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Building upon Korea’s legal analysis and cross-country case studies on methane abatement, we 
conclude with the following suggestions on (1) strengthening regulations on energy operators, given 
the underestimated impact of fugitive emissions; (2) establishing a domestic voluntary platform for the 
private sector to collect and report corporate data on methane emissions, in the model of OGMP 2.0; (3) 
updating and calibrating quantification measures for methane emissions; and (4) reinforcing cooperation 
between energy importers and exporters by joining an international joint declaration. 

In introducing these policy changes, private sector’s active engagement will be essential. Countries like 
the US and Canada have integrated corporate contribution with their decarbonization effort, by financing 
new technology projects. Green technologies (i.e., particularly capturing and utilizing methane leakages) 
are predicted to create numerous new jobs and niche industries. 

The benefits for reducing methane emissions are crystal-clear. By capturing methane, Korea can improve 
its energy efficiency with little to no cost, protect the respiratory health of millions of citizens, and forge 
its international leadership as one of the largest energy importers. Introducing a comprehensive analysis 
of Korean methane regulations, this report holds key implications for policymakers, environmental NGOs, 
and researchers, as well as local communities. 

1  Fugitive emissions are defined as any leakages or discharge of gases from energy infrastructure, including daily appliances, 
storage tanks, and pipelines.

Methane is a potent greenhouse gas with a global warming potential that is up to 82 times greater over 
a 20-year period, making it the second most significant contributor to climate change after CO2. It has 
a relatively short lifespan in the atmosphere, lasting around 12 years. Despite its environmental risk, 
methane is still a major component of natural gas, one of the most sought-after energy commodities in 
recent years. In 2022, South Korea, highly dependent on overseas energy resources, spent US$50 billion  
on natural gas purchases, which could have covered two years’ worth of energy commodities during 
pre-crisis years. If a majority of fugitive emissions, taking 71% of methane from energy industry, was 
captured, Korea could have renumerated this loss to a great extent.1

As a signatory of the Global Methane Pledge (GMP), Korea has announced that it will reduce its 
methane emissions by at least 30% by 2030, compared to 2018 levels. The shifting global emphasis to 
methane mitigation requires immediate legal actions in Korea throughout all its sectors – energy, waste, 
agriculture, and even industrial buildings. In this light, this report serves as a resource to understand the 
current regulatory landscape on methane emissions in Korea and highlights areas where regulations 
need to be further strengthened to reach its announced target. 

This report provides a brief survey of the existing regulations that may be able to cover methane 
emissions and suggests possible areas of enhancement in the quality and scope of regulations. In the 
following chapter, the report introduces a cross-country comparison of policy and legal developments 
in three regions, with an emphasis on the energy industry. A comparative analysis of the US, Canada, 
and European Union (EU) offers points of departure for establishing formative regulatory frameworks in 
Korea. 

The US provides an example of comprehensive regulations on fugitive emissions, including “super-
emitters,” and support programs for low- and middle-class citizens most vulnerable to methane 
emissions. Canada showcases up-to-date improvements for quantifying methane emissions, and the 
EU features active international cooperation through the Oil and Gas Methane Partnership (OGMP) 2.0 
framework. This report also adds a summary of international initiatives. 

Executive Summary
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I. Introduction

What is Methane? 
While natural gas is a familiar term to many, little is known about what it is primarily made of – methane. 
Methane is a colorless, odorless, and tasteless hydrocarbon gas (CH4), which composes about 70-90% of 
natural gas. It can be emitted from venting, flaring, and transporting natural gas, and other sources including 
coal mines, landfills, and livestock enteric fermentation.

Methane is classified as a short-lived climate pollutant, with a life span of around 12 years. Even as a fleeting 
gas, methane is a particularly potent greenhouse gas, with a global warming potential that is 29 times that 
of CO2 over a 100-year timespan and up to 82 times greater over a 20-year timespan, according to the 
Intergovernmental Panel on Climate Change (IPCC) 2021 Assessment Report. Methane is also a close second 
to CO2 as the world’s greatest pollutant, accounting for approximately 0.5 degrees and 30% of global warming. 
Because of its massive short-term impact on climate change, reducing methane emissions can have significant 
near-term benefits and provide some breathing room for the longer-term transition to renewable energy.

Methane reduction is an absolute imperative to limit global warming to 1.5°C. The IPCC estimates that an 
annual methane reduction of 2% will be required to achieve a 37% reduction below 2017 levels by 2030 and 
55% by 2050 (IPCC, 2021). Based on the estimate, McKinsey & Company, a global management consulting 
firm, has developed a scenario for reducing methane emissions within the remaining 1.5°C CO2 budget 
(DeFabrizio et al., 2021). This scenario suggests that it is possible to keep methane emissions within a tight 
budget of 570 metric gigatons CO2 if governments and corporations take swift action to address methane 
emissions through appropriate measures and technical fixes. However, if methane emissions continue to grow 
unchecked, it will become nearly insurmountable to stay within the 1.5°C CO2 budget, making it critical for the 
global community to prioritize the reduction of methane emissions to achieve this ambitious climate goal.

Approximately 60% of methane emissions, known as anthropogenic methane originate from a range of 
sources, including oil and natural gas systems, agricultural activities, landfills, coal mining, wastewater 
treatment, and other industrial processes (US EPA, 2022). The energy industry, primarily responsible for 
leaking oil and gas wells and pipelines, produces nearly 40% of anthropogenic methane emissions, according 
to the International Energy Agency (IEA) (Harvey, 2022). Furthermore, a new IEA analysis in February 2022 
reported that methane emissions from the energy sector would be 70% higher than official figures reported by 

national governments (IEA, 2022c). This indicates that there have been more methane emissions emitted from 
the energy industry than is widely known. 

Out of all global methane emissions, fugitive emissions, many of which are leakages from pipelines or energy 
production, are the second largest contributor to increasing methane emissions worldwide (Figure 1). These 
emissions refer to leaks of gas from fracking, oil and gas extraction, and transportation, such as poorly 
maintained pipelines. In 2019, fugitive emissions accounted for 36% of global methane emissions, following 
agriculture being the largest contributor at 43%. Despite their significant impact on methane emissions, 
fugitive emissions have received relatively little attention. This report calls for a focus on reducing these 
emissions in order to address the increasing levels of methane in the atmosphere.

Figure 1. Global Methane Emissions by Sector

Source: (Climate Watch, 2022; Our World in Data, 2022) 
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Economic Benefits/Energy Efficiency
Reducing methane emissions from the energy sector, particularly from leaky oil and gas pipes, is a cost-
effective and promising area for methane abatement. In 2021, leaking methane emissions cost the global oil 
and gas industry US$19 billion (UNEP, 2022a). However, if captured and used as natural gas, methane has the 
potential to provide an additional 180 billion cubic meters of gas for the market, according to the IEA report 
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(IEA, 2022a). In 2016, the Obama administration also estimated that gas and oil facility operators could increase 
revenues by US$188 million annually by preventing methane leaks (Silverstein, 2021). Capturing leaking 
methane from pipelines can not only improve energy efficiency but also reduce wasted energy in the long term. 

Studies have shown that the costs of methane abatement are expected to be highly cost-effective, with many 
solutions costing less than US$25 per ton of carbon dioxide equivalent (tCO2e) (DeFabrizio et al., 2021). The 
IEA estimates that nearly 40% of current methane emissions could be eliminated at no net cost (IEA, 2020). 
Emerging technologies, such as satellite imagery and leak detection and repair (LDAR), can amplify such 
economic benefits by creating new jobs in economies in transition.

Impacts on Human Health
Methane reduction offers substantial health benefits, as well as increasing agricultural crop yields (CCAC, 
2021). Methane is a major contributor to ozone pollution, which is estimated to cause approximately half a 
million premature deaths annually worldwide (UNEP & CCAC, 2021). According to the UNEP report, South 
Korea has the fifth highest number of respiratory-related premature deaths per person due to methane 
emissions (UNEP & CCAC, 2021). Methane also exacerbates the health risks associated with air pollution, 
particularly among low-income communities (Weller et al., 2022). Marginalized communities are at a higher risk 
of being exposed to natural gas leaks and deteriorating pipeline infrastructure, which can lead to premature 
mortality from asthma (Zhao et al., 2022). Additionally, a new study from Stanford University has shown 
that the use of natural gas stoves in residential settings in the US can lead to the co-emission of harmful air 
pollutants, such as nitrogen oxides, along with methane (Lebel et al., 2022). From a social equity perspective, 
reducing methane emissions is essential for safeguarding the health and well-being of local communities 
exposed to methane emissions.

Progress in International Action
As the economic and health benefits of reducing methane emissions become more widely recognized, an 
increasing number of countries are expressing interest in implementing methane reduction measures. The 
Global Methane Pledge (GMP), a U.S.-EU convened global effort, was launched at the 26th Conference of 
the Parties of the United Nations Framework Convention on Climate Change (commonly known as COP26) in 
November 2021 (IEA, 2022b). At this conference, approximately 100 countries, including South Korea, pledged 
to reduce their methane emissions by 30% by 2030. At COP27 the following year, the number of signatories 
increased to 151. These commitments demonstrate the growing recognition of the importance of addressing 
methane emissions as a key component of efforts to combat climate change.

2  The emissions data was reconstructed based on the 2022 Korean National Greenhouse Gas Inventory (1990-2020), released in 
October 2022. All the numbers were rounded up to one decimal place.

3  The reduction goals are based on 2018 levels, which were the latest data available at the time of the announcement (Presidential 
Commission on Carbon Neutrality and Green Growth, 2021).

II.  Methane Emissions in Korea and 
Current Regulatory Landscape

Methane Emissions and Trends in South Korea 
In 2020, Korea’s methane emissions totaled totaled 27 million tons (CO2 equivalent), accounting for 4.1% – an 
0.2% increase from 2019 – of the total national greenhouse gases (GHGs) (Ministry of Environment, 2022b). 
Nearly 97% of these emissions came from three sectors: agriculture (43.2% or 11.9 million tons), waste (32.1% 
or 8.8 million tons), and the energy sector (21.7% or 5.9 million tons) (Table 1, Figure 2 and 3). 

Emissions in
Million ton CO2eq

Emissions in
 percentage (%)

Reduction 
Target 3

Agriculture

Enteric Fermentation 4.7

11.9

17.3%

43.2%
20.9%

(2.5 million 
tons)

Livestock Manure 1.4 5.1%

Rice Cultivation 5.7 20.8%

Crop Residue Incineration 0.01 0.04%

Waste

Landfill 7.7

8.8

28.2%

32.1%
46.5%

(4.6 million 
tons)

Sewage & Wastewater Treatment 0.6 2.1%

Other 0.5 1.8%

Energy
Fuel Combustion 1.7

5.9
6.3%

21.7%
28.6%

(1.8 million 
tons)Fugitive Emissions (Leakage) 4.2 15.3%

Industrial Processes 0.5 2% -13.3%

Land Use, Land-Use Change, and Forestry (LULUCF) 0.3 1.1% 0%

Total 27.4 100% 29.7%

Source: (Ministry of Environment, 2022a; Presidential Commission on Carbon Neutrality and Green Growth, 2021)

Table 1. Breakdown of Methane Emissions in Korea (in 2020)2
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The government plans to reduce a total of 8.3 million tons of methane emissions between 2018 and 2030, 
about a 30% reduction (Ministry of Trade, Industry, and Energy [MOTIE], 2021). In each sector, the government 
plans to reduce 2.5 million tons in agriculture, 4.6 million tons in waste, and 1.8 million tons in the energy sector 
by 2030 (MOTIE, 2021). More specific actions will be announced in March 2023 as part of the government’s 
full roadmap.4 

Figure 2. Breakdown of Methane Emissions in Korea in 2020 

Figure 3. Korean Methane Emissions from Energy Sector
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Source: (Ministry of Environment, 2022a)

4  The national methane abatement targets under the new government will be listed in the 2030 Basic Roadmap for Achieving the 
National GHG Reduction Target, upcoming this March of 2023.
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In the agriculture sector, methane is mainly emitted during rice cultivation processes, fermentation in the 
digestive system of livestock, and treatment of livestock manure. Accordingly, the Korean government aims 
to reduce methane emissions from agriculture, through methods such as diversified utilization of livestock 
manure, purification, and energy conversion; the development and distribution of low-methane, low-protein 
feed; and improved water management in rice fields (MOTIE, 2021).

In the waste sector, methane is generated during the anaerobic treatment of organic substances after landfilling 
waste and treating wastewater. The government plans to support the reduction of organic waste, expansion of 
waste gasification, conversion of methane into energy, and monitoring unsanitary landfills (MOTIE, 2021). 

In the energy sector, methane is mainly emitted from the combustion of fuels such as coal, oil, and natural gas, 
and fugitive emissions from the processes of mining, production, refining, transportation, and storage of fossil 
fuels. Policy actions announced to achieve this goal include improving energy efficiency, reducing the use of 
coal and liquefied natural gas (LNG), and other fossil fuel consumption across the industry, energy, building, 
and transportation, as well as devising its own national methane emission factor to calculate fugitive emissions 
(MOTIE, 2021).

Fugitive emissions, which make up 71% of methane emissions from the energy sector in Korea, are an 
important area to focus on (Figure 4) (Ministry of Environment, 2022a). Of these fugitive emissions, 63% come 
from LNG. Korea imports 92.8% of its energy commodity sources from abroad, with the majority being in the 
form of oil, petroleum, and particularly LNG (Ministry of Foreign Affairs, 2022). 

Figure 4. Methane emissions in Korea’s Energy Sector in 2020 – A Close Look

Source: (Ministry of Environment, 2022a)
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In 2021, Korea was the world’s third-largest LNG importer after China and Japan (EIA, 2022).5 According to 
Korea Electric Power Corporation, LNG accounted for approximately 30% of Korea's total primary energy 
supply in 2021, making it the second-largest source of energy in the country, behind only coal (Figure 5).

Figure 5. Korea’s Total Energy Supply and Energy Mix in 2021

Source: (Statistics KOREA, 2022)

Korea's reliance on LNG imports has grown significantly in recent years, with an approximate 14.9% increase (45 
million tons) between 2020 and 2021 (Statistics KOREA, 2022). The country imports LNG from various sources 
around the world, but during the transportation and local distribution process, methane can be released 
into the atmosphere, either through direct emissions or through the leakage of methane (Swanson & Levin, 
2020). Reducing fugitive emissions from both midstream and downstream sectors is another key to methane 
abatement. 

In Korea, the state-owned Korea Gas Corporation (KOGAS) imports nearly 80% of the LNG demand in the 
wholesale sector as one of the world’s largest LNG importers (IEA, 2019; Yoo, 2022). To counteract the global 
market shifts, it is important for domestic LNG importers, including KOGAS, to focus on energy efficiency, 
through capturing methane emissions. This is particularly relevant given that in 2022, the deficit for LNG 
imports in Korea skyrocketed by 74%, while actual imports decreased by 9% after the disruption of Russian 
gas supply (Figure 6). This led to Korea spending US$50 billion on natural gas purchases in one year, nearly 
double the amount spent in the previous year on LNG.
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Figure 6. Korea’s LNG Import Trends

Source: (Korea Customs Service, 2022)

Fortunately, a study by S&P Global, a US-based financial information and analytics company, found that 
capturing fugitive methane emissions in key export regions could have generated 60% of Europe’s pre-war 
annual imports from Russia (S&P Global, 2022). This action could also lead to gas capture revenues increasing 
by up to 240% over the next decade, given currently elevated prices. The economic benefits of methane 
abatement efforts in Korea are clear, as fugitive emissions are becoming increasingly costly losses for LNG 
importers.

Since COP26 in November 2021, national membership of the GMP has increased from around 100 to 151 
members. Among the LNG exporting countries to Korea, 93.2% were the signatories of the GMP (Figure 7). 
In October 2022, Australia, which exports nearly a quarter of Korea’s LNG imports, also joined the pledge 
under the new government and announced a national support fund worth AUD1.91 billion to curtail methane 
emissions (Reuters, 2022). As more countries, including many of Korea’s trading partners, commit to reducing 
methane emissions, the Korean government needs to consider these efforts in its own methane reduction 
plans.
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5  In November of 2022, Japan joined the Joint Declaration from Energy Importers and Exporters on Reducing Greenhouse Gas 
Emissions from Fossil Fuels, along with the US, EU, and other developed countries.
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Figure 7. Korea’s LNG Import by Countries in 2020

Source: (Korea Customs Service, 2022)

Current Regulatory Landscape of Methane Emissions in South Korea
To date, the Korean government has not utilized regulatory tools as a means to reduce methane emissions, 
but stricter regulations on methane emissions are needed to achieve the objectives of the GMP.6 Until more 
specific laws are enacted, our legal review presents key provisions that can be used as transitional measures 
to address methane reduction. This chapter also includes recommendations for regulating methane emissions 
in large commercial buildings, together with three key emitting sectors, namely, energy, agriculture, and waste. 
Under the Korean GHG inventory system, methane emissions from commercial buildings are included in the 
fossil fuel combustion category of the energy sector. Since 19% of methane emissions from commercial 
buildings come from combustion, reducing methane emissions in these buildings would aid in effectively 
monitoring overall methane emissions (Ministry of Environment, 2022a). 

This report has gathered legal data from the National Legislative Information Center of the Ministry of Legislation's 
databases and identified relevant laws in the aforementioned sectors, including commercial buildings. Other 
relevant rules and policies that may curtail methane emissions through already regulated pollutants have also 
been included. A total of 14 laws were found to pertain to methane emissions and were classified into nine sub-
sectors: fossil fuel combustion, fossil fuel transportation and storage, policy objectives, livestock manure, livestock 
feed, rice cultivation, landfill, sewage management, and wastewater treatment (Table 2).

Among major legal regulations, the Clean Air Conservation Act and the Act on the Allocation and Trading 
of Greenhouse-gas Emission Permits are two foundational laws that can tackle methane reduction across all 
sectors. This report will specifically focus on the impact of these regulations on the oil and gas sector below, 
given its significance in this regard.

0% 5% 10% 15% 20% 25%

Qatar 23%

Australia 20%

US 14%

Malaysia 12%

Oman 10%

Indonesia 7%

Other countries 5%

Peru 4%

Russia 5% 93.2%

GMP members Non-GMP members

(unit: tons) Legal Framework Sector Sub-Sector Regulations

Framework Act on 
Environmental Policy, 

Framework Act on 
Carbon Neutrality and 
Green Growth for the 

Climate Change

All sectors
Act on the Allocation and Trading of Greenhouse-gas 
Emission Permits

Clean Air Conservation Act

Energy

Fossil Fuel Combustion -

Fossil Fuel Transportation, 
Storage, etc.

Urban Gas Business Act

High-Pressure Gas Safety Control Act

Agriculture & 
Livestock

Policy 
Objectives

Framework Act on Agriculture, Rural Community,  
and Food Industry

Act on the Promotion of Environment-friendly Agriculture 
and Fisheries and The Management of And Support for 
Organic Foods

Livestock Manure Act on the Management and Use of Livestock Excreta

Livestock Feed Control of Livestock and Fish Feed Act

Rice Cultivation Framework Act on Agriculture, Rural Community, and 
Food Industry

Waste

Landfill Wastes Control Act

Sewage Management Sewerage Act

Wastewater Treatment Water Quality Conservation Act

Large Commercial Buildings
Green Buildings Construction Support Act

Energy Use Rationalization Act

Table 2. Legal Framework for Methane Emission Reduction in Korea7

Energy
In Korea, regulations on fossil fuel combustion are outlined in the Act on the Allocation and Trading of 
Greenhouse Gas Emission Permits (Emission Permits Act) and the Clean Air Conservation Act. The 
Emission Permits Act supports the implementation of a market-based GHG trading system as part of the 
country's efforts to meet its GHG reduction goals. It includes requirements for reporting and verifying GHG 
emissions from corporations allocated with carbon credits and provides detailed calculation methods and 
standards for reporting and verifying GHG emissions based on the type of emission activity, facility, and fuel.9  
The Act fleshes out the measurement, reporting, and verification (MRV) requirements for GHG emissions from 
corporations allocated with carbon credits. 

7  The English translation of the Korean laws was retrieved from the government-run legal institute, Korea Legislation Research Institute. 
Available at https://www.klri.re.kr/eng.do. English legal search can be conducted at https://elaw.klri.re.kr/kor_service/main.do.

8  The specific requirements can be found in the Guidelines for Reporting and Verification of GHG Emissions Trading Scheme (Ministry of 
Environment Notification No. 2021-278).6  Methane was only listed as part of the regulated GHG emissions in the Framework Act of Low Carbon, Green Growth since 2010.
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The Clean Air Conservation Act does not have a separate section devoted to methane abatement, but its 
inclusion of methane in one of the GHG emissions may provide a basis for regulating methane emissions. 
The Act requires the Minister of Environment to submit and implement a comprehensive emission reduction 
plan every 10 years and stipulates permissible levels of GHG emissions, which may include methane, among 
automobiles. It also includes a provision that may be used to reduce pollutants from emission facilities, 
including fuel combustion facilities, through the use of “air pollution prevention facilities.”9 The Act prohibits gas 
supply facilities from emitting pollutants without passing through prevention facilities and requires maintenance 
checks on prevention facilities.

In addition, recent efforts to cut hydrocarbon emissions in Korea may also extend to methane emissions, as 
methane can be classified as a ‘hydrocarbon’ under the Clean Air Conservation Act. Under the Act, business 
operators are obligated to regularly measure air pollutants when operating air pollutant emission facilities. 
Businesses operating these emission facilities are also obligated to measure the total quantity of hydrocarbons, 
or methane, in accordance with the Act. 

Several regulations may be applicable to reducing fugitive methane emissions that are released during the 
transportation and storage of fossil fuels. The Urban Gas Business Act regulates “urban gas,” which includes 
natural gas primarily composed of methane, and requires gas supply facilities and gas-using facilities to meet 
certain standards and undergo inspections in order to ensure safety.10 If a gas facility does not meet the facility 
standards and technical standards, the Minister of Trade, Industry, and Energy or the local authority may issue 
an order to improve the facility. Furthermore, the Act provides various safety measures to protect city gas 
pipelines, particularly for excavation work in areas where urban gas projects are permitted as well.

The High-pressure Gas Safety Control Act regulates the manufacture, storage, and sale of high-pressure 
gas, including methane. It includes facility standards and technical standards, as well as standards for safety 
evaluations, interim inspections and supervision, completion inspections, and regular and ad hoc inspections. 
The Act also has established a regulatory framework for monitoring high-pressure gas production, charge, 
storage, sale, and transportation at gas supply facilities. It provides an oversight mechanism for the energy 
gas sector and ensures that the industry is held accountable for any emissions, particularly methane, that are 
released into the atmosphere.

9  Air pollution prevention facilities, or prevention facilities, are facilities built to limit pollutants from emission facilities under the 
permissible emission levels under Article 16 (Article 26 of Clean Air Conservation Act).

10  Other types of urban gas under regulation include petroleum gas, byproduct gas from naphtha, biogas, and synthetic natural gas 
supplied via pipelines.

Agriculture and Livestock
Several national laws in Korea may regulate methane emissions from agriculture and livestock but currently 
are only declarative regulations that outline the responsibilities of central and local governments to implement 
GHG emissions reduction policies.11, 12 The Agricultural Community Development Promotion Act includes 
provisions for research on GHG reduction and energy saving, and the Agricultural and Rural Voluntary 
Greenhouse Gas Reduction Operation Regulation outlines technological solutions for voluntary GHG 
reduction in agriculture and rural areas. The Act on the Management and Use of Livestock Excreta 
establishes a regulatory system for the management of livestock manure but does not include any regulations 
on reducing methane emissions. The Control of Livestock and Fish Feed Act includes provisions for the 
quality control of feed to prevent environmental pollution but does not currently consider methane emissions. 

There are no regulations in place specifically targeting methane emissions from rice cultivation in Korea, but 
the Agricultural and Rural Voluntary Greenhouse Gas Reduction Project Operation Regulations have 
the potential to set requirements for methane abatement through sustainable water management for rice 
cultivation. In support of rural prosperity, central and local governments in Korea can provide support to boost 
farmer income, finance rural business cooperatives, and create methane-reducing investments through the 
legal framework established by the Agriculture and Food Act, which includes provisions for aggrandizing 
farmer income and stable management of agricultural businesses.

In the future, legal efforts in Korea could include amendments to the Act on the Management and Use of 
Livestock Excreta to include protocols on methane-reducing livestock manure and anaerobic digestion, and 
revisions to the Control of Livestock and Fish Feed Act to include provisions for methane-reducing feed 
additives and low-methane feed options. In addition, continued research and development efforts focused on 
agricultural adaptation and impact assessment of climate change, vulnerability assessment in local districts, 
and greenhouse gas reduction and energy saving could help to further curtail methane emissions from 
agriculture in Korea.

11  Framework Act on Carbon Neutrality and Green Growth for the Climate Change (hereinafter, “Carbon Neutrality Act”), Framework Act 
on Agriculture, Rural Community and Food Industry (hereinafter, “Agriculture and Food Act”), Act on the Promotion of Environment-
friendly Agriculture and Fisheries and the Management of and Support for Organic Foods (hereinafter, “Environment-Friendly Agro-
Fishery Act”), and Agricultural Community Development Promotion Act  (hereinafter, “Agricultural Community Act”).

12  The Framework Act on Agriculture, Rural Community and Food Industry recommends that central and local governments implement 
policies necessary for greenhouse gas reduction. The Act on the Promotion of Environment-friendly Agriculture and Fisheries and the 
Management of and Support for Organic Foods recommends that central and local governments actively promote policies to enhance 
the agricultural and fisheries environment, including improving farmland efficiency, preventing pollution of agricultural and fisheries 
waters, and minimizing greenhouse gas emissions.
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Waste
The Waste Control Act in Korea includes specific regulations on landfilling, including installation standards 
for landfill facilities, landfill management standards, and follow-up management standards after landfills 
are closed. These regulations can be used to monitor the capture and prevention of gas leakage, including 
methane, from landfill sites. The Act establishes standards for waste treatment facilities, particularly 
designated landfill facilities, to install necessary facilities and equipment to treat leachate and any remaining 
pollutants and requires the landfill facility to capture emissions and incinerate pollutants through facilities for 
gas incineration or power generation and fuel-making. The Act also sets standards and methods for follow-up 
management when a landfill facility is terminated or closed, requiring the capture and incineration or recycling 
of gas for power generation, fuel, and other purposes. 

The Sewerage Act in Korea regulates sewage treatment but does not currently include any regulations for 
monitoring methane emissions generated from sewage. Recently, the Ministry of Environment announced the 
Guidelines for Operation and Management of Public Sewerage Facilities, which require public sewerage 
management offices to prepare maintenance guidelines that include measures to prevent gas leakage and 
control odors from public sewerage facilities. It also encourages the operators to improve the efficiency of 
anaerobic digesters and diminish GHG emissions through additional cost and benefit analysis of biomass 
from both environmental and economic perspectives. These guidelines could potentially be used to address 
methane emissions from sewage treatment in the future.

Finally, the Water Quality Conservation Act regulates wastewater treatment but focuses only on the treatment 
of water pollutants, such as compliance with emission standards and the prevention of an illegal discharge of 
water pollutants. There are no provisions in the Act related to regulating methane emissions. However, the Act 
does include regulations on anaerobic and aerobic digesters as part of biochemical treatment facilities regulated 
by the government. Methane gas generated from these facilities will be subject to regulation under these terms. 

Large Commercial Buildings 
The Carbon Neutrality Act encourages the development of energy-efficient “green buildings” that rely on 
renewable energy and reduce GHG emissions. The Act includes the Green Buildings Construction Support 
Act and Energy Use Rationalization Act, which both aim to promote green growth, advance public welfare, 
and diminish GHG emissions. Although these Acts do not address methane emissions, the Green Buildings 
Construction Support Act provides legal grounds for reporting and collecting GHG emissions in buildings and 
limiting total energy consumption in individual buildings. The Energy Use Rationalization Act aims to improve 
energy efficiency and minimize environmental damage from energy consumption. It is possible to consider 
regulating building emissions based on these provisions, including establishing new efficiency standards for 
commercial heating systems, improving indoor air quality, and saving money on energy bills. 

Ⅲ.  International Cases of Methane 
Reduction Strategies and Regulations

United States 

Overview
In November 2021, the US government established the US Methane Emissions Reduction Program as part of 
the Biden administration’s Build Back Better Act (BBBA), which was praised as “the largest effort to combat 
climate change in American history” (Committee on Energy and Commerce, 2021; White House, 2021). In 
the following year, the government released an update to the Action Plan, building upon the November 2021 
version. During the 27th Conference of the Parties of the United Nations Framework Convention on Climate 
Change (COP27), President Biden announced an additional investment of US$ 20 billion in methane reduction 
efforts, drawn from the Bipartisan Infrastructure Law, Inflation Reduction Act, and annual funds (White House, 
2022a, 2022b).

The Inflation Reduction Act of 2022 (IRA), passed in August 2022, is a scaled-down version of the BBBA but 
is still a significant step in major methane reduction efforts. The IRA is touted as the largest financial package 
for tackling climate change, from which the recent revision to the Action Plan benefitted greatly. The US 
government’s massive investments signal the country’s ongoing commitment to global leadership in driving 
faster methane reduction efforts, aiming for an 87% reduction below 2005 levels in 2030 (White House, 2022a).

Sources of Methane Emissions
According to the inventory report of the US Environmental Protection Agency (EPA) (2021), the biggest four 
three sources of methane emissions in the US are (1) natural gas and petroleum systems (30%), (2) enteric 
fermentation (27%), and (3) landfills (17%), with manure management (10%), coal mining (7%), and others (9%) 
following behind (White House, 2022a). The two largest sources of emissions come from the oil and gas sector 
and enteric fermentation to which the US government channels its significant reduction effort. 

Technology/Measurements
In August 2022, the US Department of Energy (DOE) announced plans to invest up to US$32 million in the research 
and development of new technologies for the monitoring, measurement, and mitigation of methane emissions in 
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the energy sector (US Department of Energy, 2022c).13 The funding will support the “Seeding Critical Advances for 
Leading Energy Technologies with Untapped Potential” (SCALEUP) program, which aims to support early-stage 
technologies with the potential to become full-fledged energy applications (US Department of Energy, 2022a). The 
government is also improving its current and future systems for observing GHG emissions. In July 2022, NASA’s 
new Earth Surface Mineral Dust Source Investigation (EMIT) launched its spaceborne imaging spectrometer, which 
was able to identify new super emitters on Earth that were previously unknown (NASA, 2022). 

NASA is partnering with Carbon Mapper, a nonprofit organization, to create a national methane and CO2 data 
map (Carbon Mapper, 2022). By early 2023, the Carbon Mapper will upgrade its portal to provide immediate 
access to its data within 90 days of a NASA satellite observation. The organization has also shared some of its 
technology with a California-specific methane data portal at the district level (Carbon Mapper, 2022).

In addition to government efforts, the private sector is also contributing to the development of methane 
monitoring technologies, with the Environmental Defense Fund planning to launch the MethaneSAT satellite in 
2023, which will be able to observe methane emissions worldwide and enable comparisons between countries 
and corporations for the first time (Environmental Defense Fund, 2022). Given the difficulty of discovering 
methane plumes, satellite imagery technology contributes to the country’s leading role in discovering new 
super emitters, which have gained increasing importance in scientific research (Figure 8).

Figure 8. Observed Methane Plumes in the US

Source: (William Danforth, 2017)

13  The DOE also announced plans to fund the development of new surface-based methane sensor technologies and an integrated 
methane monitoring platform for the entire natural gas supply chain (US Department of Energy, 2022c). This funding, announced in 
August 2022, will support the development of technologies that can quickly assess large areas and provide accurate measurements, 
addressing the limitations of both surface-based technologies and atmospheric sensing equipment.

Natural Gas and Petroleum Systems
In November 2021, the EPA published its 2021 Proposal, which mandated that oil and gas plants reduce 
harmful pollutants and energy waste from oil and natural gas sources, with a focus on regulating methane 
leakage (Jenks et al., 2022). It also reinstituted a limit on methane emissions from oil and natural gas 
infrastructure, which had previously been rolled back by the previous administration. Advancing from the 
previous self-reporting requirement, the 2021 Proposal required oil and gas companies to implement leak 
detection and repair measures for existing and new sources (Gibbens, 2022). The provisions also tackled 
venting and flaring from oil and gas operations and well closures from public lands and waters.

In 2022, the EPA released a Supplemental Proposal, which outlined more comprehensive requirements to 
reduce emissions, including “super-emitters,” under the Clean Air Act and the use of innovative monitoring 
technologies (Jenks et al., 2022). The proposal will be open for public feedback until February 2023 and is 
expected to be finalized in early 2023. 

The recent revision takes special note of the “super-emitters,” or infrastructures emitting high volumes of 
methane. It introduces the “Super-Emitter Response Program,” which holds energy operators accountable 
for third-party reports of significant emission events and leakages. The Supplemental Proposal also proposes 
stronger monitoring requirements for fugitive emissions, flares, and control devices, as previously stated in 
the 2021 Proposal. Additionally, the Supplemental Proposal adds financial incentives worth US$1.55 billion to 
support pollution reduction in the oil and gas industry. 

The November 2022 Supplemental Proposal also removed an exemption clause for small wells that had been 
included in the 2021 Proposal and will ensure all well sites are regularly monitored for fugitive emissions (Kidwell 
et al., 2022). Working with the Build Back Better Act, it also states that EPA will continue monitoring all oil 
and gas wells until they are properly plugged and inspected by a final monitoring survey using Optional Gas 
Imaging (OGI) technology (Kidwell et al., 2022). Many unplugged wells release harmful air pollutants, including 
methane, particularly in the vicinity of residential areas occupied by people of color and low-income families. 
The government also plans to work with local polities, communities, labor unions, and NGOs to discuss 
methane monitoring systems and identify methane leaks at the municipal level. 

Finally, the most radical change to the US’s methane reduction plan is its methane charge, initially suggested 
in the Build Back Better Act (BBBA) (H.R. 5376). In August 2022, the US administration proposed a methane 
charge (formerly known as methane fee) on “excess” emissions charging at least US$900, which will increase 
to US$1,500 in two years, per metric ton of methane after adopting the  IRA (Ramseur, 2022). The oil and gas 
facilities that are required to report their GHG emissions to the EPA’s Greenhouse Gas Emissions Reporting 
Program (GHGRP) will be subject to this charge proposal from 2024. The methane charge reinforces the US’s 
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firm regulation on the energy industry, first introduced by its nearly identical prototype “methane fee” of the 
BBBA, a bolder version of IRA, passed in November 2021. Despite the energy industry’s consistent efforts to 
lobby against the Act, the proposal is considered the federal government’s first historic attempt to directly 
impose a charge on GHG emissions (Ramseur, 2022).

Landfills
For landfill emissions, EPA proposes plans to minimize food loss and waste and a voluntary methane outreach 
program (White House, 2022a). EPA plans to have all nationwide landfills reach 70% methane emissions 
capture through its voluntary landfill methane outreach program. The Agency conducts multiple projects 
that inform landfill owners and project developers for this goal. EPA provides detailed manuals and feasible 
options for adaptation after landfills’ power purchase agreement (PPA) expires and a national inventory map of 
nationwide landfills to lessen the local impact of new development projects.

Agriculture
In the agriculture sector, the US government provides incentives to farmers and ranchers to reduce emissions 
and explore new markets for agricultural commodities that have been produced through climate-friendly 
processes (White House, 2022a). The government also facilitates the use and collection of methane from on-
farm renewable energy sources. Under the IRA, the Natural Resources Conservation Service offers financial 
and technical assistance to farmers to help them adopt climate-smart practices.

Large Commercial/Household Buildings 
The DOE is advancing methane emissions reductions in the heavy industry through its Industrial Assessment 
Centers and the Hydrogen Shot initiative, which focuses on the accelerated deployment of affordable low-
carbon hydrogen (White House, 2022a). The government is also targeting methane emissions from buildings, 
including gas appliances that pose health risks to residents. To reduce these emissions, the government is 
investing in home efficiency and electrification upgrades and imposing stricter appliance efficiency standards 
(US Department of Energy, 2022b). These measures are expected to reduce methane emissions by 5.1 million 
tons and save on domestic utility bills. The new efficiency standards range from commercial water heaters to 
residential clothes dryers. Other measures included funding heat pump manufacturing businesses and building 
net-zero federal buildings from 2022.

Canada 

Overview
Canada is one of the earliest countries to regulate and track down methane emissions to date. In September 
2022, Canada’s Methane Strategy report introduced its latest developments in methane reduction efforts, 
most notably emission quantification methods, 2030 mitigation action, and economic opportunities. 

Sources of Methane Emissions
Released in March 2022, the government’s 2030 Emissions Reduction Plan fleshes out its mitigation 
measures. Out of its three key emitting sectors, the oil and gas industry assumes the highest percentage of 
methane emission in Canada (38%), followed by landfill (30%) and agricultural sources and manure (28%) 
(ECCC, 2022a). The government also announced abatement targets in the three sectors: (1) oil and gas (65% 
reduction, or 75% reduction from 2012 levels), (2) landfill/waste (45% reduction), (3) agricultural sources and 
manure (1% reduction). Notably, the share of methane emissions from Canada’s energy sector is relatively high 
compared to those of other countries, whose reported figures usually hover around the US (30% in 2021) and 
Korea (22% in 2020). 

Technology/Measurements
Canada’s National Inventory Report (NIR) serves as the basis for emission quantification and continuous 
improvement of its estimation and projection. Based the projection, estimated economic opportunities attract 
hundreds of Canadian technology companies to participate in green policy schemes. Methane detection 
and abatement technologies, such as remote sensing, provide calibrated high-resolution geospatial data, 
standardize methods for the collection of emissions data, and most importantly, offer economic incentives 
for the private sector. The growing clean tech ecosystem supports domestic technological innovation, 
ranging from efficient power generation to landfill gas capture, in all four areas (MRV, Oil and Gas, Waste, 
and Agriculture). It is also predicted to create 170,000 jobs in just one province, Alberta, and generate 
CAD$61billion in GDP by 2050 (ECCC, 2022a).

Oil and Gas Industry
Ranging from adopting satellite imagery technology to new fugitive emissions models adjusted annually, 
Canada is strengthening its reduction efforts, particularly in the energy sector. Canada is also the first country 
to announce a 75 percent methane reduction in the oil and gas sector from 2012 levels by 2030, making its 
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emphasis on the energy sector even more ambitious (ECCC, 2022b). 

The 2022 edition of the NIR includes Canada’s new fugitive emission model that estimates methane emissions 
from the upstream oil and gas industry, boosting the percentage of methane contribution from the energy 
sector. Upstream activities (exploration and production operations) that emit the largest amount of emissions 
are of primary focus. Methane emissions from the upstream segment are classified into venting (35%), 
fugitives from oil production (32%), fugitives from natural gas (25%), stationary combustion (7%), and flaring 
(1%), followed by Canada’s comprehensive regulation plans (ECCC, 2022a).

Since 2018, Canada has published regulations covering key fugitive and venting emission sources and 
announced to reduce emissions by 40-45% by 2025 from 2012 levels (ECCC, 2022c). The new regulatory 
requirements under development made a further step to cut down at least 75% of methane emissions by 
2030. Environment and Climate Change Canada (ECCC) plans to publish proposed regulations in 2023 and 
final regulations in 2024, building on the previous discussions on expanding fugitive emissions management 
and shifting to a new performance-based approach.

Cost-effective measures and technologies were introduced to cover the oil and gas operations, some of which 
include regular leak detection and repair, gas capture technologies, electric-powered pneumatic devices 
and engines, and replacement of compressors to limit venting. In 2018, Canada’s federal-level Regulations 
Respecting Reduction in the Release of Methane and Certain Volatile Organic Compounds under the Canadian 
Environmental Protection Act, 1999 (CEPA) introduced emissions limits to upstream oil and gas facilities that 
extract, process, and transport hydrocarbon gas (ECCC, 2021). Expecting its full implementation in 2023, the 
Methane Regulations mandate super-emitters to take action, primarily targeting 20% of crude oil facilities, 
generating nearly 75% of vented emissions (Dyck et al., 2017). Similar to EPA’s 2021 Proposal, the Methane 
Regulations also require upstream oil and gas facilities (except single well-heads) to establish LDAR programs 
and multiple inspections a year. As well as requiring corrective actions, the Regulations address the key 
five areas, such as fugitive emissions from equipment, venting, pneumatic devices, compressors, and well 
completions after hydraulic fracturing (ECCC, 2017). It is also set to prevent hydrocarbon gas from being 
wasted and save over CAD$1 billion worth of gas between 2018 and 2035 (ECCC, 2021).

Additional federal policies include the Emissions Reduction Fund (ERF) and Clean Fuel Regulations (CFR, 
alternately known as Clean Fuel Standard). The ERF, size of CAD$750 million, provides funds to onshore and 
offshore oil and gas companies to invest in research, infrastructure, and green technologies across upstream and 
midstream operations. The CFR requires liquid fuel suppliers (e.g., gasoline and diesel used in transportation) to 
lessen the fuel’s carbon intensity by 2030 and support technologies concerning “all stages of fuel production 
and use” including carbon capture and storage and those reducing methane reductions (ECCC, 2021). The CFR 

allows methane reduction projects previously not covered by existing regulatory requirements to be eligible for 
creating credit. The biggest change under this law is that low-carbon energy producers can generate compliance 
credits and subsequent revenues on their own (Duncanson et al., 2022). Now fuel suppliers are obligated to 
assess their competitiveness in the credit market and are encouraged to invest in alternative low-carbon fuels 
and methane reduction projects to create compliance credits (Duncanson et al., 2022).

Launched in 2020, the ERF supports investments in green technologies in the oil and gas industry, selectively 
subsidizing those that fully eliminated methane emissions. The government also continued to make public 
investments in clean technology innovation through its Clean Resource Innovation Network (CRIN) funded 
by Strategic Innovation Fund (SIF) and the Canadian Emissions Reduction Innovation Network (CERIN) 
(ECCC, 2022a). In March of 2022, CRIN held the nationwide Reducing Environmental Footprint Technology 
Competition, which supports projects on monitoring, quantifying, and abating methane emissions (CRIN, 
2022b). One notable winner of the competition is SensorUp Innovations’ multi-sensor digital platform for 
methane detection and prediction, winning CAD$1,000,000. The cloud platform uses global real-time sensor 
data and AI and proposes to predict and prevent early leaks for oil and gas companies (CRIN, 2022a). The 
CERIN also supports the interdisciplinary exchange of knowledge across academia, governments, and industry 
by providing testing platforms to develop, validate, and deploy new technologies (CRIN, 2022b).

Waste/Landfills
In the waste/landfill sector, municipal solid waste landfills (87%) are most responsible for methane emissions, 
followed by industrial wood waste landfills (8%), wastewater treatment and discharge (4%), and biological 
treatment of solid waste (1%). The government seeks to reduce annual landfill methane emissions by 50% by 
2030 through enhanced methane-capturing systems and diverting biodegradable waste. It also introduced 
market-based measures, such as the Clean Fuel Regulations and the Greenhouse Gas Offset Credit System 
Regulations, whereby federal offset credits may compensate for excess emissions reduced by the regulations. 
Biogas and renewable natural gas transferred from landfill gas generate credits under the regulations, as well 
as methane reductions from landfill gas management.

Agriculture
In agriculture, beef production (71%) is the primary source of methane emissions. The government invests in 
technological innovation in the agricultural sector, which sets out to improve feed strategies, on-farm energy 
efficiency, and green energy and bioeconomy (ECCC, 2021). The new Sustainable Canadian Agricultural 
Partnership, starting in 2023, plans to cut 3-5 Mt of greenhouse gas emissions. The Partnership shares the 
cost between federal and provincial states to fund programs for raising farmers’ awareness of environmental 
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risks and support innovative solutions for methane mitigation.

Remaining Sources of Methane Emissions
The remaining sources of methane emissions mostly come from residential buildings (36%), coal mining (29%), 
transportation (24%), and others (11%) (ECCC, 2021). Across all these sectors, the Canadian government 
channels its efforts to (1) phasing out coal-fired electricity and banning thermal coal exports by 2030, (2) 
achieving net-zero emissions from buildings by 2050, and (3) continuing investments in electric vehicle 
charging infrastructures.

Other than reducing anthropogenic methane emissions, the government supports conservation programs 
for wetlands and Arctic permafrost, which can capture methane emissions. Canada’s federal actions include 
protecting and conserving 30% of marine and coastal areas by 2030, limiting industrial disturbance on 
wetlands, and expanding the existing Nature Smart Climate Solutions Fund (Government of Canada, 2022)

European Union

Overview
The EU Methane Strategy, published in October 2020, is a key initiative of the European Green Deal. The 
strategy will take a "cross-sectoral approach," targeting specific actions in each sector while also utilizing 
synergies across sectors, such as the production of biomethane (EU, 2022).14 

The EU Emissions Trading System (ETS) and the Effort Sharing Regulation (ESR) are two key instruments of 
the EU's climate legal apparatus that have the potential to contribute to methane abatement. The ETS is a cap-
and-trade system where the total amount of GHG emissions from large stationary sources (e.g., power plans 
and industrial facilities) are limited, offering a financial incentive to cut emissions. Scaling up the ETS, the ESR 
restricts all methane emissions from agriculture and sets legally binding emission reduction targets, including 
non-ETS sectors (e.g., buildings, agriculture, and waste) (LIFE Unify, 2022; COM/2020/663 final, 2020). The 
non-ETS sectors generate nearly 60% of EU greenhouse gas emissions, including methane (EU, 2021).
Furthermore, the Zero Pollution Action Plan announced in 2021 will include methane as part of its regulated air 

14  The report was written primarily based on “An EU strategy to reduce methane emissions (COM(2020)663 final),” available at https://
eur-lex.europa.eu/legal-content/EN/TXT/?qid=1603122077630&uri=CELEX:52020DC0663.

pollutants that previous laws (e.g. Directive 2016/2284/EU) did not address (European Commission, 2021). The 
Zero Pollution Action Plan is an attempt to expand the focus of methane abatement from decarbonization to 
curbing air pollutants through its transnational monitoring body. By 2025, the EU Commission plans to include 
methane as one of the major sources of air pollution under the Zero Pollution Action Plan (European Environment 
Agency, 2022). Given the transboundary release of emissions outside the EU, the UNECE Air Convention will offer 
the Member States a common framework to address the cross-country air pollution abatement (UNECE, 2022). 

The EU reinforces its multilateral partnership with international fora, including the UN Environment Programme 
(UNEP), the Climate and Clean Air Coalition (CCAC), the IEA, the Arctic Council, and the Association of 
Southeast Asian Nations (ASEAN) (EU, 2022). Most notably, the EU Commission is engaged in the Oil 
and Gas Methane Partnership 2.0 (OGMP 2.0), managed by UNEP. Other global initiatives include Global 
Methane Initiative, the World Bank’s Global Gas Flaring Reduction initiative, and the World Bank’s initiative on 
Zero Routine Flaring by 2030. The EU also actively promotes sharing satellite data on super-emitters with 
international partners, using its Earth observation program Copernicus to detect methane leaks. The EU plans 
to launch more satellites in the future to cover the same spectrum as Sentinel 5P. 

Sources of Methane Emissions
The EU has not yet published official figures on the sources of methane emissions. However, it has 
implemented a tiered system for methane reduction targets, with Tier 1 representing the most basic approach 
and Tier 3 requiring the highest level of precision. While few member countries have adopted the most rigorous 
Tier 3 standards, the EU is working towards widespread adoption in the energy and agricultural sectors in the 
future (EU, 2022; COM/2020/663 final, 2020).

Oil and Gas Industry
For the energy sector, the EU Commission delivered legislative proposals in 2021 on relevant measures, 
such as MRV and LDAR, both of which hinge on the OGMP 2.0 framework. In the absence of significant 
commitments from the EU’s international partners, the Commission is also seeking to strengthen the coalition 
among fossil fuel buyer countries, including Korea and Japan, to support international measurement, reporting, 
and verification (MRV) standards and technological developments (COM/2022/542 Final, 2022). Along with 
the Asian nations, Europe ranks first with its largest imports of oil and gas – and nearly 80% of its emissions 
come from its exporting countries outside the EU – and sets out to implement a compulsory MRV framework 
for “all energy-related methane emissions” based on the OGMP 2.0 framework (COM/2020/663 final, 2020). 
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Specifically, the Commission’s “Fit for 55” report seeks to amend Article 14 which requires energy operators 
to develop LDAR programs and report their performance to “competent authorities” (CA) designated by the 
Member States (COM/2022/542 Final, 2022). This way, LDAR obligations seek to improve flaring efficiency. 

Agriculture 
The second largest source of methane emissions comes from agricultural activities in Europe. The Commission 
seeks emission reduction by reducing nutrient losses in animal feed, producing biogas, and promoting 
balanced public diets. Livestock and manure management is suggested as one alternative to reducing enteric 
methane emissions (Mcdonald et al., 2021). Laid out in one of the backbones of the EU’s agricultural policies, 
the EU promotes carbon farming, a business model aimed at upscaling climate mitigation through additional 
incentives to farmers (Mcdonald et al., 2021). 

Sustainable biogas production is also emerging as a new source of economic opportunities for farmers, 
particularly in rural areas. Agricultural waste, such as manure, is a highly useful source of biogas and bio-chemical 
production through anaerobic digesters and biorefineries. The residue after biogas production can be processed 
into a soil improver, unlike other synthetic fertilizers of fossil origin. The EU’s long-term decarbonization strategy 
projects the EU’s annual consumption of biogases to grow to 72 Mtoe at most, from about 17 Mtoe in 2017 
(COM/2020/663 final, 2020). In light of the fast-growing biogas production industry, the EU is set to promote 
suitable agricultural practices, sustainable use of digestate and nutrients, and investments in efficient installations 
and training programs. Throughout the process, cooperation among farmers and local communities will play a 
primary role in promoting biogas production and rural development, as stated in the Long Term Vision for Rural 
Areas established in 2021. The Commission is also developing a digital carbon navigator template and guidelines, 
as well as an inventory of the most effective farming practices and technologies.

Waste
In 2018, the EU waste legislation imposed on Member States an obligation to collect biodegradable 
waste separately by 2024 and introduced a target of a maximum of 10% landfilling of waste by 2035 
(COM/2020/663 final, 2020). For this goal, the Commission is set to enforce existing landfill diversion targets 
for biodegradable waste and remove illegal landfill sites. Enhanced MRV will also promote better forecasting of 
methane emissions from landfills. The upcoming Landfill Directive in 2024 proposes to establish law-binding 
enforcement to improve methane collection and minimize landfills’ climate effects (European Commission, 
2020). By December 2024, the Commission announced to review the 2035 10% target and introduce a 
quantitative target per capital on landfilling.

Finally, new biomethane technologies will enhance effective methane abatement. The Commission will support 
targeted research on the new technologies, as part of its Strategic Plan 2021-2024 of Horizon Europe.

International Initiatives
At COP27, the US and EU, along with others, issued a joint factsheet announcing partner countries’ methane 
reduction actions after the Global Methane Pledge Ministerial (US Department of State, 2022). The US and 
EU introduced strengthened revisions to their pre-existing methane reduction plans and preparation of 
comprehensive EU-wide regulations, respectively. In tandem, 27 member countries, including Brazil, Canada, 
Netherlands, Norway, Sweden, and Vietnam, announced their methane action plans in the factsheet. Countries 
with emerging economies, such as Bangladesh, Cote d’ Ivoire, Mexico, Morocco, and Nigeria, also incorporated 
a strong emphasis on methane reduction in their climate action plans. 

Most notably, COP27 also produced a joint declaration advocating methane reduction from both energy 
importers and exporters. Known as a “Joint Declaration from Energy Importers and Exporters on Reducing 
Greenhouse Gas Emissions from Fossil Fuels,” the US and EU released a statement encompassing more than 
one-third of global gas output and more than half of global gas import volumes while the specific implantation 
schemes are yet to develop (Discussed below).

Global Methane Pledge
The United States and European Union launched the Global Methane Pledge at COP 26, an initiative committing 
its more than 150 signatories to reduce methane emissions by at least 30% below 2020 levels by 2030. In June 
2022, the US, EU, and other countries introduced the GMP Energy Pathway to encourage wider participation 
in methane reduction efforts (IISD, 2022).15 At COP27, the GMP Food and Agriculture Pathway and GMP 
Waste Pathway were also announced to provide targeted efforts to reduce methane emissions, with financial 
support from organizations including the Green Climate Fund, International Fund for Agricultural Development, 
and Global Methane Hub (US Department of State, 2022). These organizations will provide funding for a just 
transition in emerging economies and support methane research and the development of an open-source 
information-sharing platform (CATF, 2022).

15  Inaugural members of the GMP Energy Pathway are Argentina, Canada, Egypt, Germany, Italy, Japan, Mexico, Nigeria, and Norway.
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International Methane Emissions Observatory (IMEO)
The United Nations Environment Programme’s International Methane Emissions Observatory (IMEO) exists 
to provide open reliable actionable data to the individuals who act to reduce 150 Mt of methane emissions by 
2030. This UNEP initiative was launched at the G20 Leaders’ Summit in 2021, with support from the European 
Commission. IMEO catalyzes the collection, reconciliation and integration of empirically based, near real time 
methane emissions data. 

IMEO collects and reconciles methane emissions data from scientific measurement studies, satellites through 
the Methane Alert and Response System (MARS), rigorous industry reporting through the Oil and Gas 
Methane Partnership 2.0 (OGMP 2.0), and national inventories (UNEP 2022a, 2022b). IMEO focused initially 
on emissions from the fossil industry. From 2023, IMEO will expand its activities to other sectors. IMEO is 
creating a global, public database of empirically verified methane emissions, which will incentivize companies 
and governments across the globe to target strategic mitigation actions and to identify science-based policy 
options.

IMEO acts as an independent and trusted entity that integrates data on methane emissions and tracks 
progress against commitments from the companies and governments. On 15 December 2021, the European 
Commission’s first legislative proposal on methane emissions reduction in the energy sector established IMEO 
as the independent verification body, “in particular with regards to the methodologies for data aggregation and 
analysis and verification of methodologies and statistical processes employed by companies to quantify their 
methane emissions reported data” (COM/2021/805 Final).

IMEO’s Methane Alert and Response System (MARS) 
At COP 27, IMEO launched its Methane Alert and Response System (MARS), the first global system providing 
actionable and transparent data on methane emissions thanks to satellites in near real time. The aggregated 
data results are then made available to policymakers, companies, and the public. MARS is a collaborative effort 
between UNEP, the International Energy Agency and the Climate and Clean Air Coalition. MARS is set up as 
part of UNEP’s strategy to get policy-relevant data into the right hands to mitigate methane emissions. MARS’s 
data is one of the key components of IMEO’s solution to the methane data problem.

MARS primarily targets large methane plumes and hot spots, such as super-emitter flares, and encourages 
its countries and companies to take necessary abatement actions. MARS is currently in a pilot phase. Its initial 
results will be reported at COP28. MARS focuses first on significant methane emissions sources from the 
energy sector. With more satellites coming online, MARS will then detect smaller plumes and expand to other 
methane emitting sectors such as waste and livestock – two other high-emitting sectors.

The Oil & Gas Methane Partnership 2.0 (OGMP 2.0) 
The Oil and Gas Methane Partnership 2.0 (OGMP 2.0) is UNEP’s flagship oil and gas reporting and mitigation 
program. OGMP 2.0 is the only comprehensive, measurement-based international reporting framework for 
the sector. The earlier version of OGMP 2.0 — OGMP — was launched in 2014 by the Climate and Clean Air 
Coalition. It was ratcheted up in scope and ambition in November 2020 to become OGMP 2.0. OGMP 2.0 is 
a more ambitious and comprehensive reporting framework that fosters reporting of methane emissions and 
directly connects it to strategic mitigation actions. This comprehensiveness allows to track and compare 
progress and performance across companies (UNEP, 2022a). OGMP 2.0 requires participating companies to 
report annually on their methane emissions across all material assets using the most accurate methods and 
science-based measurement frameworks, as opposed to using generic emission factors. Companies also 
commit to establishing a methane reduction target and report on progress towards this target.

OGMP 2.0 establishes five reporting levels with the highest level (Level 5) requiring that companies reconcile 
their source-level emission inventories (Level 4) with measurements at the site level. To get the Gold Standard, 
companies must achieve Level 4/5 reporting for operated assets within three years and for non-operated 
assets within five years, consistent with the OGMP 2.0 Reporting Framework (OGMP, 2020). OGMP 2.0 Gold 
Standard ensures the highest level of data integrity for investors, regulators, and other key stakeholders. The 
companies’ data reported to OGMP 2.0 also supports the development of an open, reliable and actionable 
global database of methane emissions by UNEP’s International Methane Emissions Observatory (IMEO), which 
uses the data to track progress of the Global Methane Pledge. 

Joint Declaration from Energy Importers and Exporters on Reducing Greenhouse Gas 
Emissions from Fossil Fuels
In November of 2022, the US, EU, Japan, Canada, Norway, Singapore, and the UK published a Joint 
Declaration from Energy Importers and Exporters on Reducing Greenhouse Gas Emissions from Fossil Fuels 
(European Commission, 2022b). The Joint Declaration specifically seeks to provide further implementation 
actions to abate methane emissions in the energy sector, in accordance with the GMP Energy Pathway. The 
proposed plans include (1) adopting policies and measures to reduce methane in the oil and energy industry, 
such as routine venting and flaring, leak detection, and repair programs across upstream, midstream, and 
downstream operations, (2) adopting policies and regulations to support a robust MRV and increase the 
transparency of data in the energy sector, (3) creating sustainable global energy market and value chain for 
methane mitigation especially through encouraging corporate participation in the OGMP 2.0, and (4) providing 
technical assistance and financial support for the energy sector (European Commission, 2022).
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IV. Recommendations 

Methane reduction is essential to boosting the energy efficiency of the energy sector and slowing 
global warming in the immediate future. As a signatory of the Global Methane Pledge (GMP), Korea has 
committed to reducing its methane emissions by at least 30% by 2030, relative to the levels in 2018. To 
fulfill this commitment, Korea should not only set clear and specific targets for abatement but also introduce 
concrete steps to enforce regulations and voluntary initiatives at a corporate level. We make the following 
recommendations for policymakers and relevant stakeholders.

1. Strengthening Regulations and Complementary Measures
Korea should strengthen its methane regulations and other complementary measures to 
provide a consistent and standardized MRV (measurement, reporting, and verification) 
framework.
The current legal framework does not provide any binding requirements for corporations to reduce or capture 
methane, meaning that there is little incentive for companies to take action to reduce methane. However, it 
is essential that the government implements regulatory measures that standardize and consistently monitor, 
report and verify emissions. This will help Korea to adapt more quickly to the global trade regulations that are 
being developed in line with the international MRV frameworks.

For example, the country can expand its fugitive emissions management, such as the US Super-Emitter 
Response Program, which requires operators to respond to third-party reports of methane leaks and 
implement a requirement for pipeline operators to update their inspection and maintenance plans on fugitive 
emissions. Existing laws, such as the Urban Gas Business Act and the Clean Air Conservation Act, already 
have prior requirements regulating similar pollutants and can be applicable to regulating methane emissions as 
well. The government can better utilize these laws to strengthen regulations on methane emissions.

As seen in the case of the US, a charge on methane emissions can also provide a powerful economic incentive 
for corporations to reduce methane emissions. By imposing a fee on the release of methane becoming even 
costlier with the recent energy crisis, the government can encourage businesses to drive down emissions and 
encourage the adoption of cleaner technologies and practices. 

By introducing new regulatory requirements such as the methane charge, the Korean government should 
create a clear and enforceable framework that encourages corporations to take steps to reduce methane, 
helping to buy more time before 2050. 

2. Encouraging Corporate Engagement through OGMP 2.0
Korea should create a voluntary reporting framework for domestic firms to measure, 
report, and verify their emissions in accordance with international standards.
In the coming years, the global demand for more stringent methane reduction targets and higher levels of 
reporting is likely to increase. The ongoing development of the EU’s Methane Supply Index is likely to amplify 
these international concerns. Companies that are proactive in addressing methane leaks and implementing 
transparent corporate-level detection and reporting standards will be more attractive to ESG investors. 
Those that lag behind may face increased pressure to improve their transparency and reporting practices. It 
is imperative that Korea also establish a voluntary reporting framework for domestic firms to lead the global 
effort to mitigate methane emissions in the future.

The OGMP 2.0 standards aim to increase the consistency and transparency of methane emissions data, 
particularly from countries that export gas and oil to Europe (Chase & Hallahan, 2022). By requiring companies 
that operate in Korea and export methane to Korea to participate in the OGMP 2.0 program, Korea can 
contribute to the development of a public dataset of methane emissions. This dataset will make it easier 
to compare methane emissions across countries and identify any gaps in reporting. By increasing the 
transparency and consistency of methane emissions data, companies can take steps to reduce their emissions 
by identifying and addressing sources of methane emissions within their operations. This helps to mitigate the 
impact of methane on the environment and contributes to global efforts to reduce greenhouse gas emissions.

Such transparent reporting is likely to accelerate with the introduction of a Methane Supply Index (MSI), which 
would track the world’s methane emission sources. Methane footprint from different gas suppliers will be made 
public, and Korea will face greater international pressure to purchase gas from energy operators that emit less 
methane emissions (Stratas Advisors, 2021). 

To prevent this, the government should collaborate with KOGAS, a major LNG importer both domestically and 
internationally, to encourage their participation in the OGMP 2.0 and establish a benchmark for the energy 
industry. As one of the world’s largest importers of LNG, KOGAS has the potential to significantly impact the 
industry through its participation in OGMP 2.0. In Asia general,  PETRONAS, one of the world’s largest state-
owned oil and gas companies in Malaysia, has been committed to methane abatement since 2013 (PETRONAS, 
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measuring methane emissions include bottom-up detection methods, such as ground surveys using infrared 
cameras, and top-down, aerial measurements using aircraft and satellite remote sensors. In addition, modeling 
software can be used to accurately predict methane emissions and identify opportunities for reduction. 

The government can facilitate this technological advance by providing centralized fugitive emission 
management services and financing innovative projects. Canada’s Target Emissions Services, which employ 
infrared cameras and other tools to identify methane leaks from pipes and other infrastructure, has proven 
effective, for example.17 The US’s SCALEUP Program is another example where the government can bring 
down the costs of MRV technology through state funding. The Korean government has already announced 
plans to financially support medium-sized “green businesses” as part of its 2023 action plan, as well as 
establishing an independent fund for sustainable industries (Ministry of Environment, 2023). By investing in 
new technologies and supporting innovative approaches among green businesses, the government can help 
to accelerate the process of measuring methane emissions and identify effective abatement strategies. 

4. Reinforcing Cooperation between Energy Exporters and Importers
Korea should accelerate its entry into the Joint Declaration from Energy Importers and 
Exporters on Reducing Greenhouse Gas Emissions from Fossil Fuels.
The Joint Declaration is the first step to creating a common ground for establishing cross-border regulations 
on methane emissions, especially for non-oil-producing countries including Korea and Japan. The global 
regulations on not only fossil fuel producers but also buyers to make sensible, reasonable choices of purchase 
are anticipated to grow even stronger. In the next coming years, the Joint Declaration is likely to transform into 
concrete discussions on international carbon charges for both importers and exporters of fossil fuels, including 
Korea. Some countries who are already part of these formative discussions will earn “early-bird” tickets to set 
the initial terms on international methane charges in their favor. This will give them more time to adjust their 
domestic policies in coordination with international standards. As discussed above, the US recently announced 
the world’s first domestic tax on methane emissions while Canada is already discussing the domestic 
application of ETS policies for smaller businesses. 

2022a). PETRONAS seeks to achieve a 2030 target of 70% methane emissions reduction throughout its 
natural gas value chain. In November 2022, PETRONAS also joined the OGMP 2.0 and announced the adoption 
of a transparent measurement-based reporting framework, in support of Malaysia’s national climate plan 
(PETRONAS, 2022b). 

Similar to Malaysia’s example, it is recommended that the Korean government works closely with KOGAS 
– given its 80% share of domestic LNG imports – and other organizations in the energy sector to enforce a 
transparent reporting system. 

3. Investments in Quantification of Emissions and Clean Technology
Korea should boost investments in MRV and LDAR technology and support mitigation 
policies.16

Identifying the exact sources of emissions, particularly super emitters, is an essential step before devising 
effective mitigation policies. The current contribution of emissions from the oil and gas industry – as well as 
the official estimate for Korea's fugitive emissions – is considerably underestimated, given little research on 
downstream emissions (EM, 2022). A study by Seoul National University’s Climate Lab reports that there has 
been a considerable quantity of methane released from manholes in Seoul, as well as a high possibility for 
underreported data (Jeong, 2022). 

With a robust MRV system in place, the government can develop more accurate and sophisticated prediction 
models for these emissions, allowing for better targeting of mitigation efforts and more effective policy-
making. Additionally, an MRV system can provide greater transparency and accountability within the energy 
sector, helping to build trust and confidence among stakeholders. 

Cost-effective technologies, including LDAR and gas capture technologies, will provide solutions for reducing 
emissions reported through the MRV framework. By identifying and fixing leaks in a timely manner, companies can 
prevent the release of significant amounts of methane and save valuable resources that would otherwise be wasted. 
Investments in new methane reduction technology will also be necessary. Technologies that can be useful in 

17  Canada provides Target Emissions Services that have thus far conducted 224 inspections at 104 facilities (ECCC, 2022d).16  MRV: Measurement, Reporting, and Verification; LDAR: Leak, Detection, and Repair
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As countries around the world increase their regulations on methane emissions, it is suggested that Korea 
consider the potential impact of its relevant carbon emissions policies , including the Emissions Trading 
Systems (ETS), the EU Effort Sharing Regulation (ESR), and the recently introduced EU Carbon Border 
Adjustment Mechanism (CBAM).  

A thorough science-based examination of the current methane emissions, will enable policymakers and 
corporations to estimate the total costs – and benefits – the domestic energy industry will face when the Joint 
Declaration develops into a full-blown regulation mechanism. While the future direction of this declaration 
remains to be seen, the Joint Declaration foregrounds the meaningful step to formulating the next action plans. 

Conclusion

Addressing methane emissions is crucial for mitigating climate change and protecting the health of citizens. 
South Korea, heavily reliant on energy imports, has the opportunity to improve its energy efficiency and 
international leadership by reducing methane emissions, particularly in the energy sector where fugitive 
emissions are a significant contributor. To this end, this report has suggested that Korea should consider 
updating and improving its quantification measures, strengthening regulations on energy operators, and 
establishing a domestic voluntary platform for the private sector to report on methane emissions. Private 
sector engagement, particularly through investment in MRV and LDAR technology, will also be important 
in achieving these goals. Large-scale behavioral changes should follow in tandem, with Korea’s successful 
implementation of methane policies. Encompassing agriculture, livestock, and waste sectors, a mass cultural 
shift in everyday lifestyles will be essential and require further research.

Through implementing aforementioned measures and policies, the government will be able to position the 
country as a leader in the global effort to address methane emissions and demonstrate a commitment to 
sustainability and responsible resource management. Developing robust regulations will be a vital step in 
effectively addressing methane emissions and achieving meaningful and lasting change.
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