
 

 

 

 
 

 

 

 

 

 

 

The Australian Natural Gas Industry:  

Monitoring, reporting, and reducing methane emissions  

 

 
 

August 2021 
 

 

 

 

 

   

 
 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ESG & Carbon Services was commissioned by the Australian Gas Industry Trust (AGIT) to undertake a 

ŘŜǎƪǘƻǇ ǊŜǾƛŜǿ ƻŦ ǘƘŜ ƴŀǘǳǊŀƭ Ǝŀǎ ƛƴŘǳǎǘǊȅΩǎ ŀǇǇǊƻŀŎƘ ǘƻ ƳŜǘƘŀƴŜ ŜƳƛǎǎƛƻƴǎ measurement and 

reporting, and to highlight some industry initiatives to reduce methane emissions. 

ESG & Carbon Services in collaboration with TRKN Consulting have developed this report to provide 

a fact-based context for AGIT to address questions about the methane emissions from the Australian 

gas industry. The report is not intended as an advocacy publication but as a reference source for AGIT 

and its members. 

Due care and skill have been exercised in the preparation of this report. Notwithstanding, ESG & 

Carbon Services and TRKN Consulting disclaim any liability, including liability for negligence, loss 

howsoever caused damage, injury, expense, or cost incurred by any person as a result of accessing, 

using, or relying upon any of the information or data in this publication, to the maximum extent 

permitted by law. No representation expressed or implied is made as to the currency, accuracy, 

reliability, or completeness of the information contained in this publication. The reader should rely 

on their inquiries to independently confirm the information and comment on which they intend to 

act. 
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Executive summary 
 

The Australian gas industry must continue to focus on reducing its greenhouse gas emissions and 

demonstrate transparency in its approach to measure, report and mitigate its emissions. 

 

This report sets out how greenhouse gas and methane emissions from the Australian gas industry are 

estimated and reported, and it places the emissions in both the Australian and international context. 

The report also highlights some of the actions being taken by the Australian government and industry 

to continually validate and improve the reporting of methane emissions in Australia.  

 

This report is intended to provide a reference source for the Australian Gas Industry Trust to address 

questions about the methane emissions from the Australian gas industry. It is not the single source for 

all production and emissions reports ς as these are updated annually and numerous - rather, the report 

provides a guide on the relevance and veracity of various data sources and how to compare them to 

!ǳǎǘǊŀƭƛŀΩǎ ŎƻƳǇƭƛŀƴŎŜ ǊŜǇƻǊǘƛƴƎ ŦǊŀƳŜǿƻǊƪ ŦƻǊ ƴŀǘǳǊŀƭ Ǝŀǎ ƳŜǘƘŀƴŜ ŜƳƛǎǎƛƻƴǎΦ  

 

Reference sources are provided throughout the report to emissions reports and scientific studies to 

enable the reader to readily access these as needed. 

 

 

The gas industry in focus 
Global anthropogenic methane emissions are dominated by agriculture practices (~40%), fossil fuel - 

coal, oil and gas - related emissions (~35%), and waste management (~20%).  

 

Historical oil and gas industry practices in some parts of the world have resulted in significant releases 

of methane.  For example, the use of methane activated pneumatic valves on gas wells has been 

responsible for significant methane releases in the US and Russia, or the venting and flaring of gas 

associated gas produce with oil production in west Africa. However, the relative newness of the 

Australian industry means that such devices and the resulting methane releases are rare in Australia. 

 

Methane emissions from the oil and gas industry attract particular attention with the World Bank and 

United Nations Environment Program having launched a series of initiatives to either promote action 

to drastically reduce the level of greenhouse gas and methane being emitted by the oil and gas industry 

or to bring a stop to the industry all together (Section 9).1 

 

  

 
1 In December 2017, the World Bank Group announced it would no longer fund upstream oil and gas after 2019. 

https://www.worldbank.org/en/news/press-release/2017/12/12/world-bank-group-announcements-at-one-planet-summit 



 

 
Australian Natural Gas Industry: 
Monitoring, Reporting, and Mitigating Methane  Page 6 of 59 

Some commentators claim that the levels of methane released, from the production of natural gas, 

are poorly understood and likely to be higher than reported.2  These claims often speculate on the 

level of methane emissions, and inadequacies in reporting rather than presenting peer reviewed data.  

However, concerns about the veracity and lack of reporting of greenhouse and methane emissions 

from UNFCCC non-Annex 1 countries should not be assumed as automatically apply to Australia.  

This report finds that methane emissions from oil and gas operations in some countries, including 

Australia, are well understood, but data on emissions from a number of significant natural gas 

producing regions are less well represented. 

 

 

Recognising inconsistent reporting  
The estimation and reporting of greenhouse gas emissions, not just methane, worldwide is not 

consistent.  Generally, countries that are Annex 1 parties to the United Nations Framework 

Convention on Climate Change (UNFCCC), including Australia, have established estimation and 

reporting frameworks and report their emissions to the UNFCCC.  Thirteen ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ǘƻǇ twenty 

gas producing nations are not included in Annex 1 of the UNFCCC and report emissions to the UNFCCC 

less frequently.  Several of these large gas producing nations have not submitted emissions inventories 

to for the last ten years.    

 

To fill the gap in global reporting of emissions from countries that are not listed in Annex 1 of the 

UNFCCC, organisations such as the International Energy Agency (IEA) and the United Nations 

Environment Program have produced global assessments of methane emissions.   

A close examination of the IEA methane estimates with the detailed bottom-up assessment for the 

Australia oil and gas industry highlights some significant discrepancies in the IEA data. As such, the IEA 

data may be useful at a broad scale but may not be as reliable at a detailed level, particularly for 

UNFCCC Annex 1 countries.  

 

 

Australian methane emissions 
Methane emissions from the Australian oil and gas industry represent 1.74% of Australia's annual 

greenhouse gas emissions. This compares with methane emissions from agriculture (11%), coal (4.8%) 

and waste (2%). 

 

Greenhouse and methane emissions can be estimated using either bottom-up or top-down estimation 

methods. Bottom-up methods have been traditionally used and involve identifying each emission 

source and estimating emissions from each of those sources. Top-down methods generally involve 

remote sensing and use complex mathematical models to convert the detected signal into an 

emissions rate and then must apportion the detected emissions to the various sources. 

 
2 For example: 

Ψ9ƴǾƛǊƻƴƳŜƴǘŀƭ ƛƳǇŀŎǘǎ ƻŦ ƴŀǘǳǊŀƭ ƎŀǎΩΣ ¦ƴƛƻƴ ƻŦ /ƻƴŎŜǊƴŜŘ {ŎƛŜƴǘƛǎǘǎΣ мф WǳƴŜ нлмфΦ   
https://www.ucsusa.org/resources/environmental-impacts-natural-gas 
Ψ²Ƙȅ Ǝŀǎ ƛǎ ōŀŘ ŦƻǊ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ŀƴŘ ŜƴŜǊƎȅ ǇǊƛŎŜǎΚΩΣ /ƭƛƳŀǘŜ /ƻǳƴŎƛƭΣ ол WǳƴŜ нлнл 
https://www.climatecouncil.org.au/resources/why-is-gas-bad-for-climate-change-and-energy-prices/ 
'Methane released in gas production means Australia's emissions maybe 10% higher than reported', Guardian Australia, 26 
August 2020  https://www.theguardian.com/environment/2020/aug/26/methane-released-in-gas-production-means-australias-
emissions-may-be-10-higher-than-reported 

https://www.ucsusa.org/resources/environmental-impacts-natural-gas
https://www.climatecouncil.org.au/resources/why-is-gas-bad-for-climate-change-and-energy-prices/
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Both bottom-up and top-down approaches require careful design and field checking to validate the 

results. Results from top-down emissions estimates need to be carefully interrogated to ensure 

appropriate experimental design and field checking. Similarly, bottom-up assessments should be 

interrogated to validate the emissions factors being used. 

 

In Australia, reporting of greenhouse gas emissions, including methane, is undertaken in accordance 

with the National Greenhouse and Energy Reporting Act 2007 (NGER).  NGER uses a bottom-up 

approach and incorporates the use of factors in estimating some emissions sources.    

 

The appropriateness of these factors has been an area of continual validation by the industry and 

Australian Government since the inception of NGER over ten years ago.  Section 8 of this report 

outlines some of those studies as they relate to the oil and gas sector.  The reviews have either 

validated the appropriateness of the emissions factors or where required have provided the scientific 

evidence to support amendments.   

As part of these reviews, Government and industry have worked to update the methods for estimating 

fugitive emissions from oil and natural gas facilities to ensure they reflect the latest available research 

and reflect the results of Leak Detection and Repair (LDAR) programs3.   

 

 

Industry response 
The gas industry in Australia must continue to monitor and track methane emissions and publish 

results in a scientific, fact-based way to address misinformation and myths regarding the industry. 

Australia must continue to actively engage in international forums to promote transparent reporting 

of greenhouse gas emissions, including methane, and demonstrate its commitment to mitigation 

methane emissions. 

 

In response to the focus on methane emissions the global oil and gas industry participates in the 

processes initiated by the World Bank and United Nations Environment Program.  In addition, the 

industry has launched the Oil and Gas Climate Initiative and in Australia several the larger upstream 

oil and gas companies have publicly disclosed the actions they are taking to reduce their methane 

emissions (Sections 9 and 10). 

 

 
3 http://www.cleanenergyregulator.gov.au/ERF/Pages/News%20and%20updates/News-item.aspx?ListId=19b4efbb-6f5d-4637-94c4-

121c1f96fcfe&ItemId=924 



 

 
Australian Natural Gas Industry: 
Monitoring, Reporting, and Mitigating Methane  Page 8 of 59 

About this report 
 

The natural gas industry is uniquely placed to achieve dual goals of lowering emissions and meeting 

energy security demands - ultimately accelerating the transition to a net-zero economy both here in 

Australia and internationally. 

 

For the natural gas industry to improve its sustainability credentials it must commit to transparent 

measurement and reporting of greenhouse gas emissions, energy efficiency, and emissions reduction 

initiatives to further reduce lifecycle emissions. Although the Australian industry is well advanced in 

most of these aspects, the perception of the industry often differs from reality. This is reflected in 

many sections of the media, by activists and elements of the community, and by some investor 

analysts. 

 

This report is intended to provide a reference source for the Australian Gas Industry Trust (AGIT) to 

address questions about the methane emissions from the Australian gas industry. It is not the single 

source for all production and emissions reports ς as these are updated annually and numerous. 

Rather, the report provides a guide on the relevance and veracity of various data sources and how to 

ŎƻƳǇŀǊŜ ǘƘŜƳ ǘƻ !ǳǎǘǊŀƭƛŀΩǎ ŎƻƳǇƭƛŀƴŎŜ ǊŜǇƻǊǘƛƴƎ ŦǊŀƳŜǿƻǊƪ ŦƻǊ ƴŀǘǳǊŀƭ Ǝŀǎ ƳŜǘƘŀƴŜ ŜƳƛǎǎƛƻƴǎΦ The 

report also places the methane emissions from the natural gas industry in context with other sectors 

internationally and here in Australia. 

 

The reference sources are provided throughout the report to the emissions reports and scientific 

studies to enable the reader to readily access these as needed. The report is divided into the following 

sections: 

 

Section 1:  The Australian natural gas industry Establishes the context for the natural 

gas industry Section 2:  International context for natural gas 

   

Section 3:  Global reporting framework Provides an outline of the reporting and 

policy context for methane emissions Section 4:  Australian policy framework 

   

Section 5:  Australian greenhouse gas emissions Analyses gas industry methane emissions 

in context with other sectors Section 6:  International greenhouse gas emissions 

   

Section 7:  Measurement methods Review of methane measurement 

methodologies 

   

Section 8:  Initiatives and Collaboration Presents an overview of various 

initiatives, commitments, and industry 

collaborations to mitigate methane 

emissions 

Section 9:  Australian industry methane mitigation 

initiatives 
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Section 1: The Australian Natural Gas Industry  
 

Natural gas represents an important component of the Australian economy, both domestically and 

through exports.  Approximately one third of the gas supplied to the Australian domestic market is 

used for electricity generation, the remainder is used across industry and manufacturing and in the 

residential sector. 

 

The Australian Energy Update 2020 published by the Department of Industry, Science, Energy and 

Resource estimates that in 2018/19 natural gas provided ŀǊƻǳƴŘ ƻƴŜ ǉǳŀǊǘŜǊ ƻŦ !ǳǎǘǊŀƭƛŀΩǎ ǇǊƛƳŀǊȅ 

energy production at 5,700 petajoules.  This is approximately 50 times the energy production from 

wind and solar PV at 63.8 and 53.5 petajoules respectively (see Figure 1).  

 

 

Figure 1 Australia primary energy production by fuel type4  

 

Figure 2 shows the flows of Australian natural gas in 2018/19.  Natural gas consumption in Australia 

was spread across electrical power generation, manufacturing, residential, mining and minerals 

processing and other uses.  This highlights the broad integration of natural gas as a primary fuel type 

across the Australian economy.    

 

 
4 Source: Australian Energy Update 2020 
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Figure 2 Australian natural gas flows (petajoules) 2018/195  

 

 

Primary energy consumption by fuel type 

Adjusting this data for exports and imports shows consumption of natural gas in 2018/19 amounted 

to 1,593 petajoules, about 15 times more than the contribution of hydro power, wind and solar PV 

(see Figure 3).   

 

 

 
Figure 3 Australia primary energy consumption by fuel type6  

 

The contribution of each State and Territory to the energy mix in 2018/19 is shown in Figure 4. By way 

of observation, gas utilisation is proportionally higher in those states that are less dependent on coal. 

The exception being Tasmania given its abundant hydroelectricity generation. Even South Australia 

consumed three times more energy from natural gas than renewable energy in 2018/19.   

 

 
5 Source: Australian Energy Update 2020 
6 Source: Australian Energy Update 2020 
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Figure 4 Australia energy mix by state/territory 2018/197  

 

 

 
7 Source: Australian Energy Update 2020 
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SECTION 2: International Forecast for Natural Gas 
 

The International Energy Agency (IEA) publishes an annual forecast for global energy supply and 

demand as part of its World Energy Outlook. The 2020 outlook forecasts global supply for oil, coal, 

natural gas, and low carbon fuels out to 2040. ¢ƘŜ L9!Ωǎ нлнл ǿƻǊƭŘ ŜƴŜǊƎȅ ƻǳǘƭƻƻƪ ƛǎ ǘƘŜƛǊ Ƴƻǎǘ ǊŜŎŜƴǘ 

report, with their 2021 report scheduled for publication in October 2021. 

 

Figure 5 ǎƘƻǿǎ ǘƘŜ L9!Ωǎ ŜǎǘƛƳŀǘŜǎ under ōƻǘƘ ǘƘŜ L9!Ωǎ Ψstated policy scenarioΩ and Ψsustainable 

development scenarioΩΦ Under the sustainable development scenario, natural gas is forecast to supply 

around 2,800 million tonnes oil equivalent (¬120,000 Petajoules8) to the global energy supply in 2040. 

Broadly the same amount of energy as provided by natural gas in 2010.  

 

¢ƘŜ L9!Ωǎ ²ƻǊƭŘ 9ƴŜǊƎȅ hǳǘƭƻƻƪ ǊŜǇƻǊǘǎ ǎƘƻǳƭŘ ƴƻǘ ōŜ ŎƻƴŦǳǎŜŘ ǿƛǘƘ the Net Zero Report also 

published by the IEA. TƘŜ L9!Ωǎ bŜǘ ½ŜǊƻ wŜǇƻǊǘ ƛǎ ŀ ǊƻŀŘ ƳŀǇ ǘƻ ƎŜǘ ǘƻ ƴŜǘ ȊŜǊƻ ōȅ нлрл.   The IEA 

acknowledges the gap between what needs to occur in the net zero road map and what the IEA 

expects to occur in reality in its World Energy Outlook. The reference to methane emissions in the IEA 

net zero report is an assumption in the road map that fossil fuel emissions will drop by 75% by 2030 if 

the world is to achieve net zero emissions by 2050. 

 

 
Figure 5 IEA estimates of global energy supply to 20409  

 

Greenhouse gas emissions, and in particular methane emissions, have become a focus of these and 

other similar reports. This is made opaque by the various standards of reporting internationally (refer 

Section 7). Australia is an exception with over a decade of mandatory reporting of methane emissions 

from the natural gas industry. 

 
8 One million tonnes oil equivalent equates to approximately 41.9 Petajoule 
9 Global fuel supply by scenario, 2010-2040, IEA, Paris https://www.iea.org/data-and-statistics/charts/global-fuel-supply-by-scenario-
2010-2040 - One million tonnse oil equivalent equates to approximately 41.9 Petajoules.   

https://www.iea.org/data-and-statistics/charts/global-fuel-supply-by-scenario-2010-2040
https://www.iea.org/data-and-statistics/charts/global-fuel-supply-by-scenario-2010-2040
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The amount of methane in the atmosphere has changed over the past four decades with 

concentrations sharply increasing during the 1980s but slowed to a near constant level between 2000 

and 2005 when emissions and sinks were roughly balanced.  However, in recent time atmospheric 

methane amounts have increased. Figure 6 shows the increase in global mean atmospheric methane 

levels in parts per billion since 1980.  

 

 

 
Figure 6 Global mean methane amount, 1984ς2019, parts per billion10  

 

Methane is emitted from both natural and anthropogenic sources. Human activity can directly impact 

anthropogenic sources while human-induced climate and land use change have a strong influence on 

natural methane sources.  

 

 

 
10 Source: Ed Dlugokencky, NOAA/ ESRL (www.esrl. noaa.gov/gmd/ccgg/ trends_ch4/) 
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SECTION 3: Global Emissions Reporting Framework 
 

United Nations Framework Convention on Climate Change 
The United Nations Framework Convention on Climate Change (UNFCCC) requires signatory parties to 

provide information on greenhouse gas emissions and sinks. 

 

National reporting frameworks are required to be developed tƻ ǎǳǇǇƻǊǘ ŜŀŎƘ ŎƻǳƴǘǊȅΩǎ ¦bC/// 

reporting obligations. Integral to the UNFCCC process is the independent verification and assurance 

processes (international assessment and review) undertaken by the UNFCCC of the reports submitted 

under the convention. 

 

The monitoring and verification framework for both the Annex 1 and non-Annex 1 parties are 

scattered over multiple decisions made at the Conference of Parties under the Convention. This makes 

it difficult for stakeholders who are not directly involved in the UNFCCC process to comprehend the 

complexity and nuance of these requirements. 

 

It is important to note that the reporting requirements differ dependant on the signatory being listed 

in Annex 1 or non-Annex 1 of the Convention (these are summarised in Appendix 2). Countries 

identified in Annex 1 of the UNFCCC tend to have robust emissions reporting schemes and data on 

methane emissions. This enables comparison with reports from other Annex 1 economies.   

 

Whereas many non-Annex 1 parties have not submitted regular greenhouse gas inventories under 

these provisions. Many of these parties are significant natural gas producing nations. This represents 

a significant potential gap in understanding, not just of the global methane emissions from the oil and 

gas sector, but from the global greenhouse gas emissions more broadly. 

 

However, this is scheduled to change from 2024 under the terms of the Paris Agreement. 

 

Paris Agreement reporting obligations 
Under the terms of the Paris Agreement, from 2024 onwards, all parties to the Agreement must 

submit Biennial Transparency Reports every two years. These transparency reports, include the 

partiesΩ greenhouse gas inventory and must disclose information on progress made in implementing 

their Nationally Determined Contributions.   

 

Unlike the previous UNFCCC reporting requirements, the transparency framework makes no 

distinction between industrialised and developing countries (Annex 1 and non-Annex 1 economies) 

with the reporting requirements applying equally to all parties to the Agreement. 

 

However, developing countries with limited capacities are allowed to deviate from the requirements 

and to report to a lesser extent, less frequently or in less detail. Countries wishing to make use of this 

flexibility must, however, justify their need to do so and indicate a date by which they will have 

overcome the obstacles that stand in the way of full reporting. 
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As there are currently 191 parties to the Paris agreement, post 2024 the quality and timeliness of 

global emissions reporting should improve significantly enabling a meaningful picture of global 

methane emissions to be determined. 

 

Further information on the Paris Agreement and the UNFCC is provided in Appendix 2. 

 

IPCC Guidelines 
To support consistency in reporting under the UNFCCC, the Intergovernmental Panel on Climate 

Changes (IPCC) has established requirements for how the inventories are prepared and the format of 

the reports. 

 

The Guidelines, which were most recently updated in 2019, establish detailed protocols for the 

estimation of emissions including those from the oil and gas industry.11 

 

The IPCC defines the global warming potential of the various greenhouse gas emissions. The global 

warming potential was developed to allow comparisons of the global warming impacts of different 

gases. Specifically, it is a measure of how much radiative energy the emissions of one tonne of a gas 

will absorb over a given period, relative to the emissions of one tonne of carbon dioxide. 

 

In Australia, the National Greenhouse and Energy Reporting Scheme and the Australian Greenhouse 

Emissions Information System utilise the same reporting categories and definitions set out in the  

UNFCCC reporting requirements.  This ensures commonality across the three platforms. 

 

¢Ƙƛǎ ǊŜǇƻǊǘ ŀŘƻǇǘǎ ǘƘŜ Ǝƭƻōŀƭ ǿŀǊƳƛƴƎ ǇƻǘŜƴǘƛŀƭǎ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜ Lt//Ωǎ ŦƛŦǘƘ ŀǎǎŜǎǎƳŜƴǘ ǊŜǇƻǊǘ 

and units are reported in tonnes of carbon dioxide equivalent (tCO2e) unless otherwise stated.12 

 

 

 

 

 
11 https://www.ipcc-nggip.iges.or.jp/public/2006gl/ 
12As recommended in the IPCC Fifth Assessment Report, one tonne of methane has, the equivalent global warming potential as 28 tonnes 
of carbon dioxide. 
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SECTION 4Υ !ǳǎǘǊŀƭƛŀΩǎ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ǇƻƭƛŎȅ ŦǊŀƳŜǿƻǊƪ 
 

Policy 
Under the Paris Agreement, Australia committed to reduce emissions by 26-28 per cent below 2005 

levels by 2030 ς this represents a halving of emissions per person (50% per capita target). 

 

¢Ƙƛǎ ōǳƛƭŘǎ ƻƴ !ǳǎǘǊŀƭƛŀΩǎ ǘŀǊƎŜǘ ǳƴŘŜǊ ǘƘŜ ǎŜŎƻƴŘ ŎƻƳƳƛǘƳŜƴǘ ǇŜǊƛƻŘ (under the Kyoto Protocol) to 

reduce emissions by five per cent below 2000 levels by 2020, which has been achieved, at almost 17 

per cent. 

 

As part of its commitment to the Paris Agreement, Australia provides detailed submissions to the 

UNFCCC annually. The Australian Government reports that it is focused on creating a pathway to net-

zero emissions through practical, scalable, and commercially viable technologies. Central to this is the 

Technology Investment Roadmap, which was launched as a framework to drive Australia's efforts of 

reaching net-zero emissions as soon as possible in partnership with the States, Territories, and private 

sector. 

 

A Technology Investment Advisory Council of industry, private investment, and research leaders is 

advising the Australian Government on technology priorities and annual Low Emissions Technology 

Statements. Led by Dr Alan Finkel, the Office of the Special Adviser to the Australian Government on 

Low Emissions Technology supports !ǳǎǘǊŀƭƛŀΩǎ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ŀƴŘ ŜƳƛǎǎƛƻƴǎ ǊŜŘǳŎǘƛƻƴ ǎǘǊŀǘŜƎƛŜǎ 

across government and internationally. 

 

Compliance  
Australian natural gas companies are required to comply with numerous state and federal climate 

change policies and strict penalties apply for non-compliance. The headline compliance policies are: 

 

¶ National Greenhouse and Energy Report (NGER): requirement for facilities over 25 ktCO2e per 

year to report a detailed breakdown of Scope 1 and Scope 2 greenhouse gas emissions 

annually and to be subject to periodic audit of those emission reports by the federal regulator 

(Clean Energy Regulator); and the 

 

¶ Safeguard Mechanism (SGM): which establishes an emissions cap on facilities over 100 ktCO2e 

per year and requires liable entities to submit an Australian Carbon Credit Unit (ACCU) for 

every tonne by which they exceed their facility baseline (see Figure 7). 

 

Australia has internationally recognised technical expertise in the design and implementation of 

measurement, reporting and verification systems and is building capacity in measurement, reporting 

and verification of greenhouse gas mitigation, and support for the development of blue carbon 

inventories in the Pacific and Indonesia.13 

 

 
13 https://www.industry.gov.au/policies-and-initiatives/australias-climate-change-strategies/international-climate-change-

commitments/support-for-developing-countries 
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Figure 7 !ǳǎǘǊŀƭƛŀΩǎ Safeguard Mechanism 

In Australia, the National Greenhouse and Energy Reporting Act 2007 (Commonwealth) requires 

operators of individual facilities that emit greater than 25,000 tonnes of Scope 1 and Scope 2 

greenhouse gas emissions or corporate groups that emit greater than 50,000 tonnes of Scope 1 and 

Scope 2 greenhouse gas emissions per year to report their greenhouse gas emissions, energy 

production and energy consumption annually.14 

 

The stated objectives of the NGER scheme are to: 

¶ inform government policy 

¶ inform the Australian public 

¶ help meet Australia's international reporting obligations 

¶ assist Commonwealth, state and territory government programmes and activities, and 

¶ avoid duplication of similar reporting requirements in the states and territories. 

 

Publication of Australian greenhouse and methane data 
The Australian Government publishes greenhouse related data through several channels: 

¶ For corporate groups reporting under the NGER scheme, the Clean Energy Regulator publishes 

annual data on the controlling corporation's greenhouse emissions, energy production and 

energy consumption15  

¶ For facilities that emit greater than 100,000 tonnes of scope 1 emissions in a reporting year, 

under the Safeguard Mechanism, the Clean Energy Regulator publishes annual data on  

scope 1 emissions from each facility16 

¶ The Department of Industry, Science, Energy and Resources maintains the Australian 

Greenhouse Emissions Information System, an online database documenting emissions by 

industry sector and activity by year since 200017 

 
14 Reporting thresholds also exist for the production and consumption of energy at a facility or corporate group.  
15http://www.cleanenergyregulator.gov.au/NGER/National%20greenhouse%20and%20energy%20reporting%20data/Corporate%20emissi

ons%20and%20energy%20data 
16http://www .cleanenergyregulator.gov.au/NGER/National%20greenhouse%20and%20energy%20reporting%20data/safeguard-facility-

reported-emissions 
17 http://www.cleanenergyregulator.gov.au/NGER/National%20greenhouse%20and%20energy%20reporting%20data/safeguard-facility-

reported-emissions 
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¶ !ǳǎǘǊŀƭƛŀΩǎ bŀǘƛƻƴŀƭ LƴǾŜƴǘƻǊȅ wŜǇƻǊǘ18 submitted to the UNFCCC in fulfilment of !ǳǎǘǊŀƭƛŀΩǎ 

international inventory reporting requirements on greenhouse gas emissions.  

 

The corporate and facility level published data is aggregated by gas and emissions source and as such 

is of limited value in understanding the contribution of individual sector or methane emissions to 

AuǎǘǊŀƭƛŀΩǎ ƻǾŜǊŀƭƭ ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ ŜƳƛǎǎƛƻƴǎ ǇǊƻŦƛƭŜΦ 

 

The data available is restricted to those corporations reporting under the NGER system and facilities 

subject to the safeguard mechanism. Generally, this excludes information on the agriculture sector 

and land use change related emissions.  

 

The publicly accessible Australian Greenhouse Emissions Information System (AGEIS) is the database 

that sits behind Australia's national greenhouse accounts and international reporting obligations. It 

brings together data reported from several sources including NGER and FullCAM and provides an 

economy-wide view of Australia's greenhouse gas emissions.19 

 

AGEIS is used as the foundation of the Australian Government's international reporting obligations. 

 

 

Australian Greenhouse Emissions Information System 
AGEIS provides annual data by greenhouse gas and industry sector. The gas industry sector breakdown 

is highly granular (Appendix 1). For example, greenhouse gas emissions from decommissioned oil and 

gas wells are reported under 60 separate categories: 

¶ 30 different categories for reporting fugitive emissions from abandoned oil and gas wells 

¶ 12 different categories for fugitive emissions from abandoned oil wells, and 

¶ 18 different categories for fugitive emissions from abandoned gas wells. 

 

This report focuses its discussion on AGEIS data from 2010 i.e., since the introduction of the provision 

of reliable, consistent data from the NGER system. 

 

 
18 https://www.industry.gov.au/data-and-publications/national-inventory-reports 
19 The Full Carbon Accounting Model (FullCAM) is a calculation tool for modelling Australia's greenhouse gas emissions from land use,  
land use change and forestry sectors. 
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SECTION 5: Analysing !ǳǎǘǊŀƭƛŀΩǎ Greenhouse Gas Emissions 
 

Australian natural gas industry greenhouse emissions 
The most recent data available in AGEIS is for 2019 and this shows !ǳǎǘǊŀƭƛŀΩǎ ǘƻǘŀƭ ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ 

emissions were 529 million tonnes CO2e. Figure 10 shows the contribution of the major industry 

sectors to these emissions: energy, industrial processes, agriculture, and waste. 

 

 

  
 

 
Figure 8 Major industry sectors greenhouse gas emissions (tonnes CO2e) 2019 
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Figure 9 shows the contribution to the energy sectors greenhouse gas emissions from the major 

industry sectors. 

 
 

 
 
Figure 9 Contribution to energy related greenhouse gas emissions (tonnes CO2e) 2019 

 

Energy sector emissions are approximately: 

¶ 180 million tonnes CO2e from the generation of public electricity 

¶ 100 million tonnes CO2e from the transport sector 

¶ 49 million tonnes CO2e from oil and gas industry-related emissions 

¶ 40 million tonnes CO2e from manufacturing and construction, and 

¶ 37 million tonnes CO2e from coal industry-related emissions.20 

 
20 Coal mining, fugitive emissions from solid fuels and manufacture of solid fuels 
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Oil and gas industry-related emissions in 2019 were approximately 49 million tonnes21.  This is just 

ǳƴŘŜǊ мл҈ ƻŦ !ǳǎǘǊŀƭƛŀΩǎ ƻǾŜǊŀƭƭ ŜƳƛǎǎƛƻƴǎ. 

 

Note the AGIES data does not differentiate emissions related to the production of oil and gas, likely as 

both these commodities can be produced from the one facility. Consequently, the number reported 

is likely to be an overestimate of just those emissions related to natural gas by several million tonnes. 

Nor does this figure include the end-use emissions associated with the combustion of natural gas by 

end users in Australia. 

 

It has been the growth in oil and gas emissions over the last ten years that has focused attention on 

the industry (see Figure 10). To assist in the relative comparison, the annual production of natural gas 

(petajoules) is also shown. 

 

 

 

 

Figure 10 Annual oil and gas industry greenhouse gas emissions and production  

 

  

 
21 Oil and gas extraction, gas processing and distribution, fugitive emission from oil and natural gas. [In 2020 Australia produced 961 
mmboe of petroleum, of which 913 mmboe was gas and 48 mmbbl was oil and liquids so gas was about 95%. Expressed on an energy 
ŜǉǳƛǾŀƭŜƴǘ ōŀǎƛǎΣ ƛƴ нлмфκнл ŎǊǳŘŜ ƻƛƭ ǇǊƻŘǳŎǘƛƻƴ ƳŀŘŜ ǳǇ ŀōƻǳǘ р҈ ƻŦ !ǳǎǘǊŀƭƛŀΩǎ ŎƻƳōƛƴŜŘ ƻƛƭ ŀƴŘ Ǝŀǎ ǇǊƻŘǳŎǘƛƻƴΦϐ 
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The main contributors to this growth relate to increases in combustion, flaring and venting related to 

the growth in LNG processing. It is likely that emissions levels will plateau in 2020 or 2021 with the 

addition of emissions from the Prelude facility but venting emissions reducing as the Gorgon Carbon 

Dioxide Injection Project is brought online. 

 

 

Australian methane emissions 
In 2019, AGEIS reported that !ǳǎǘǊŀƭƛŀΩǎ ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ ŜƳƛǎǎƛƻƴǎ ǿŜǊŜ р29 million tonnes CO2e (see 

Figure 12). 

 

Methane emissions comprised approximately 24% of these emissions (126 million tonnes CO2e) and 

of that, the principal source of methane emissions was from agriculture (~50% of methane emissions). 

 

The energy sector, which includes coal mining, accounted for 37 million tonnes CO2e (29% of 

!ǳǎǘǊŀƭƛŀΩǎ ƳŜǘƘŀƴŜ ŜƳƛǎǎƛƻƴǎύ ŀƴŘ ǘƘŜ ƻƛƭ ŀƴŘ Ǝŀǎ ƛƴŘǳǎǘǊȅ ŀŎŎƻǳƴǘŜŘ ŦƻǊ фΦн million tonnes O2e of 

ǘƘŜ ƳŜǘƘŀƴŜ ŜƳƛǎǎƛƻƴǎ όтΦо҈ ƻŦ !ǳǎǘǊŀƭƛŀΩǎ ƳŜǘƘŀƴŜ ŜƳƛǎǎƛƻƴǎύΦ 

 

While still significant, the methane emissions from the Australian oil and gas industry represent a 

ǊŜƭŀǘƛǾŜƭȅ ƳƛƴƻǊ ǇǊƻǇƻǊǘƛƻƴ ƻŦ !ǳǎǘǊŀƭƛŀΩǎ ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ ŜƳƛǎǎƛƻƴǎ όƭŜǎǎ ǘƘŀƴ н҈ύΦ 

 

 
Figure 11 Relative contribution of methane from the Australian oil and gas industry 

 

9.2 
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Figure 12 Methane emissions in Australia ς 2019 (tonnes CO2e) 
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The major contributors to Australia's methane emissions and the proportion these represent of 

Australia's overall greenhouse gas emissions are outlined in Table 1. 

 

!ƎǊƛŎǳƭǘǳǊŜ ŘƻƳƛƴŀǘŜǎ !ǳǎǘǊŀƭƛŀΩǎ ƳŜǘƘŀƴŜ ŜƳƛǎǎƛƻƴǎΣ ǿƛǘƘ ƭŜǾŜƭǎ over six times higher than from the 

oil and natural gas industry. It is also interesting to note that methane emissions from oil and gas are 

comparable to that from the waste sector and substantively smaller than those from the Australian 

coal industry. 

 
Table 1 Industry sector methane emissions contribution (Australia 2019)22 

Source Contribution to 
!ǳǎǘǊŀƭƛŀΩǎ greenhouse 
emissions  

Contribution to 
!ǳǎǘǊŀƭƛŀΩǎ methane 
emissions  

Methane emissions  
(million tonnes CO2e) 

Agriculture  11% 48% 61 

Energy 7% 29% 37 

Coal industry  4.8% 20% 25.2 

Oil and gas  1.74% 7.3% 9.2 

Incomplete fuel combustion  <1% 1.9% 2.4 

Land use, land use change. forestry 3% 12% 15 

Waste 2% 10% 13 

Industrial processes <1% <1% 0.08 

 

Methane emissions from the agricultural practices are primarily from: 

¶ gases released from animals that utilise enteric fermentation as part of their digestive process 

¶ gases released from manure or manure management practices, such as where waste from 

intensive piggeries or dairies is washed into ponds, and 

¶ biogenic releases from submerged land such as those used to cultivate rice. 

 

Activities that can reduce these emissions include altering the feed or microbiome of the animals or 

installing covers on manure ponds that enable the methane to be captured and either burnt or used 

for electricity generation. 

 

Coal deposits contain varying amounts of methane adsorbed to the coal. Generally, the deeper the 

coal deposit the higher the pressure and the greater the volume of methane adsorbed to the coal. 

During the coal mining process, the coal is brought to the surface, and this reduces the pressure on 

the coal and liberates the methane that was formerly adsorbed to the coal. 

 

Most of the methane is released shortly after the coal is mined, however, degassing may continue for 

several weeks.  These emissions can be reduced by actively draining methane in advance of mining 

the coal. 

 

  

 

22 Source - Australian Greenhouse Emissions Information System 
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Australian methane emissions from the natural gas industry 
When reviewing oil and gas industry greenhouse and methane emissions reports, readers should be 

aware that fugitive emissions may be used to describe different categories of emissions. The principal 

sources of methane emissions from the Australian natural gas industry include: 

¶ Natural gas 

o released during the drilling and workover of gas production wells 

o leakage from flanges and valves throughout the natural gas supply chain (transmission 

and distribution systems) 

o leakage around natural gas compressor seals 

o released during planned and unplanned maintenance activities 

¶ Oil and gas flaring 

o oil and gas operations are required to undertake hydrocarbon flaring to ensure the 

safe operation of their facilities - incomplete combustion during flaring results in 

methane being released into the atmosphere. 

¶ Oil and gas venting 

o products such as carbon dioxide are extracted during oil and gas processing 

operations are frequently vented to the atmosphere ς this venting of inert gases can 

include very small amounts of methane. 

 

²ƛǘƘƛƴ ǘƘŜ ƻƛƭ ŀƴŘ Ǝŀǎ ƛƴŘǳǎǘǊȅΣ ǘƘŜ ǘŜǊƳ ΨŦǳƎƛǘƛǾŜ ŜƳƛǎǎƛƻƴǎΩ ǊŜŦŜǊǎ ǎǇŜŎƛŦƛŎŀƭƭȅ ǘƻ ƘȅŘǊƻŎŀǊōƻƴ ƭƻǎǎŜǎ 

ǘƘŀǘ ΨǇŀǎǎƛǾŜƭȅ ŜǎŎŀǇŜΩ ŦǊƻƳ ƻǇŜǊŀǘƛƻƴǎΦ CƻǊ ŜȄŀƳǇƭŜΣ Ǿƛŀ ƭŜŀƪǎ ŦǊƻƳ ŦƭŀƴƎŜǎΣ ǾŀƭǾŜǎ, and pipelines.  

Generally, these emissions are dominated by methane. 

 

Other reporting schemes, such as NGER and reporting under the UNFCCC, the flaring and venting of 

waste or by-product gas streams are categorised as fugitive emissions, alongside the leaks from 

flanges and valves.   

 

This report adopts the oil and gas industry approach of defining fugitive emissions as unintended 

emissions from sources such as flanges, valves, and pipelines. Emissions related to flaring and venting 

are specified separately. 

 

In Australia, flaring of hydrocarbon streams is generally only undertaken to ensure the safe operation 

of a facility. In other parts of the world, gas produced as a by-product of oil production (associated 

gas) is flared where there is no alternative mechanism to commercialise the produced gas. While these 

emissions sources will be dominated by carbon dioxide, methane may also be released through this 

process because of incomplete combustion in the flare. These activities can result in substantial levels 

of emissions. 

 

Venting of by-product streams is undertaken where there is no practicable alternative option. 

Generally venting is only undertaken where the vent stream has a high level of non-hydrocarbon gases 

that would prevent the by-product stream from being flared. The venting of carbon dioxide extracted 

from raw natural gas during gas processing is a relevant example. While vent sources will be 

dominated by inert gases such as carbon dioxide, minor concentrations of methane, and other gases, 

may be included in the vent gas stream. 
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AGEIS does not differentiate between flaring and venting in the oil and gas sectors. This is not 

surprising given many production and processing facilities produce both oil and gas. The data 

presented in this report include flaring and venting data for both the oil and gas industries. While this 

will overstate the emissions attributable to the gas industry, it is likely that this overstatement is 

minimal given the respective size of the primary production of oil and gas. On a barrel of oil equivalent 

basis, annual gas production in Australia is approximately 20 times larger than annual oil production.  

 

Globally, flaring emissions from oil production can be significant where gas processing and distribution 

infrastructure are lacking, for example, in West Africa. In these jurisdictions, natural gas associated 

with oil production has historically been flared. This practice is uncommon in Australia. 

 

For 2019, AGEIS identifies 9.2 million tonnes CO2e, or 1.74%, of !ǳǎǘǊŀƭƛŀΩǎ ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ ŜƳƛǎǎƛƻƴǎ 

arose from methane released from the natural gas industry.23   Figure 13 shows the contribution each 

component of the natural gas value chain is responsible for to the overall level of natural gas sector 

methane emissions. 

 

 

 

 
23 Oil sector methane emissions are included in Figure 13 as it is not possible to differentiate flaring and venting emissions between the oil 
and natural gas sectors.  
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Figure 13 Australian natural gas related methane emissions (tonnes CO2e)  

Broadly these emissions are equally split between:  

¶ upstream components of the natural gas value chain  

¶ transmission and distribution components of the natural gas value chain, and 

¶ flaring and venting which is predominantly associated with the upstream components.  

 

The contribution of ŜŀŎƘ ƻŦ ǘƘŜǎŜ ŎƻƳǇƻƴŜƴǘǎ ǘƻ !ǳǎǘǊŀƭƛŀΩǎ greenhouse and methane emissions is 

set out in Table 2.  

 
Table 2 Oil and gas sector methane emissions contribution (Australia 2019)24 

Source Contribution to 
!ǳǎǘǊŀƭƛŀΩǎ 
greenhouse emissions  

Contribution to 
!ǳǎǘǊŀƭƛŀΩǎ ƳŜǘƘŀƴŜ 
emissions  

Methane emissions  
(million tonnes CO2e) 

Upstream  0.531% 2.22% 2.809 
     Exploration (incl. development drilling) <0.001% 0.028% 0.035 
     Production 0.228% 0.913% 1.151 
     Processing 0.306% 1.28% 1.621 

Flaring and Venting 0.534% 2.24% 2.824 
     Oil and gas flaring 0.105% 0.440% 0.554 
     Oil and gas venting 0.429% 1.80% 2.270 

Downstream 0.586% 2.46% 3.098 
     Transmission and storage 0.205% 0.859% 1.082 

     Distribution 0.381% 1.60% 2.016 

Other     

     Natural gas consuming devices 0.008% 0.332% 0.419 

      Oil production, refining and distribution 0.013% 0.055% 0.070 

 
AGEIS further breaks down the methane emissions from the downstream gas industry into: 

¶ transmission   389,000 tonnes CO2e 

¶ LNG storage   309,000 tonnes CO2e 

¶ Natural gas storage   83,000 tonnes CO2e 

¶ LNG Terminals   311,000 tonnes CO2e. 

 

The LNG storage and LNG terminals identified in this data refer to the small LNG plants used to manage 

supply/demand in the domestic grid and LNG terminals used to distribute LNG for domestic purposes.  

This should not be confused with the export LNG facilities which report under the upstream and flaring 

and venting categories. 

  

 
24 Source - Australian Greenhouse Emissions Information System. 



 

 
Australian Natural Gas Industry: 
Monitoring, Reporting, and Mitigating Methane  Page 28 of 59 

SECTION 6: Analysing Global Methane Emissions 
 

Global methane data sets 
The most readily available data on global greenhouse gas emissions is contained in the periodic 

emissions inventories submitted to the United Nations Framework Convention for Climate Change 

(UNFCCC). 

 

As discussed, the availability and credibility ƻŦ ǘƘƛǎ Řŀǘŀ ǎŜǘ ƛǎ ŎǳǊǊŜƴǘƭȅ ŘŜǇŜƴŘŀƴǘ ƻƴ ǘƘŜ ŎƻǳƴǘǊȅΩǎ 

party status to the UNFCCC. 

 

Forty-three countries, designated as Annex 1 countries and comprised mostly of advanced economies, 

submit annual greenhouse gas inventories. Non-Annex 1 countries are not required to submit regular 

ŜƳƛǎǎƛƻƴǎ ƛƴǾŜƴǘƻǊƛŜǎΦ ¢Ƙƛǎ ƛƴŎƭǳŘŜǎ Ƴŀƴȅ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ƭŀǊƎŜǎǘ ƴŀǘǳǊŀƭ Ǝŀǎ ǇǊƻŘǳŎƛƴƎ ƴŀǘƛƻƴǎΦ  

 

¢ƘŜ Ƴƻǎǘ ǊŜŎŜƴǘ ŜƳƛǎǎƛƻƴǎ ƛƴǾŜƴǘƻǊȅ ǎǳōƳƛǘǘŜŘ ǘƻ ǘƘŜ ¦bC/// ōȅ ǘƘŜ ǿƻǊƭŘΩǎ ǘƻǇ нл ƴŀǘǳǊŀƭ Ǝŀǎ 

producing nations is provided in Table 3 (ordered by date of last submission).25 

 
Table 3 Date of last emissions submission to the UNFCCC by top natural gas producing nations. 

Nation Date of last UNFCCC 
emissions submission  

USA* 2019 

Russian Federation* 2019 

Canada* 2019 

Norway* 2019 

Australia* 2019 

Netherlands*  2019 

The United Kingdom* 2019 

China 2014 

United Arab Emirates 2014 

Saudi Arabia 2012 

Uzbekistan 2012 

Argentina 2012 

Malaysia 2011 

Turkmenistan 2010 

Qatar 2007 

Iran 2000 

Indonesia 2000 

Algeria 2000 

Nigeria 2000 

Trinidad and Tobago 1990 

*  Annex 1 countries under the UNFCCC 

 

In the absence of a consistent and up to date global reporting framework several organisations have 

developed estimates of global emissions.   

 

 
25 National gas production ranking as of 2015 
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These include the: 

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

on Climate Change (data presented up to 2010) 

¶ The United States Environmental Protection Agency publishes data extracted from 

contributions to the UNFCCC Fifth Assessment Report (contains data current to 2010)26 

¶ The World Bank tracks global emissions by country (data set is current to 2012)27 

¶ International Energy Agency, Global Methane Tracker limits its analysis to methane emissions 

from the oil and gas industry and lacks transparency as to how the data is estimated28, and 

¶ ΨGlobal Methane Assessment: Benefits and Costs of Mitigating Methane EmissionsΩ, is a report 

by the United Nations Environment Program and Climate and Clean Air Coalition and reports 

methane emissions primarily by region. 

 

Table 4 presents a comparison of select data on oil and gas sector methane emissions from several of 

international data sources. The table is not intended to be comprehensive but illustrative of the 

difference between some of the global methane emissions assessments. 

 
Table 4 Comparison of global oil and gas methane reports/estimates for 2019. 

Nation Global Methane 
Assessment 

(tCO2e) 

IEA Methane 
Tracker 

Database 
(tCO2e) 29 

UNFCCC 
Greenhouse gas 

database 
(tCO2e) 30 

Global Methane 
Initiative 
(tCO2e) 31 

North America 395,000,000 384,860,000 242,195,840 266,100,000 

USA*  330,120,000 203,264,540 220,980,000 

Russian Federation* 409,000,000 390,684,000 100,855,940 618,930,000 

Canada*  54,740,000 38,931,300 45,120,000 

Australia*  14,840,000 8,553,640 12,345,000 

United Kingdom and Northern Ireland*  4,872,000 4,673,800 4,780,000 

Kazakhstan  26,936,000 4,629,390 790,000 

Norway*  952,000 543,000 740,000 

Saudi Arabia  51,184,000 No data 13,380,000 

Qatar  23,240,000 No data 2,900,000 

China 64,000,000 88,200,000 No data 1,564,470,000 

Malaysia   12,208,000 No data 18,460,000 

*Annex 1 countries under the UNFCCC 

 

The comparison shows that for economies that have a history of emissions reporting, primarily 

through the UNFCCC process, the data are in broad alignment, similar order of magnitude, although 

Russia is an exception. The observed differences may be because of different reporting boundaries, 

global warming potentials and estimation methodologies. For those economies that do not have a 

history with estimating and reporting emissions under the UNFCCC process, the variation between 

data sources is significant. 

 
26 https://www.epa.gov/ghgemissions/global-greenhouse-gas-emissions-data 
27 https://data.worldbank.org/indicator/EN.ATM.METH.KT.CE?end=2012&start=1970 
28 https://www.iea.org/reports/methane-tracker-2020 
29 https://www.iea.org/articles/methane-tracker-database Note the EIA data is expressed in kilo tonnes and has been converted to CO2e 
using the AR5 global warming potential (28) 
30 https://di.unfccc.int/comparison_by_gas 
31 https://www.globalmethane.org/methane-emissions-data.aspx 

https://www.iea.org/articles/methane-tracker-database
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This suggests that the actual level of global oil and gas methane emissions is inconsistent and there is 

some lack of transparency in methodologies and assumptions. This is likely to apply also to methane 

reports from other industry sectors.  

 

While developed from a bottom-up assessment, the UNFCCC data should be the most credible 

because of the UNFCCC processes and its audit and verification measures. However, one of the main 

limitations in the UNFCCC data set is that many countries are not (yet) reporting.  It will be interesting 

to see if this changes after 2024 with the new reporting obligations in the Paris Agreement.  

 

IEA Global Methane Tracker 
In 2020, the International Energy Agency (IEA) updated its global methane tracker database to include 

estimates of oil and gas industry methane emissions in 2019. 

 

The IEA noted that global:  

άEmissions levels and abatement potentials are based on sparse and sometimes conflicting 

data, and there is a wide divergence in estimated emissions at the global, regional and 

country levels. 

 

The estimates shown represent our best understanding of emissions from oil and gas 

operations based on currently available data. They are designed to help governments and 

other stakeholders understand the magnitude of the issue, but given the uncertainty that 

ŜȄƛǎǘǎΣ ǘƘŜȅ ŀǊŜ ŎƭŜŀǊƭȅ ƴƻǘ ǘƘŜ ƭŀǎǘ ǿƻǊŘέΦ 

 

The IEA models its medium to long term energy projections using its World Energy Model. The model 

is a large-scale simulation designed to replicate how energy markets function and is the principal tool 

uǎŜŘ ǘƻ ƎŜƴŜǊŀǘŜ ǘƘŜ ǎŜŎǘƻǊ ŀƴŘ ǊŜƎƛƻƴŀƭ ǇǊƻƧŜŎǘƛƻƴǎ ƛƴ ǘƘŜ L9!Ωǎ ²ƻǊƭŘ 9ƴŜǊƎȅ hǳǘƭƻƻƪΦ 

 

In recent years, the World Energy Model has been expanded to output greenhouse and methane 

emissions data. 

 

The IEA reports that their methane tracker integrates direct emissions (top-down) measurement in 

addition to bottom-up estimates. Beyond this, the IEA does not disclose how it derives the methane 

emissions published in the methane tracker. It is possible the IEA apply a country specific emissions 

factor to the level of oil and gas production output from its World Energy Model but does not disclose 

those factors. 

 

Table 5 provides a comparison between the IEA estimates of oil and gas methane emissions in 

Australia for 2019 with those published by the Australian Government in the AGEIS database. 

 
Table 5 Comparison of oil and gas industry methane data for 2019 - IEA vs AGEIS 

IEA methane emissions for 
Australian oil and gas sector 

tCO2e AGEIS  methane emissions date for 
the oil and gas sector 

tCO2e 

Upstream Natural Gas  Natural gas  
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- Fugitive  3,286,920 - Exploration32  35,970 

- Vented  7,378,280 - Production 1,151,140 

- Flared No data - Processing 1,621,430 

Sub total 10,665,200 Sub total  2,808,540 

Downstream natural gas33    

- Fugitive 1,118,040 - Transmission and storage 1,082,240 

- Vented  617,960 - Distribution 2,015,710 

- Flared No data - Other (gas consuming devices) 418,770 

Subtotal 1,736,000   

Total natural gas 12,401,200   

  Oil34 (full value chain) 69,650 

Oil Related    

- Fugitive 157,080 - Venting (oil and gas) 2,269,950 

- Vented 1,707,160 - Flaring (oil and gas)  554,300 

- Flared 570,640   

Total oil related 2,434,880   

    

Total oil and gas 14,836,080 Total oil and gas 9,219,170 

 

While the overall level of methane emissions is of a similar order of magnitude, a closer examination 

of the data shows some significant anomalies.35  

 

For example, the IEA indicates methane emissions from the upstream natural gas sector at ten million 

tCO2e.  This is substantially higher than the 2.8 million tCO2e reported in AEGIS, especially as the IEA 

report emissions for LNG processing under the downstream sector.  

 

Additionally, the figure of 1.7 million tCO2e from the venting of methane in the oil sector also appears 

high. The AGEIS data appears a more reasonable representation of the level of methane emissions for 

the Australian oil and gas sector.  

 
 

  

 
32includes development drilling. 
33 The IEA includes the transportation and processing of gas into LNG in the downstream category 
34 Includes production, transport, refining, distribution. 
35 The IEA data are expressed as tonnes of methane.  For this comparison, the IEA data has been converted to tonnes CO2e using the AR5 
global warming potential for methane of 28. 
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Global Methane Assessment 
¢ƘŜ ΨDƭƻōŀƭ aŜǘƘŀƴŜ Assessment: Benefits and Costs of Mitigating Methane EmissionsΩ ǿŀǎ ǊŜƭŜŀǎŜŘ 

by the United Nations Environment Program and Climate and Clean Air Coalition early in 2021. The 

report is primarily focused on using a range of models to evaluate the impact of methane emissions 

and methane reduction strategies on climate and ground level ozone formation and the subsequent 

flow on impacts to air quality, public health, agriculture, and other development benefits.   

 

The Global Methane assessment synthesises data from a range of previous global methane 

assessments and provides accessible data on 2017 methane emissions from major emitting regions 

and sectors, representing about 90% of global methane emissions.  Methane emissions from industry, 

land use, land use change and forestry, and methane emissions from the Oceania region are not 

included in the Global Methane Assessment.   

 

The Global Methane Assessment notes the data is inherently uncertain and varies between data 

sources. While the absolute estimates of emissions in the Assessment should be treated with caution, 

the likely relative scale and distribution of methane emissions represents a credible perspective of 

global methane emissions and the sources of those emissions enabling methane emissions in Australia 

to be placed in a global context.  

 

The Global Methane Assessment finds that anthropogenic activity is responsible for approximately 

300 billion tCO2e released annually.  This is roughly 60% of global methane emissions. The remaining 

40% of global methane emissions arise from naturally occurring sources.  Global anthropogenic 

methane emissions are dominated by agriculture practices (~40%), fossil fuel related emissions (~35%) 

and waste management (~20%).   

 

Within the fossil fuel related emissions, the Assessment estimates the oil and gas industry is 

responsible for approximately 23% of anthropogenic global methane emissions.  This is around three 

times higher than the contribution of the oil and gas industry to anthropogenic methane emissions in 

Australia at 7.3%.  

 

Despite global methane emissions from the oil and gas industry representing less than one quarter of 

global anthropogenic methane emissions and the Assessment making recommendations across the 

agriculture, coal, oil and gas, and waste sectors, much of the media commentary following the release 

of the Assessment has focused on the oil and gas sector.  This highlights the focus by stakeholders on 

the oil and gas industry.   

 

Figure 14 is derived from the Global Methane Assessment report and shows the estimated annual 

methane emissions, in tonnes CO2e per year, by global region and sector. To enable methane 

emissions from Australia to be placed into the global context, Figure 14 includes data from Australia's 

principal anthropogenic methane emissions sources in 2019. 
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Figure 14 Annual methane emissions by region and sector (million tonnes CO2e)36 

 

The Global Methane Assessment notes that emissions of methane vary greatly across regions, with 

the largest totals in China and South Asia, but there are significant contributions from all regions.  

 

Figure 15 ranks the data by the level of emissions. Methane emissions related to oil and gas production 

in the Middle East, Russia, and North America rank in the top five largest methane emissions sources. 

Methane emissions from the Australian oil and gas industry occur towards the bottom of the Figure. 

 

It is clear from this figure that agricultural and waste practices are large contributors to anthropogenic 

methane emissions. The Global Methane Assessment observes that: 

 

ά¢ƘŜǊŜ ƛǎ ŀ Ǉƻǎǎƛōƛƭƛǘȅ ǘƘŀǘ ǘƘŜ ǳǎŜ ƻŦ ƎŀǎΣ ŀƴŘ ƘŜƴŎŜ ŦǳƎƛǘƛǾŜ ƳŜǘƘŀƴŜ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘhe 

gas subsector as well as emissions associated with its extraction, will increase even under 

aggressive climate change mitigation policies.  This is quite distinct from the use of coal or 

oil, which drop much more uniformly across all potential scenarios.  

 

Most of the scenarios that include increases in gas use over the next decades maintain 

consistency with the stringent climate targets by relying on large-scale negative-emissions 

technologies in the future to compensate for their high early emissions. This is primarily 

biofuel energy with carbon capture and storage (BECCS), which does not currently exist at 

scale, is currently quite expensive though the models project that it might be inexpensive 

many decades into the future and requires converting large areas of land to growing 

biofuel crops rather than food with associated issues around food security, water usage, 

fertilizer application and biodiversity". 

 

 
36 Source: Global Methane Assessment: Benefits and Costs of Mitigating Methane Emissions with Australian data added.  Methane 
emissions from the Oceania region and related to land use change are not shown.  To ensure consistency with the Global Methane 
Assessment date, Australian agriculture emissions comprise; enteric fermentation and manure (60.49 million tonne CO2e) and rice 
cultivation (0.035 million tonne CO2e).  0.152 million tonnes CO2e related to land use change in Australia have not been included.     






















































