporting countries hold
huge methane technical abatement potential, but also crucial
fiscal and economic dependencies on the revenues from oil and
gas activities. This creates important political economy barriers
to change. Unsurprisingly, the current policy landscape across
most top exporting countries does not currently lend itself to
climate action. This is why, as for wider fossil fuel phase-out,
buyers are crucial to driving abatement. The role of importers is
more fully explored in section below.

Addressing flaring, which represents a health hazard and
wasted fossil gas resources alongside climate impact, could
nonetheless be an attractive measure for large 0&G producing
nations. In regions with significant populations near flares, such
as in the USA where in four states 18 million people live within

2 km of an oil and gas well and 0.5 million people live within 5
km of an active flare, communities may take action to prevent
health impacts.’* Banning non-emergency flaring and venting
of methane during oil and gas production is the most impactful
and cost-effective methane abatement measure globally.*¢

With importers already introducing methane abatement
policies that will impact 0&G suppliers, large producing
nations will need to assess and pre-empt such measures and
their likely impact on exports. The development of carbon
border adjustment mechanisms (CBAM) globally will see carbon
pricing applied to imports in order to ensure level playing

fields with domestic producers. These could also be applied to
methane emissions from O&G imports.
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Methane’s contribution to formation of ground-level ozone is
estimated to result in 690,000 premature deaths per year.**’
Growing understanding of methane as a health hazard increases
the risk of large-scale civil society opposition to unabated

0&G operations. In addition, hospitalisations and productivity
losses to this health hazard represent a cost to government,
particularly among the highest-emitters. These countries may
be required to address methane as a health concern. Canadian
regulation addressing upstream O&G operations included

an assessment of health impacts developed in consultation

with Health Canada, estimating a CAD12.4bn net benefit from
avoided health and climate damages.!*®

Lack of monitoring and reporting of methane emissions leads
to uncertainty over abatement potential in these countries
and reduces accountability of major emitters. The regions with
highest O&G emissions: North America, Middle East, and Central
Asia, have some of the lowest memberships of the OGMP 2.0
reporting initiative (see Appendix 1). Even where companies do
report, there is often significant underestimation, due to use of
estimates or a lack of continuous leak detection technology.**®

Regulation setting LDAR requirements for producers and
supply chain actors is essential to ensure timely action
from O&G actors. To date, even profitable methane abatement
technologies have not seen significant uptake by private
actors, and so additional action is required to encourage or
enforce uptake.

International investment in domestic 0&G companies
could also drive abatement, if fugitive methane reduction
and flaring control are incorporated into due diligence
processes. Increasing efforts in countries like India to attract
FDIinto O&G could help drive methane abatement through
stronger investor emissions reduction requirements. If India
succeeds in attracting such capital, it could encourage the
development of LDAR and improved measurement and
monitoring systems. However, this will depend on the terms
of investment contracts and the degree of alignment between
regulatory frameworks and investor expectations.

Increasing awareness of supply chain methane emissions
will likely lead to widespread LDAR and methane reporting
requirements from importers. Pre-empting such measures and
implementing LDAR and monitoring improvements in ongoing
infrastructure maintenance and development can avoid sudden
demand changes in short-term and spot markets. These are
particularly relevant in the LNG market. Evaluating such risks
alongside the cost-effectiveness of methane abatement in O&G
can make a clearer business case for such investments (see also
section 3.1.1.)*°

Importantly, phase-out of fossil fuel operations is necessary
to achieve climate goals and to avoid losses in the face of
expected declining demand, even if it may complicate the
case for methane abatement. However, in the context of
broader climate objectives, willingness to demonstrate rapid
and effective methane abatement efforts can demonstrate
commitment to transition, while a viable pathway is established
to transition away from O&G operations.

Figure 9: 30 countries with the highest proportion of national
methane emissions that can be abated with current technology
(across agriculture, oil and gas, coal, and waste)

% of Technical Abatement Potential from total methane emissions

0% 20% 40% 60% 80%

Qatar

Equatorial Guinea
Libya
Turkmenistan
Oman

Iraq

United Arab Emirates
Kuwait

Brunei

Algeria

Iran

Trinidad and Tobago
Saudi Arabia
Gabon
Venezuela

Congo

Bahrain

Syria

Russia

Guyana

Malaysia

Canada
Kazakhstan
United States
Azerbaijan
Ecuador

Angola

Egypt

Uzbekistan
Ukraine

Source: Climate Bonds Initiative

These recommendations may be focused on major oil and gas producers but are
relevant to all countries with any level of oil and gas extraction.

Key policy levers include:
The recommendation on regulation to ensure uptake of abatement technologies by O&G

actors applies to all countries, particularly in circumstances where abatement may present
a net cost to the operator such as in oil fields without gas collection infrastructure.

Pre-empting international carbon pricing and standards will be an important
consideration for net exporters of O&G products, particularly LNG exporters due to
greater exposure to spot markets.

Health considerations will be most relevant to countries with high population
density in vicinity of O&G infrastructure.

Policy efforts on methane abatement must take fossil fuel phase-out into
consideration to avoid unintended effect.
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5. Driving methane abatement at the

corporate level

There are a number of large companies with methane
emissions levels comparable with those of entire countries.
In total, the top 30 highest emitting companies account for
17% of global emissions, 61 Mt CH,/yr, more than China’s

total methane emissions (see Appendix 2).122 While these 30
companies are predominantly fossil fuel companies, agrifood
companies are also significant emitters, with JBS, a Brazilian
multinational food company, the second highest emitting
company globally.

With the right policies, such companies can play a significant
role in methane abatement at the global level. They are

also well placed to deliver on methane abatement as while

it requires immediate action, it may not require structural
changes, revamping of business models, or impact profitability
of operations in the vast majority of cases. In comparison, fossil
fuel phase-out, which is required in the medium term, does
imply whole-system change, including from off-takers, with
major changes to business models. Large emitting companies
will need to address methane emissions in within the next few
years, as part of a 1.5°C-aligned transition pathway.

Figure 10: Proportion of methane emissions
from top 30 highest emitting companies by

ownership structure

Privately-owned 2%

Publicly-listed
company

15%

17% of global
annual emissions
(61 Mt CH,/yr)

Source: Climate Bonds Initiative

International oil companies and publicly listed agrifood
companies make up 30% of the highest methane emitting
companies (see Figure 10), which are companies that are owned
by and accountable to their shareholders. In contrast, national
oil companies (NOCs) and SOEs are owned by government and
accountable to the government only.

5.1. Encouraging methane
abatement investment by large
energy and agrifood companies

Publicly-listed firms present multiple points of intervention
to drive abatement; from shareholders and bondholders,
customers, to regulators where their shares or bonds are
listed or issued. Developing disclosure and transition plan
requirements for listed companies can incentivise methane
abatement in the companies that list on international financial
markets, enabling, for example, Japanese, European, and UK
policymakers to drive abatement of large international emitters
through their financial systems. For example, the EU Corporate
Sustainability Reporting Directive (CSRD) and UK Sustainability
Disclosure Requirements (SDR) call for standardised reporting
of operational methane emissions and detailed timelines

and mitigation plans on abatement targets, if the company

has publicly set an emissions reduction target.*? Similarly,
embedding methane abatement in green bond standards,
specifying abatement technologies in transition pathways, and
recognising their contribution to transition are all central to
encouraging and incentivising companies to invest. If corporates
can secure preferential rates for such investments, ensure
greater demand certainty for green bonds, this could improve
the investment case for methane abatement.

However, NOCs and SOEs account for the majority of the
highest methane-emitting companies. NOCs and SOEs
similarly tap the debt market to finance activities and can
experience difficulties in accessing international financial
markets and securing capital at similar pricing to 0Cs, so green
capital market access can provide incentives to these companies
to invest in abatement (see Box 4). However, beyond this,
transition of these companies, including methane abatement
efforts, will be determined by a different set of incentives much
more dependent on national policy.



Fast Track to Net Zero: Global Priorities for Methane Abatement Climate Bonds Initiative

Recognising the importance of methane
abatement to safeguard 1.5°C, and the vital
role of the energy sector in delivering a
significant level of abatement needs, the
Methane Finance Working Group developed
this guidance to enable O&G companies and
financial institutions to deploy capital toward
emission reduction strategies across 0&G
company operations.

Policymakers can encourage uptake of this
guidance and drive private investment in
credible net methane emissions reduction.
Firstly, by ensuring taxonomy alignment with
the guiding principles set out in the guidance.
These principles require projects to deliver
substantial, permanent, and measurable
emissions reductions and minimise carbon
lock-in risks. The guidance also provides

a list of potential abatement technologies,
assessing their lock-in risk, permanence,

and completeness.

National energy strategies can align with the
guidance, drawing on the guiding principles
and list of technologies to encourage near-term
rapid methane abatement, although they will
need to draw on other sources such as the IEA
Net Zero Emissions scenario to develop long-
term decarbonisation strategies for the sector.
The guidance does focuses on scope 1 and 2

emissions but does not cover scope 3 emissions,
i.e., those resulting from combustion of 0&G
products, as this requires extensive demand-side
measures which will likely be outside of the direct
control of corporates. Incorporation into national
energy strategies will require development of
longer-term phase-out pathways and measures
that address supply and demand for O&G.

The guidance is particularly applicable to

NOCs which can face challenges in accessing
capital markets for emission mitigation, which
international oil companies do not, and lack
incentive to do so. Only 9 out of 17 NOCs have

any form of methane abatement target, and of
these, only 4 have an intensity target.!* Capital
market financing is crucial to NOC methane
abatement given increasingly limited public
finance availability for capex and limited use of
equity financing by NOCs.*® The guidance can
inform development of credible use of proceeds or
sustainability-linked bond frameworks by the NOC,
or inclusion of abatement projects in sovereign
bond frameworks. Bahrain’s state-owned

Bapco Energies established a transition finance
framework for bonds and sukuk with interest rates
tied to emissions targets including a 30% absolute
reduction in scope 1 and 2 emissions by 2035, a
30% reduction in scope 3 by 2035, and net-zero
scope 3 emissions by 2060.'%¢ It raised USD2.2
billion in 2023.
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Smaller NOCs may struggle to justify methane
abatement expenditures in the face of other
public investment demands or the need to
meet increasing 0&G demand, particularly if
the country has not targeted methane in its NDC
(see 6.1.1). For example, The Ghana National
Petroleum Corporation committed in 2024 to
eliminating flaring on one of its two fields by

2025, however investment is focused on meeting

demand through increased production, LNG
imports, and transportation and combustion
infrastructure.?"12® Labelled bond issuance may
enable access to international capital markets,
and preferential financing for abatement.
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6. Initiatives to drive progress at the global level

Methane abatement will require action across many
different countries. Global action can drive further progress
in a volatile and fragmented world.

6.1. Prioritising methane in
multilateral policy discussions

Methane has attracted increased attention in multilateral
climate discussions since the COP26 GMP announcement
and more can be done to increase the number of countries
with methane abatement targets. The pledge includes the
most encompassing and ambitious voluntary commitments
on methane abatement, aiming for a collective reduction in
emissions by 30% from 2020 levels by 2030. The pledge was
catalysed by the COP process and has been closely aligned with
UNFCCC goals. It underscores the importance of collaborative
action and positions methane mitigation as a critical tool

for achieving the 1.5°C target set by the Paris Agreement.

For some countries, the GMP represents the first significant
policy commitment on methane, either at the domestic or
international level.

Bringing methane up the global agenda, on
par with carbon dioxide, will help to begin to
channel finance to abatement.

Specific methane abatement targets in NDCs would
represent a binding commitment and a step up in ambition
from current voluntary pledges. Legislated climate targets
make clear that the government is ready to be held liable for
meeting the targets and reducing the likelihood of targets
being dropped by new administrations. Climate targets and
commitments made in official submissions to multilateral
processes such as the UNFCCC or enshrined as laws provide
greater investor confidence than those made solely as a public
statement. Such targets will also provide governments with the
mandate to develop regulatory frameworks to address corporate
methane emissions.

Figure 11: Evolution of methane discussions at COP in recent years

COP30 and

Launch of the Global Methane Pledge (GMP): Methane
emerged as a focal point with the launch of GMP as well as
commitments to ramp up monitoring and reduction efforts.

Building on Glasgow, COP27 secured enhanced commitments
to methane reductions in agriculture and fossil fuel
operations. Parties were encouraged to include methane-
specific actions in their NDCs.

1st Global Stocktake: Parties recognised the need to substantially
reduce methane emissions, in particular by 2030. Discussions
emphasised scaling up financial support for methane
abatement projects and enhancing international cooperation
for methane mitigation technologies, particularly in energy
systems. Lowering Organic Waste Methane Initiative launched.

65 countries signed the COP29 Declaration on Reducing
Methane from Organic Waste.

Methane abatement is expected to receive increased attention
in climate negotiations. Enhanced commitments, robust
monitoring standards, and the integration of methane-
specific strategies into long-term climate plans will be pivotal
for achieving global climate goal.
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Beyond the pledge, multilateral discussions can drive the
elaboration and consideration of methane-focused policies,
currently absent and crucial for rapid abatement. General
decarbonisation policy often does not result in significant
methane abatement, due to lack of coverage of highest-
emitting activities. In the energy sector, decarbonisation policy
does not incentivise the specific measures required to reduce
methane emissions. Policies tend to be dominated by clean
energy incentives, efforts to secure clean energy technology
supply chains, and energy efficiency requirements which

do not incentivise methane abatement.'? Efforts to address
emissions from fossil fuel combustion often focus on CCS at
point of combustion, rather than supply chain emissions, or
take the form of long-term phase-out deadlines, without interim
measures to address methane emissions; although as outlined in
this paper, methane policies are now being implemented. Some
countries have translated the pledge into domestic policies

that contribute to global methane reduction efforts although
much more needs to be done. Examples include the EU Methane
Regulation, or the United States Environmental Protection
Agency’s 2024 methane rules for the O&G sector, although the
charge for methane emissions has since been blocked.*®43
Building on the pledge, multilateral discussions should focus on
supporting the design and implementation of methane-focused
policies in the very short term.

6.1.1. Setting expectations for disaggregated
emissions targets, with specific methane and
CO, targets

While 95% of NDCs include methane in overall mitigation
targets as part of broad GHG targets, only 20% assess
abatement potential at any level and only 19% include fossil
fuel sector abatement measures.'*? Waste sector measures are
included by 51% and 36% of NDCs specify agricultural sector
measures. This is despite clear guidance set out in the Katowice
Climate Package to set a single quantified methane target

and set out specific abatement measures in the three relevant
sectors. While emissions targets may often encompass methane,
as they set a GHG-wide target, they do not specify a target for
methane, despite its very different global warming impact and
lifetime to carbon dioxide. Abatement curves for methane show
different trajectories to CO,, with more rapid emissions decline
for energy sector CH,than CO, in the IEA NZE (see Figure 12).1%2

In NDCs, both methane-specific and sector-specific targets
are necessary to reflect the heterogeneity of sectoral
contributions and will help methane action cascade down
into policymaking. Importantly, setting expectations for
specific methane targets in NDCs should also reflect the different
timelines of abatement and impact of methane emissions. It
should recognise methane’s potential to affect near-term climate
change and set ambition to achieve the 45% reduction required
by 2030 to keep the 1.5°C warming limit within reach.t3* Sector-
specific targets are also essential to enable sectoral policy. For
example, Denmark’s development of an agricultural emissions
target has led to development of an ambitious Green Tripartite
Agreement, consisting of a livestock emissions tax, incentives

to reduce nitrogen pollution, and a Green Area Fund for nature
restoration, to meet this target.’*> Development of UNFCCC-
endorsed guidelines for methane-specific targets in NDCs will
help facilitate development of ambitious national targets.

Figure 12: Global CH,and CO, emissions trajectories to meet 1.5°C
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UNFCCC and COP presidencies can drive methane up NDC
priorities, as they have already successfully done through the
Global Stocktake’s call for accelerated methane abatement
by 2030. Methane-focused analysis in the Global Stocktake and
discussions in annual COP negotiations are key to accelerate
efforts. The call for accelerated methane abatement has been
directly heeded in updated NDCs, NDCs 3.0, demonstrating

the importance of this approach. NDCs 3.0, are currently

being developed or have been released by Parties to the Paris
Agreement. Certain major emitters such as Nigeria, Pakistan,
Australia, and Canada have set out methane targets and policies
in their updated NDCs. Australia and Canada directly responded
to the Global Stocktake call in their updated NDCs, setting out
existing methane abatement policies and targets.***” However,
while the outcome of the first Global Stocktake called for Parties
to accelerate the reduction of methane emissions by 2030, it did
not assess coverage of methane emissions, or call for Parties to set
specific methane targets.'*®

Specific methane abatement targets in NDCs would represent
a binding commitment and a step up in ambition from current
voluntary pledges. Legislated climate targets make clear that
the government is ready to be held liable for meeting the targets
and reducing the likelihood of targets being dropped by new
administrations. Climate targets and commitments made in
official submissions to multilateral processes such as the UNFCCC,
or enshrined as laws, provide greater investor confidence than
those made solely as a public statement. Such targets will also
provide governments with the mandate to develop regulatory
frameworks to address corporate methane emissions.
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6.1.2. Addressing the global methane
monitoring gap

Satellite monitoring of methane emissions can boost
methane monitoring and support accountability globally.
There is currently a lack of comprehensive monitoring, which
brings uncertainty to methane abatement targets and policies.
Satellite monitoring provides important understanding of the
level of methane emissions, key sources, and its atmospheric
impact. It can also overcome national reporting discrepancies
and provide independent data. However, there is a lack

of comprehensive monitoring, which brings uncertainty

to methane abatement targets and policies. Improving
measurement of waste sector emissions in particular would
increase understanding and accountability. This may require
deployment of additional monitoring equipment, for example
MethaneSAT was able to detect much smaller methane
sources than many other satellites, and had the potential to
detect livestock emissions.'* Satellite reporting also reveals
discrepancies between reported and observed emissions and
so can improve accountability and increase awareness of the
need to enforce measurement and reporting requirements. For
example, UNEP’s International Methane Emissions Observatory
uses MARS data to evaluate emissions reporting and has found
company reporting to be significantly lower than atmospheric
measurements.*

Multilateral fora such as the G20 can look to address
methane monitoring gaps, improving coverage and
granularity, by leveraging existing satellite systems and
cooperation. This can build on existing collaborations such as
the United Nations Environment Programme (UNEP) Methane
Alert and Response System (MARS). MARS draws data from

14 satellites including from the European State Agency and
EUMETSAT, US NASA/USGS and NOAA, German Aerospace
Centre, Italian Space Agency, and independent satellites from
Carbonmapper and the now-lost MethaneSAT.** This is focused
primarily on point-source identification of O&G sector emissions.
Expanding MARS to also cover coal and landfill emissions,

as covered by EU Copernicus monitoring, would strengthen
usability of the data.*?

Satellite monitoring will help, but more ground-level
monitoring is needed in parallel and this should be
prioritised in multilateral policy discussions. Awareness of the
limitations of satellite reporting and its inability to fully replace
ground-level monitoring is needed. Satellites often can only
detect large concentrated plumes and will be hindered by cloud
and other meteorological conditions. Many satellites cannot
detect livestock emissions, and it can be difficult to disaggregate
multiple sources in close vicinity, such as where farms are close
to fossil fuel facilities.!*

6.1.3. Including phase-out and
behavioural change in the international
methane abatement discussion

Expanding multilateral methane abatement discussions
beyond technological abatement opportunities to include
behavioural and phase-out methods is key to reach climate
objectives (see Table 1). It will unlock greater abatement
potential, enable application of the most cost-efficient
abatement measures, and deliver results on CO, emissions

and other environmental goals. In the agricultural sector, for
example, behavioural change triples abatement potential.** In
the energy sector, phase-out of fossil fuels is required to meet
CO, emissions reductions and must be included in transition
planning immediately to avoid stranded asset risks in the
medium and long term.

In addition, fossil fuel phase-out will hugely accelerate
methane abatement and may in some cases be more cost
effective than technological measures. The UK has seen one
of the most rapid national methane abatement trajectories,
with an 84% decline in the energy sector 1990-2020 largely
driven by closure of the coal industry, alongside measures to
reduce leakage, and venting and flaring in O&G extraction.*
While phase-out will mostly occur on a longer timescale than
technological abatement methods, it may be more cost-efficient
than investing in abatement technologies for infrastructure
that is already near end of life and hence must be part of the
considerations when assessing investment options.

Behavioural change in the waste sector is critical especially
as technological solutions may not be aligned with climate
objectives. There is need for greater emphasis on efforts

to avoid waste being generated in the first place as reliance

on technical solutions may endanger environmental goals,
given the weight put on waste-to-energy projects in many
waste management plans, particularly in EM. Behavioural and
supply chain changes to limit the amounts of waste produced
lowers cost and minimises environmental impacts of waste
management.

GMP signatories and champions can advocate for and
promote behavioural change in global fora while providing
best practice examples through domestic implementation.
Such efforts can also be highlighted in GMP communications to
provide exemplar case studies.
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6.1.4. Streamlining international methane
initiatives through the most relevant
international body

Several international initiatives have been launched to
address methane emissions, recognising their significant
impact on climate change. These initiatives are crucial to
driving global methane ambition although they vary in terms
of coverage and implementation (see Appendix 1). However,
the multitude of methane initiatives and pledges can lead to
fragmented abatement efforts and inefficiencies in action.
Certain pledges also have overlapping but inconsistent
objectives or incomplete coverage. For example:

« Signatories to the GMP commit to a collective reduction in
emissions by 30% from 2020 levels by 2030. Notably, it has
garnered commitments from both major consumers like the
European Union, Japan, Korea, and major producers such as
the USA, Brazil, and Saudi Arabia. However, three-quarters of
the highest emitters have not yet joined; China, India and the
Russian Federation (see Figure 5).

» The Oil and Gas Decarbonisation Charter sets a net-zero
upstream emissions target but the Zero Routine Flaring
Initiative does not set a target which introduces ambiguity on
objectives, approaches, and best practices.

o The G20 Energy Transitions Working Group has encouraged
policies to eliminate routine flaring and enhance LDAR
systems in the O&G sector. However, the G20 agreements are
non-binding and depend on the political will of individual
member states to implement recommendations. Moreover,
agriculture and waste sectors remain underemphasised in G20
methane discussions.

The UNFCCC, or another relevant body, could help streamline
abatement pledges, support greater coordination and
action. Developing a global coordination framework under

the UNFCCC, or another relevant body, to bring together

the multiple voluntary methane pledges could align goals,
streamline efforts, and eliminate duplication. GMP signatories,
as the most widespread pledge, could look to incorporate and
coordinate other voluntary commitments. As, many voluntary
commitments have yet to result in tangible action (see
Appendix 1), evolving pledges into international agreements
supported by binding domestic frameworks would help provide
a legal mandate for methane abatement, further enabling
accountability, and ensuring consistent national action. Such
streamlining efforts could also build on existing initiatives, for
example, by engaging with countries that are not yet signatories
of the GMP, to encourage joining the pledge where feasible.
Where greater convergence towards single initiatives is not
feasible, due for example to the current geopolitical context, a
coordination body could support coordination across different
initiatives to minimise overlap and inconsistencies.

Figure 13: Distribution of technical methane abatement potential
per country as a percentage of total technical abatement potential
and shares of global technical abatement potential of G7 and G20
countries, respectively

Source: data from IEA, calculations by Climate Bonds Initiatives. Note: abatement potential calculated using UNEP estimates of
global average technical abatement potential for 2020 (leveraging IEA analysis), see section 3.1.1.16%1%¢

Accounting for 61% of global technical abatement potential,
the G20 is ideally placed to drive effective and rapid methane
abatement. G20 countries are the group of countries with by far
the largest technical abatement potential globally. As a starting
point, the G20 can encourage all members to become signatories
of the GMP. It could also create methane-specific working groups
to identify common challenges, possibilities for cooperation and
cross-learning, as well as manage the international aspects of
global methane abatement efforts. In addition, the G20 can be
instrumental in widening global methane discussions to cover
all high-emission sectors, beyond energy, to drive sufficient
action, as many G20 nations have very high emissions outside of
the energy sector.
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6.2. Leveraging international
development finance

DFIs provide over 50% of public investment in methane
abatement worldwide (2021/22) however most of them

do not explicitly address methane in their climate change
strategies.!* These organisations finance methane abatement
efforts across the energy, agriculture, and waste sectors. As
methane abatement delivers significant health co-benefits, it

is well suited to DFI priorities given their dual focus on social
and environmental goals (see Box 3). DFIs can provide targeted
financing in the highest-emitting sectors in their areas of
operation. For example, the IADB’s Too Good to Waste Initiative
prioritises methane abatement action in borrowing member
countries with higher solid waste sector emissions.'*” Methane is
often not addressed explicitly in DFI climate change strategies.
No multilateral development bank (MDB) has set operation-wide
methane targets, although certain sector strategies do highlight
methane abatement, such as EBRD’s energy sector strategy.'*
This means that while methane initiatives are often aligned with
overall strategy, there may not be the same impetus to invest in
or target methane abatement.

Development of methane abatement targets, and inclusion
of methane abatement potential as project selection criteria
can help drive investment to methane abatement more
strategically. There is a risk that the current model of DFIs and
MDBs addressing methane on a project-by-project or initiative
level will result in a fragmentation of efforts, limiting their ability
to mobilise private capital at scale or in the worst-case scenario,
potentially with adverse or conflicting impacts. The World Bank’s
Triple Win blueprint for methane reduction provides an example
of how DFIs can embed methane abatement across activities. It
aims to support global methane abatement by mainstreaming
methane considerations in its analytics, country engagement,
and in lending portfolios. This blueprint specifically targets
methane abatement in the agriculture and waste sectors, which
are likely to require greater concessional and public financing
than the energy sector, as discussed above.*** At COP28, World
Bank Group (WBG) committed to new national programmes
aiming to cumulatively abate 10 million tons of methane in rice
production, livestock operations, and waste management.'*

The adoption of methane abatement thresholds and pathways
by DFIs would strengthen existing investment criteria and
lead to methane reductions. The MDB Common Principles for
Climate Mitigation Finance have almost comprehensive coverage
of abatement measures and utilisation of captured waste gas
across the energy, agriculture, and waste sectors.*** However, as
with all activities set out in the Common Principles, the criteria do
not set out absolute abatement or emissions intensity thresholds
or pathways. Including pathways that encompass phase-out and
diversification abatement solutions would further strengthen
ambition on abatement, and ensure breadth of measures is
considered. Clarity on emissions reductions achieved by the
different investments and projects of DFIs would also improve
their abilities to mobilise private investment through co-financing,
on-selling, or other measures.*s

Methane specific investment portfolios, underpinned

by robust understanding of market failures leading to
methane emissions, can address abatement investment
needs where there is a lack of access to commercial finance.
Sector-specific portfolios ensure money flows to each sector
equally and that investment and associated technical assistant
addresses methane-specific challenges. The Global Flaring and
Methane Reduction (GFMR) Partnership established by the WBG
provides developing country governments and SOEs with grants,

technical assistance for methane abatement efforts such as

MRV systems, policy and regulation development, and specific
methane abatement projects.’*® In countries and contexts where
private finance faces particular barriers to financing abatement,
the investment provided by the GFMR could also be provided as
guarantees or in blended finance structures to directly mobilise
private investment.’* In addition, by developing an understanding
of the cost benefit calculations that underlie decision-making
among actors who control methane emissions, DFls can develop
targeted interventions to spur methane abatement. These
include the opportunity cost of abatement investment, returns
timeframes, uncertainty over longevity of investments, and
uncertainty over methane abatement pathways. Selection of
interventions will also be informed by national and sectoral
contexts, as illustrated by the analysis in Section 4.

6.3. Middle powers: champions
of methane abatement

The current geopolitical landscape is unlikely to lend

itself to unanimous methane abatement action and global
cooperation. Amongst the top six countries emitting about
half of all methane emissions globally, the USA has regulated in
favour of more fossil fuel extraction in 2025, Iran is yet to ratify
the Paris Agreement, and Russia has conditioned its updated
NDC target to the lifting of international sanctions that followed
its invasion of Ukraine.'*>%¢ Geopolitical tensions and political
headwinds are also impacting multilateral climate cooperation:
the US withdrew from the Paris Agreement in 2025 and Russia
has blocked COP29 from being hosted by an EU country, to list
only two examples.’*” As tensions between the great powers
(with a seat at the UN Security Council) have the potential to
increase, and those tensions are reverberating in groups such
as the G20, some commentators have called for a push towards
‘middle-power’ diplomacy.*81%

Middle powers could help drive global methane abatement
efforts by supporting coordination and cooperation. Middle
Powers, a loosely defined group, share both a commitment to
multilateralism including climate cooperation which benefits
them politically and economically, as well as to some degree

of global influence.*®*%! The concept also refers to ability of
those countries to navigate big power rivalries as well as to their
membership of influential regional cooperation groups such

as ASEAN.*%2 Middle powers can help maintain momentum in
climate negotiations, including keeping methane abatement on
the agenda, by bridging geopolitical gaps and making the case
for methane abatement as a common good.
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With different methane emissions profiles and abatement
potential, middle powers can also be regional champions

and role model different abatement pathways and practices.

Table 3 lists 15 examples of countries that are often cited as
examples of middle powers in the emerging literature. This

list is non-exhaustive and illustrative. At least two of the six
largest methane emitters globally are widely considered to be
middle powers, namely Brazil and Indonesia.’** The list also
includes fossil fuel exporting countries, such as Canada, Algeria
or Kazakhstan, that have much higher technical abatement
potential due to the importance of the energy sector in their
emissions mix. Such countries can role model methane
abatement efforts in their energy sector, especially as several
middle powers have SOEs providing them with key levers for
change. Typical of middle powers, such role modelling can

be done both out of commitment to international climate
objectives efforts, as well as national interest as many of them
are likely to be seen faced with mechanisms such as the EU
CBAM. For example, as of June 2025, Norway, Brazil, Australia,
Canada, Indonesia are all either expanding their domestic
carbon pricing mechanisms or developing their own CBAM as a
response to the EU CBAM. %

International bodies, and middle powers themselves, could
more strategically leverage their influence to support rapid
methane abatement globally. The starting point for this would
be for middle powers to align their domestic policy frameworks
to support rapid and credible methane abatement, with clear
methane emissions abatement targets as a first step. Middle
powers can also support and influence policy developments in
their regions and through networks of middle powers such as
ASEAN, ECOWAS or Mercosur. International bodies, including
UNFCCC, or presidencies of clubs such as the G20 or G7, should
leverage middle powers to unlock greater cooperation around
climate objectives.
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Table 3: Non-exhaustive list of countries often
classed as middle powers and their profile as
methane emitters

Country Methane emissions (%

of global)

o
S
3
>

3.21%
1.59%
1.50%
1.48%
1.32%
0.93%
0.91%
0.81%
0.60%
0.49%

0.39%

0.32%

0.20%

0.05%

Technical Abatement
Potential (% of global)

3.72%
3.36%
1.64%
1.47%
1.44%
1.86%
1.58%
0.82%
1.09%
0.72%
0.22%

0.22%

0.59%
0.17%

0.04%

Presence of a
0&G NOC?

Petrobras
Pemex

YPF, Enasra

Sonatrach
Ecopetrol
KazMunayGas
EGPC, EGAS

NOCK*, KPC*

QatarEnergy
ONHYM

Equinor

Source: data from IEA, calculations by Climate Bonds Initiatives. Note: abatement potential calculated using UNEP estimates of

global average technical abatement potential for 2020 (leveraging IEA analysis), see section 3.1.1.1671%¢
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Figure 14: Total O&G imports by country (2023, USDm)

Source: Data from World Bank, total gross imports of liquefied natural gas, natural gas in gaseous state, and petroleum oils.?*

6.4. Action by countries to abate
methane emissions in global
supply chains

Many GMP participants do not emit methane within national
borders (territorial emissions) but do cause significant
methane emissions in their supply chains (consumption-
based emissions). Figure 14 shows the largest O&G importers
globally, and Figure 15 the largest beef importers. In those
countries, imports often come from high-emitting countries
that are not yet GMP signatories. This offer great potential for
importers to drive global emissions reductions through trade
policy. Efforts have been made on this front, notably the EU’s
Methane Abatement Partnership Roadmap and Japan and South
Korea’s Coalition for LNG Emission Abatement toward Net-zero
(CLEAN) initiative but there is a need to accelerate domestic
policy action to drive global abatement.?17

Growing international expectations for countries to address
both territorial emissions as well as consumption-based
emissions creates an imperative for importers to address
supply chain methane intensity. As an example of changing
expectations, to fully understand sovereign climate risk exposure,
investors may assess or request disclosure of consumption
emissions, which is scope 1, 2, and 3 emissions minus exported
emissions, in line with Partnership for Carbon Accounting
Financials (PCAF) methodology for accounting for emissions
associated with sovereign debt.!™ This would require countries to
consider their consumption-based emissions, and in some cases
those can be multiples of emissions occurring within national
borders. For example, 75-90% of methane emissions associated
with fossil gas consumed in the EU occur outside its borders.*™

6.4.1. Embedding methane abatement
in global taxonomies

Similarly to CO,investments, methane abatement
investment can be facilitated through inclusion of methane
abatement activities and measures in taxonomiesin a
harmonised way at a global level. Taxonomy criteria can
provide investors with assurance of credibility of investments,
overcoming understanding and confidence gaps in sectors

and activities where contribution of abatement measures is
challenging to evaluate. Taxonomy inclusion is particularly
important for sectors such as agriculture and waste, where
abatement requires multiple measures, is often higher cost,
and carries higher investment risk. The clear recognition of
these solutions in taxonomies, and therefore eligibility for
green investment, can help improve their uptake. Global
harmonisation of taxonomies can ensure that methane-related
investments are consistently recognised as green or sustainable,
improving investor confidence and enabling cross-border
investments in methane reduction projects.
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Figure 15: Global imports of beef (2023, USDm)

Source: Data from World Bank, total imports bovine meat.?*

However, the inclusion of methane in most national
taxonomies remains limited. Many national taxonomies do
not yet include a robust approach towards methane abatement
in activities, limiting the focus on methane in sustainable
finance frameworks, often because either they do not cover

key methane-emitting sectors or activities and if they do, the
criteria are not sufficiently detailed. Methane abatement criteria
adapted from EU Taxonomy criteria are often overly simplified
with detailed thresholds and methane monitoring procedures
replaced by generic requirements. Review of five taxonomies:
Colombia, EU, Indonesia, South Africa, and Thailand, finds

the energy sector to have the highest coverage of methane-
related activities, usually structured as a safeguard to ensure
the compatibility of activities with low-carbon goals, mostly in
the biofuels subsector. Methane-intensive agricultural activities
such as livestock production and rice cultivation are often
omitted, or abatement measures are implicit or too vague.
Waste sector measures, whilst demonstrating higher coverage,
lack quantitative thresholds. Across the sectors, absence of
clear thresholds, monitoring requirements, and enforcement
mechanisms reduces accountability.!”

Explicitly integrating methane into sustainable finance
taxonomies, with clear abatement requirements and
thresholds across all methane-emitting activities can help
unlock wider policy support. Inclusion in taxonomy will
enable eligibility for taxonomy-linked subsidies and incentives,
it can encourage government departments to target abatement
technologies in efforts to align with taxonomy and ensure access
to sovereign green bond use of proceeds.

6.4.2. Setting methane-related import standards

Methane intensity standards for energy and agricultural
imports can address supply chain emissions and drive
abatement action from major exporters. Import standards
set carbon intensity, reporting, or other obligations for
imports. These differ from carbon pricing and carbon border
adjustments which do not set an obligation for importers but
instead incentivise action by charging for emissions. Import
standards and carbon pricing can therefore be used in tandem,
with the former setting a baseline requirement, and the latter
incentivising action beyond the standard. For example, the
EU’s Methane Regulation aims to prevent routine venting and
flaring of methane across the full domestic fossil fuel supply
chain, applying to both domestic operators and exporters to
the EU. The requirements become more stringent over time,
starting with information provision in 2025 and moving onto
MRV requirements and minimum detection limits.}”* Non-
compliance with EU Methane Regulation requirements will
result in financial penalties (to be defined by each Member
State) and public declaration of penalisation.'” One study has
concluded that the Regulation’s requirements on importers
could reduce more than 30% of the global methane emissions
from the oil and gas sector.'™
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While import standards have so far been mostly focused

on addressing fossil fuel emissions they can also address
agricultural sector emissions. Global trade in beef is valued
at about USD65bn a year, with Brazil the largest exporter in the
world by a considerable margin, as well as one of the highest
methane emitters. Global importers can have a major influence
on production as seen in Brazil where a growing proportion of
cattle is reared on improved pasture to reach market weight
fast enough to meet China’s age limitation on cattle imports.
Notably, this shorter rearing time also reduces methane
emissions.'”” Brazil’s top importers are China (61% of import
value), the US (7%), and the EU (5%).1"® The EU Deforestation
Regulation requires that companies trading agricultural
commodities, including cattle products, demonstrate that

they were not produced on recently deforested land. This can
set a precedent for setting methane emissions requirements
on imports. Such policies can also ensure a level playing field
for domestic producers, by ensuring importers meet the same
environmental performance requirements as they do. The EU
Industrial Emissions Directive 2.0 included commitments to
assess the feasibility of action to ensure that imported livestock
products do not pollute more than those produced in the EU.1™

Enforcement of import standards will be complicated by
challenges in assessment and verification of emissions
intensity, although initiatives exist to try and address this
challenge. Such concerns have already been raised around
enforcement of the EU CBAM, and particularly with regards to
the agricultural sector given complexity of supply chains.*®
Initiatives such as the LNG importers’ initiative alliance for
methane mitigation, launched by Japan and the EU, can be used
to harmonise methane intensity standards among importers and
strengthen the market signal.'® This alliance aims to harmonise
efforts on data transparency, monitoring, and reporting
standards as well as encourage exporting nations to align with
OGMP 2.0. Such cooperation is critical, but voluntary initiatives
alone are insufficient. Binding methane intensity standards for
imports are essential to ensure consistency with climate targets.
International harmonisation supports enhanced international
coherence in climate mitigation, simplifies trade negotiations,
enables cost-effective corporate compliance across jurisdictions,
and reduces green washing concerns.'®?

6.4.3. Preferential purchase of
low-methane products

Importing countries can use differentiated purchase
agreements to incentivise abatement above and beyond
import standard requirements. This can take place through a
green trade window as described in section 6.4.4. For example,
the EU launched a ‘You Collect, We Buy’ scheme to offer
financial incentives, alongside political and technical support,
for companies outside the EU to capture and sell methane

that would otherwise be lost to venting or flaring.183 However,
despite the initial ambition, the scheme appears to have

lost momentum. There is little information available on how
captured gas will be placed onto EU markets. There is also a risk
that such a scheme may lock the EU into long-term fossil gas
contracts or high pricing.

Importers and producers could jointly develop methane
performance standards and provide mutual support and
technical assistance. These could be similar to the RMI and
System|Q MiQ performance standard. MiQ is designed to
accelerate emissions reductions by assessing the methane

and carbon intensity of gas products and abatement practices
across the fossil gas supply chain and part of the crude oil supply
chain.®® Afifth of the US gas supply has been certified by MiQ.
Accompanying such schemes with technical assistance and
guidance to enable abatement measures can also help drive
abatement. Japan and South Korea’s CLEAN initiative involves
best practice sharing with LNG producers such as Indonesia
and Malaysia.’® Satellite data sharing, such as that provided by
the MARS system (see Appendix 2) can help producers identify
methane hotspots.2®

6.4.4. Including methane in carbon pricing and
carbon border adjustment mechanisms

Global carbon taxes and emissions trading schemes (ETS)
now cover 28% of global GHG emissions but are estimated
to cover less than 5% of methane emissions.'*"% While
exact data is not available as assessment has not been made of
methane coverage specifically, coverage can be assumed to be
very low as the largest methane emitters do not price carbon,
carbon pricing regimes often do not include high-emitting
sectors such as agriculture and waste, and regimes tend to target
CO, rather than methane. The OECD estimates that only 4% of
non-CO, GHGs face any form of carbon price (carbon taxes, ETS,
fuel excise taxes).*®

Denmark’s livestock emissions tax demonstrates the
possibility of introducing carbon pricing for the agricultural
sector, a policy often seen as too challenging politically.

To meet a national goal to reduce agricultural emissions by
55-65% by 2030, Denmark introduced a livestock emissions tax
in 2024. The tax will apply from 2030, to only 40% of emissions,
at EUR40/tCO,e, rising to EUR100/tCO,e by 2035. With the 60%
deduction, it is estimated that farmers will have to pay under
EUR100/year per cow in 2030, and under EUR250 from 2035.**°
The proceeds from the tax are to be pooled in a fund to support
the transition of the livestock industry. This policy represents
heightened ambition on EU agricultural policy. The country’s
agricultural sector is characterised by a much higher proportion
of large farms compared to other EU member states.'*! This
could potentially ease introduction of such policies as larger
farms will likely be better able to absorb the emissions tax cost
or transition their production. Of the highest emitting nations,
China has an ETS but this does not include methane, and of
the 15 subnational regimes in the USA, only 4 cover methane.
Brazil is in the process of developing an ETS which will cover
methane.'®
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Figure 16: Inclusion of methane in global carbon pricing regimes

Source: Climate Bonds Initiative, data from World Bank?®

When methane is included in carbon pricing mechanisms, it is
often undervalued relative to CO,, despite its much higher global
warming potential (GWP). Partly, this is due to use of its 100-year
GWP, which is lower than the near term 20-year GWP as methane
is a highly potent and short-lived GHG (see Box 1). For example,
the EU ETS will cover methane emissions from maritime transport
from 2026, with allowances issued in CO,e.'* The European
Environment Agency calculates CO,e using the 100-year GWP.**

Developing carbon border adjustment mechanisms (CBAM)
that include methane emissions can extend emissions pricing to
importers, incentivising action beyond national borders. Such a
mechanism can also ensure a level playing field for domestic producers
which will be particularly important for agricultural products. A
CBAM isin place in the EU and will apply from 2026, and CBAMs are
currently being planned by the UK and Canada.*** CBAMs can also
be complemented by green trade windows, providing preferential
treatment for low-methane goods. Such windows can further
incentivise abatement. Internationally interoperable taxonomies
facilitate development of such windows as they ensure that
participants are using equivalent criteria to define eligible products.

6.4.5. Phasing out and reducing
high-methane imports

As countries work to reduce reliance on fossil fuels and phase
out fossil fuel combustion, they can prioritise reducing reliance
on high methane importers altogether. This can both accelerate
the decarbonisation of their own supply chains and send a clear
signal to fossil fuel exporters on the need to address supply chain
emissions. This could incentivise abatement among importers

in a similar way to preferential purchase of low-methane fossil
fuels, but without the need to enter into new contracts.

B oesor

carbon tax
implemented

Methane
included
in ETS or
carbon tax

Broadly, phase out of fossil fuels will reduce reliance on
methane-intensive exporters and exposure to possible
volatility in suppliers and risks of needing to switch to
more methane intensive suppliers. Volatility and supplier-
switching will likely lead to increased LNG supply, given higher
infrastructure requirements to diversify pipeline gas supply.
LNG can be more methane intensive than pipeline gas, due to
losses during processing and transportation, in addition to the
5199197 For example,
following the Russian invasion of Ukraine, the EU ramped up

energy intensity of the liquefaction proces

LNG imports to substitute pipeline Russian gas, fast-tracking
imports of LNG from countries with high levels of methane
emissions from flaring, such as the U.S., Algeria, and Nigeria,
without the enforcement of methane emissions standards. The
EU now relies on the USA for 45% of its LNG.*®

The import reduction discussion is also applicable to animal
products, particularly for large DM importers with high
penetration of methane intensive products such as beef and
dairy. A UK study found a 34% reduction in beef and dairy product
consumption optimised emissions and nutrition impact. Extending
this across the EU would result in around 6 Mt/yr emissions
savings.'* Demand-side policies, including public procurement
standards, can further enable this behavioural change by tilting
consumption away from methane-intensive foodstuffs while
maintaining nutritional quality (see also section 6.1.3).2°
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7. Conclusion

Methane has too often been assessed and addressed as

part of a bundle of GHGs, in terms of CO,e. To achieve rapid
climate action, it needs to be treated as a separate and complex
climate forcer, evaluated and addressed alongside CO,. In
financial decision making, bundling all investment risks into
one, or addressing only one source of risk, would likely lead to
underestimation and amplification of risks. Such is the case for
climate risks posed by greenhouse gas emissions. Science-based
policymaking that translates this sophisticated climate risk
management through to financial decision-making is crucial.

Methane emissions need to be reduced even more rapidly
than carbon dioxide emissions and considering abatement
from a global perspective can prioritise efforts and
accelerate learning. To unlock the finance required for rapid
abatement, it needs to be prioritised at the global and national
level, integrated into all climate finance efforts. Developing
specific methane targets has proven to catalyse policy change
and investment in methane abatement. Bringing it up the
global agenda, setting clear expectations for target-setting and
policy frameworks will help address the methane abatement
financing gap.

Sustainable finance policies and frameworks play a

pivotal role in driving methane mitigation globally, but
there is significant room for improvement. Addressing

gaps in methane-focused funding, improving carbon pricing
mechanisms, and incorporating methane-specific actions into
sustainable finance taxonomies and disclosure frameworks

are critical steps forward. Scaling up these efforts will require
greater international collaboration, policy harmonisation, and a
targeted focus on methane emissions across all sectors.

Key recommendations

This report sets out recommendations for government to
address their own emissions (‘high emitter governments’

in Table 4) and to address imported emissions (‘importer
governments’ in the table). Recommendations are also
provided for GMP signatories, the G20 and G7, and for COP
processes and discussions. Together, these recommendations
provide a comprehensive global framework to shift the needle
on methane abatement.
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Table 4: Summary of recommendations laid out in the report, by policy type

Recommendation Sector
coverage

Addressing information gaps

Addressing the methane monitoring gap through improved satellite GMP signatories, COP All UNEP MARS (section 6.1.2)

coverage. process.

Monitoring, reporting and verification requirements. High emitter governments. All EU Methane Regulation
(section 6.4.2)

Setting expectations and guidance for disaggregated emissions targets GMP signatories, COP All

in NDCs. process, G20, G7.

Developing clear overarching and sector-specific methane targets in All national governments. All Brazil (section 4.1.3)
NDCs.

Including behavioural change and phase-out in abatement discussion. COP process, G20, G7. Energy,

agriculture
Development of sectoral transition pathways. All national governments. All Climate Bonds Criteria (Box 2)
Including methane abatement in national taxonomies. All national governments. All Brazil Taxonomy (section 4.1.3)

Preferential purchase of low-methane goods. GMP signatories, importer Energy, MiQ performance standard
governments. agriculture (section 6.4.3)

Carbon pricing and CBAM. Importer governments. All Denmark (section 6.4.4)

Aligning agricultural subsidies with sustainable agriculture definitions. High emitter governments.

Inclusion of methane abatement in DFI strategies. Bilateral and multilateral All World Bank triple win blueprint
DFls. (section 6.2)

Technological abatement requirements (LDAR, no flaring and venting, High emitter governments. All EU Methane Regulation

farm-level methane abatement). (section 6.4.2)

Minimisation of waste production High emitter governments. Agriculture,

(food storage and composting requirements). waste

Closure requirements and procedures for mines and wells. High emitter governments. Energy

Orphan well levy. High emitter governments. Energy Alberta, Canada (section 4.1.5)

Import standards. Importer governments. Energy, EU Methane Regulation

agriculture (section 6.4.2)

Fossil fuel phase-out. All national governments. Energy UK (section 6.1.3)
Fossil fuel subsidy phase-out. High emitter governments. Energy

Productivity gains to reduce livestock emissions intensity. High emitter governments. Agriculture Brazil (section 4.1.3)
Consumer policies to reduce beef consumption. All national governments. Agriculture

Tilting public procurement towards low-methane products. All national governments. Agriculture

Waste levies for corporates. High emitter governments Waste Korea (section 4.1.4)

incl. subnational.
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Appendices

Appendix 1: International methane abatement initiatives and pledges

Sector Led by
coverage

Country- Some nations have translated the

led pledge into domestic policies: EU
Methane Strategy, USA EPA oil
and gas sector methane rules.

Global Methane Initiative (GMI), 2004%% Energy Country- o Implementation of around 1,600
led mitigation projects leading to

« International public-private partnership focused on enabling cost-effective, near-term
670m tCO_e abated.

methane abatement and recovery and use of methane as a valuable energy source.

Identified additional opportunities
to reduce an additional 700m
tCO,e of emissions.

49 partner countries accounting for 75% global methane emissions receive technical
and policy support for mitigation.?

Energy UNEP » Companies representing 42% oil
and gas production report under
OGMP2.0, 91 of 140 achieved
Gold Standard reporting in 2024.

¢ MARS has detected 1200
methane plumes, only 1%
notifications received a
substantive response.?'?

Zero Routine Flaring Initiative, 2015%! World Bank Endorsed by 36 governments,
15 DFls, and 60 oil companies

» Commits governments and oil companies to eliminate routine flaring by 2030. Also X X
accounting for 60% global flaring.

commit to reporting on oilfield flaring.

In 2023, only 41% governments

« Routine flaring is targeted through commitments to improved gas utilisation
& 8 & F & and 61% oil companies reported.?2

infrastructure and regulatory frameworks.

2024 satellite data shows a surge
in global flaring to 151bcm, the
highest level since 2007.

Energy World Bank  « Active in 12 countries, accounting
for 1/4 0&G methane emissions.
« Global flaring has not declined.
Aiming for Zero Initiative, 202221 Energy Industry- « Endorsed by nearly 100
led companies and organisations.?¢

« Launched by the Oil and Gas Climate Initiative (OGCI), a CEO-led initiative comprising
12 O&G companies, targeting net zero upstream emissions at their own operations.

Does not address downstream
(scope 3) emissions or fossil fuel
phase-out.

« Signatories aim to achieve a collective average target for upstream operations of
0.25% by 2025.
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Appendix 1: International methane abatement initiatives and pledges. continued

Sector Led by
coverage

Industry- 33 NOCs, 23 10Cs, accounting for
led, COP28 39% of O&G production.

» No reporting on progress to date.

Does not address fossil fuel

phase-out.
Reducing Agricultural Methane Programme (RAMP), 2023-20252' Agriculture  IFAD « 19 countries in receipt of support.
» Funded by the Global Methane Hub and the U.S. State Department. » Programme leveraging USD200

from IFAD and other sources

» Supports methane mitigation in agriculture by: o ey USRI, (o o el el

« Assisting 15 countries in mainstreaming Global Methane Pledge objectives into usD9o00m.
their NDCs.

« Providing project preparation support to at least 10 countries.

« Sharing best practices and knowledge.

Waste NGO-led « Portfolios developed for Lagos,
Rio de Janeiro, and Santo
Domingo.
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Appendix 2: Highest methane-emitting companies

Company Type Headquarters Emissions

(Mt CH,)

NOC Iran 0&G

Listed company Brazil Agrifood 4.8

China Energy SOE China Coal 3.6
China National Petroleu SOE China 0&G 3.1
Saudi Aramco NOC Saudi Arabia 0&G 2.4
Shandong Energy SOE China Coal 2.2
Marfrig Listed company Brazil Agrifood 1.9
Shanxi Coking Coal Group SOE China Coal 1.6
oot ntedstaes o6 16
Tyson Listed company United States Agrifood 1.6
BP 10C United Kingdom 0&G 1.3
Lukoil 10C Russia 0&G 1.2
Temwron UniedStotes 086
Abu Dhabi National Oil NOC UAE 0&G 1.1
s UnitedKingdom o8
Total Energies 10C France 0&G 1.1
_ Privately-owned China Coal 1.1
ConocoPhillips 10C United States 0&G 1
_ Listed company United States Agrifood 0.9
Petrobras NOC Brazil 0&G 0.9
SOE India Coal 0.9

Note: Figures spanning 2019-2022, depending on data source. Source: Global Energy Monitor and Institute
for Agriculture and Trade Policy??*2*
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