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ESG & Carbon Services was commissioned by the Australian Gas Industry Trust (AGIT) to undertake a
desktop review of the natural gas industry’s approach to methane emissions 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 – 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
Australia’s compliance reporting framework for natural gas methane emissions.
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
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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 of the world’s top 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:
‘Environmental impacts of natural gas’, Union of Concerned Scientists, 19 June 2019.
https://www.ucsusa.org/resources/environmental-impacts-natural-gas
‘Why gas is bad for climate change and energy prices?’, Climate Council, 30 June 2020
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-australiasemissions-may-be-10-higher-than-reported
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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-4637-94c4121c1f96fcfe&ItemId=924
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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 – 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 Australia’s compliance reporting framework for natural gas methane emissions. 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:
Section 2:

The Australian natural gas industry
International context for natural gas

Establishes the context for the natural
gas industry

Section 3:
Section 4:

Global reporting framework
Australian policy framework

Provides an outline of the reporting and
policy context for methane emissions

Section 5:
Section 6:

Australian greenhouse gas emissions
International greenhouse gas emissions

Analyses gas industry methane emissions
in context with other sectors

Section 7:

Measurement methods

Review of methane measurement
methodologies

Section 8:
Section 9:

Initiatives and Collaboration
Australian industry methane mitigation
initiatives

Presents an overview of various
initiatives, commitments, and industry
collaborations to mitigate methane
emissions
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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 around one quarter of Australia’s primary
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
6

Source: Australian Energy Update 2020
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. The IEA’s 2020 world energy outlook is their most recent
report, with their 2021 report scheduled for publication in October 2021.
Figure 5 shows the IEA’s estimates under both the IEA’s ‘stated policy scenario’ and ‘sustainable
development scenario’. 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.
The IEA’s World Energy Outlook reports should not be confused with the Net Zero Report also
published by the IEA. The IEA’s Net Zero Report is a road map to get to net zero by 2050. 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
Global fuel supply by scenario, 2010-2040, IEA, Paris https://www.iea.org/data-and-statistics/charts/global-fuel-supply-by-scenario2010-2040 - One million tonnse oil equivalent equates to approximately 41.9 Petajoules.
9
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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, 1984–2019, 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/)

Australian Natural Gas Industry:
Monitoring, Reporting, and Mitigating Methane

Page 13 of 59

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 to support each country’s UNFCCC
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
parties’ 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.
This report adopts the global warming potentials consistent with the IPCC’s fifth assessment report
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/
recommended in the IPCC Fifth Assessment Report, one tonne of methane has, the equivalent global warming potential as 28 tonnes
of carbon dioxide.
12As
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SECTION 4: Australia’s climate change policy framework
Policy
Under the Paris Agreement, Australia committed to reduce emissions by 26-28 per cent below 2005
levels by 2030 – this represents a halving of emissions per person (50% per capita target).
This builds on Australia’s target under the second commitment period (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 netzero 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 Australia’s climate change and emissions reduction strategies
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-changecommitments/support-for-developing-countries
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Safeguard Mechanism
10

ACCUs must be surrendered
to the Regulator for any
emissions above the facility
baseline.

8
6

10
8
6
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Year 2

Emissions below baseline

After surrender
of ACCUs
Emissions above baseline

Facility Baseline

Figure 7 Australia’s 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-facility17

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

Australia’s National Inventory Report18 submitted to the UNFCCC in fulfilment of Australia’s
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
Australia’s overall greenhouse gas emissions profile.
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
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.
19
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SECTION 5: Analysing Australia’s Greenhouse Gas Emissions
Australian natural gas industry greenhouse emissions
The most recent data available in AGEIS is for 2019 and this shows Australia’s total greenhouse gas
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
under 10% of Australia’s overall emissions.
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
equivalent basis, in 2019/20 crude oil production made up about 5% of Australia’s combined oil and gas production.]
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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 Australia’s greenhouse gas emissions were 529 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
Australia’s methane emissions) and the oil and gas industry accounted for 9.2 million tonnes O2e of
the methane emissions (7.3% of Australia’s methane emissions).
While still significant, the methane emissions from the Australian oil and gas industry represent a
relatively minor proportion of Australia’s greenhouse gas emissions (less than 2%).

9.2
Figure 11 Relative contribution of methane from the Australian oil and gas industry
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Figure 12 Methane emissions in Australia – 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.
Agriculture dominates Australia’s methane emissions, with levels 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
Australia’s greenhouse
emissions

Agriculture

11%

Energy

Contribution to
Australia’s methane
emissions
48%

7%

Methane emissions
(million tonnes CO2e)
61

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 – this venting of inert gases can
include very small amounts of methane.
Within the oil and gas industry, the term ‘fugitive emissions’ refers specifically to hydrocarbon losses
that ‘passively escape’ from operations. For example, via leaks from flanges, valves, 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 Australia’s greenhouse gas emissions
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 each of these components to Australia’s greenhouse and methane emissions is
set out in Table 2.
Table 2

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

Source

Upstream
Exploration (incl. development drilling)
Production
Processing
Flaring and Venting
Oil and gas flaring
Oil and gas venting
Downstream
Transmission and storage
Distribution
Other
Natural gas consuming devices
Oil production, refining and distribution

Contribution to
Australia’s
greenhouse emissions
0.531%
<0.001%
0.228%
0.306%
0.534%
0.105%
0.429%
0.586%
0.205%
0.381%

Contribution to
Australia’s methane
emissions
2.22%
0.028%
0.913%
1.28%
2.24%
0.440%
1.80%
2.46%
0.859%
1.60%

Methane emissions
(million tonnes CO2e)

0.008%
0.013%

0.332%
0.055%

0.419
0.070

2.809
0.035
1.151
1.621
2.824
0.554
2.270
3.098
1.082
2.016

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.
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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 of this data set is currently dependant on the country’s
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
emissions inventories. This includes many of the world’s largest natural gas producing nations.
The most recent emissions inventory submitted to the UNFCCC by the world’s top 20 natural gas
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
• ‘Global Methane Assessment: Benefits and Costs of Mitigating Methane Emissions’, 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

North America

Global Methane
Assessment
(tCO2e)
395,000,000

USA*
Russian Federation*

409,000,000

IEA Methane
Tracker
Database
(tCO2e) 29

UNFCCC
Greenhouse gas
database
(tCO2e) 30

Global Methane
Initiative
(tCO2e) 31

384,860,000

242,195,840

266,100,000

330,120,000

203,264,540

220,980,000

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*
Kazakhstan
Norway*
Saudi Arabia
Qatar
China
Malaysia

64,000,000

4,872,000

4,673,800

4,780,000

26,936,000

4,629,390

790,000

952,000

543,000

740,000

51,184,000

No data

13,380,000

23,240,000

No data

2,900,000

88,200,000

No data

1,564,470,000

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
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
27
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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:
“Emissions 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
exists, they are clearly not the last word”.
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
used to generate the sector and regional projections in the IEA’s World Energy Outlook.
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
Upstream Natural Gas
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tCO2e

AGEIS methane emissions date for
the oil and gas sector

tCO2e

Natural gas
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- Fugitive

3,286,920

- Exploration32

- Vented

7,378,280

- Production

1,151,140

No data

- Processing

1,621,430

- Flared
Sub total
Downstream natural

10,665,200

35,970

Sub total

2,808,540

gas33

- Fugitive

1,118,040

- Transmission and storage

1,082,240

- Vented

617,960

- Distribution

2,015,710

No data

- Other (gas consuming devices)

- Flared
Subtotal
Total natural gas

418,770

1,736,000
12,401,200
Oil34 (full value chain)

69,650

Oil Related
- Fugitive

157,080

- Vented

1,707,160

- Flared

- Venting (oil and gas)
- Flaring (oil and gas)

2,269,950
554,300

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.
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.
33
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Global Methane Assessment
The ‘Global Methane Assessment: Benefits and Costs of Mitigating Methane Emissions’ was released
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:
“There is a possibility that the use of gas, and hence fugitive methane emissions from the
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.
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Figure 15 Regional and Sector contributors to global methane emissions (2017) (million tonne CO2e)

Australian Natural Gas Industry:
Monitoring, Reporting, and Mitigating Methane

Page 34 of 59

SECTION 7: Measurement of methane emissions
Identifying and quantifying sources of methane in the atmosphere is complex, involving both natural
and anthropogenic sources that can be individually small and geographically dispersed.
Many of the oil and gas initiatives discussed in this section are focused on improving the accuracy and
transparency of methane emissions estimation and reporting in the oil and gas sector. It is anticipated
that the quality and quantity of greenhouse gas reporting should improve after 2024 – as the Paris
Agreement reporting obligations commence.
In Australia, the NGER reporting scheme provides a comprehensive reporting framework for Australian
industry. The methods and factors used to estimate the reported oil and gas methane emissions under
NGER are publicly available for external scrutiny and are supported by Government and industry
initiatives discussed latter in this section to verify and improve the veracity of the factors.
The estimation of methane emissions from sectors in Australia not covered by the NGER scheme is less
transparent despite the emissions from these sectors being significant. For example, as discussed in
Section 6, methane emissions from enteric fermentation and manure are roughly six times higher than
from the oil and gas industry and yet these emissions are not reported in the NGER Scheme, rather
they are estimated by the Australian Government as part of its international obligations.

Top-down versus bottom-up measurement
Estimates of emissions can be made using either top-down or bottom-up assessments.
Top-down estimates are performed at a regional scale, for example over a gas producing region using
techniques such as flying an aircraft or driving a vehicle equipped with gas detecting equipment,
upwind and downwind of a study area and sampling the concentration of methane in the air.
Mathematical models are then used to estimate the methane release rates and apportion the
calculated released methane across the various emissions sources.
More recently, satellite observations are being used as a basis for top-down regional estimates. All
these remote sensing methods critically require field testing to validate the efficacy of the
mathematical models and apportionment methodologies.
Bottom-up assessments, such as those reported through the UNFCCC and NGER system, are generally
developed by multiplying average emissions factors for each known emissions source by the physical
number of those emissions sources. The emissions factors are field checked using direct emissions
measurement at the component or facility level. Where an emissions source is readily measurable,
the direct measurement of the emissions from that source may be reported rather than the factorbased estimate.
There is often a persistent gap between the top-down and bottom-up estimates for emissions sources
in a region.
Some studies claim that bottom-up assessments may be low due to inaccurate emissions factors or
unrepresentative sources whose overall emissions are not adequately characterised by measurement
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campaigns employing systematic sampling.37 Confidence in bottom-up assessments can be reinforced
by studies targeted at verifying and improving the emissions factors. The Australian Government, with
the support of the Australian gas industry, has undertaken several studies to validate the NGER
emissions factors applicable to the Australian coal seam gas industry.
Top-down assessments using remote sensing, airborne and satellite-based observation, rely upon
complex models to estimate emission rates and must apportion the estimated emission rates across
multiple natural and anthropogenic emissions sources. Top-down assessments must be carefully
designed, and field checked to ensure the estimated emissions rates are credible and to differentiate
emissions between the many natural and anthropogenic methane sources in a region.
It is evident that there is no single best or most accurate way to estimate emissions. Both top-down
and bottom-up approaches require careful design and field checking to ensure the resulting data is
credible.

Accounting for natural methane seepages
Top-down assessments of methane emissions requires particular attention to identifying all releases
of methane within the region. Methane releases can occur from biogenic38, thermogenic/geologic39
and pyrogenic40 sources. Many of these sources are relatively easy to identify but some natural
occurrences may be less clear, particularly natural occurring thermogenic/geologic sources. These can
occur as discrete emissions sites or through a general methane flux.
Biogenic and thermogenic methane may be distinguished using the gases isotopic composition. The
stable isotope content (carbon13 and deuterium) depends on the methane formation
process.41 However, naturally occurring releases of thermogenic/geologic methane, occur in many oil
and gas producing regions worldwide making the differentiation of oil and gas methane releases and
naturally occurring thermogenic releases difficult.
In Australia, several notable studies have been undertaken to characterise the nature of natural
releases of thermogenic/geologic methane to improve exploration techniques for oil and gas:
• In 1985, Gole and Butt published a study documenting a near-surface gas anomaly in proximity
to the Gingin and Bootine gas fields in Western Australia,42 and
• Between 2004 and 2007, Geoscience Australia undertook a range of studies seeking to identify
and characterise natural hydrocarbon seeps offshore Australia as a potential exploration tool.

37

For example, Vaughn T.L., et al, Temporal variability largely explains top-down/bottom-up differences in methane emissions estimates
from a natural gas production region, Proceedings of the National Academy of Sciences of the United States of America, 13 November
2018 https://www.pnas.org/content/115/46/11712
38 agriculture and farming, waste, biogas production, wetlands and inland water systems
39 fossil fuel extraction, combustion and consumption, and from naturally occurring geologic sources
40
biomass and biofuel burning
41 For example, Malika Menoud, Carina van der Veen, Bert Scheeren, Huilin Chen, Barbara Szénási, Randulph P. Morales, Isabelle Pison,
Philippe Bousquet, Dominik Brunner & Thomas Röckmann (2020) Characterisation of methane sources in Lutjewad, The Netherlands,
using quasi-continuous isotopic composition measurements, Tellus B: Chemical and Physical Meteorology, 72:1, 120, DOI: 10.1080/16000889.2020.1823733
42 M.J. Gool; C.R.M. Butt. Biogenic- Thermogenic Near-Surface Gas Anomaly Over Gingin and Bootine Gas Fields, Western Australia, AAPG
Bulletin (1985) 69 (12):2110-2119.
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Geoscience Australia record (2008/17) ‘Review of Australian Offshore Natural Hydrocarbon Seepage
Studies’ provides a summary of this and previous studies offshore Australia. 43
More recently the Gas Industry Social and Environmental Research Alliance has undertaken a range of
studies to improve the understanding of naturally occurring methane releases in the oil and gas
producing regions onshore Australia. These studies include:
• A study commissioned by the NSW Environmental Protection Agency to characterise methane
emissions from some of the major land uses across NSW44
• A report on ambient air quality in the Surat Basin, Queensland45
• A report on regional fluxes of methane in the Surat Basin, Queensland46
• A fact sheet on methane seeps in the Condamine River47
• A report on pre-exploration background landscape methane concentrations and fluxes in the
Beetaloo Sub-Basin in the Northern Territory,48 and
• A report into regional baseline methane emissions in NSW coal seam gas basins.49
In 2020, Luhar, Ethridge, Loh, Noonan, Spencer, Smith, and Ong published a paper attempting to
quantify methane emissions from Queensland’s Surat Basin.50
These studies are geared towards improving the understanding of natural and anthropogenic methane
emissions in onshore gas producing regions to aid in differentiation between naturally occurring
releases of methane and oil and gas industry related releases. Understanding these releases, both as
discrete events and as a baseline flux is critical in top-down assessments.
Top-down emissions estimates must allow for naturally occurring releases of thermogenic/geologic
methane in their estimation models rather than assume they are from oil and gas operations.

Validation of NGER emissions factors
It is impractical to physically measure the emissions from every emissions source, so bottom-up
assessments such as those utilised by the UNFCCC and in the NGER system rely heavily upon
scientifically derived factors to estimate emissions from various emissions sources.
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G.A. Logan, A.T. Jones, G.J. Ryan, M.Wettle, M. Thankappan, E. Groesjean, N. Rollet and J.M. Kennard. Review of Australian Offshore
Natural Hydrocarbon Seepage Studies. Geoscience Australia Record: 2008/17.
44
Methane and Volatile Organic Compound Emissions in New South Wales:
https://www.epa.nsw.gov.au/~/media/EPA/Corporate%20Site/resources/air/methane-volatile-organic-compound-emissions-nsw3063.ashx
45 Lawson, S.J., Powell, J.C., Noonan J., Dunne, E., and Etheridge, D. (2018) Ambient air quality in the Surat Basin, Queensland. Overall
assessment of air quality in region from 2014-2018, CSIRO, Australia. https://gisera.csiro.au/wp-content/uploads/2018/09/G3-final-AQassessment-report.pdf
46
https://gisera.csiro.au/wpcontent/uploads/2020/02/CSIRO_GISERA_SRG_David_Etheridge_methane_regional_fluxes_20191104_FINAL.pdf
47 https://gisera.org.au/wp-content/uploads/2017/08/16-00767_MethaneSeepsCondamineRiver_4ppFactsheet_WEB_1708081.pdf
48 Cindy Ong, Stuart Day, Bruce Maney, Mederic Mainson, Matthew Myers and Dave Down (2019) Final Report for GISERA Project G5 - PreExploration Measurement and Monitoring of Background Landscape Methane Concentrations and Fluxes in the Beetaloo Sub-Basin,
Northern Territory. CSIRO, Australia. https://gisera.csiro.au/wp-content/uploads/2019/09/GHG5-Milestone-4-Final-Report.pdf
49 Ong, C., Day, S., Halliburton, B., Marvig, P., White, S. (2017). Regional methane emissions in NSW CSG basins. CSIRO, Australia.
https://gisera.csiro.au/wp-content/uploads/2018/03/GHG-4-Final-Report.pdf
50
Luhar, A. K., Etheridge, D. M., Loh, Z. M., Noonan, J., Spencer, D., Smith, L., and Ong, C.: Quantifying methane emissions from
Queensland's coal seam gas producing Surat Basin using inventory data and a regional Bayesian inversion, Atmos. Chem. Phys., 20, 15487–
15511, https://doi.org/10.5194/acp-20-15487-2020, 2020.
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For example, fugitive emissions from gas transmission pipelines are estimated by multiplying the
length of a pipeline by a factor representing the average emissions per kilometre of a pipeline.
Similarly, enteric emissions from livestock are estimated by multiplying the heard size by an emissions
factor.
In Australia, the way emissions are estimated and reported is set out in the NGER Measurement
Determination. In general terms, the NGER Measurement Determination establishes a hierarchy of
reporting methods ranging from the use of emissions factors to direct measurement.
Factors are determined (and often published in peer reviewed literature) by detailed measurements
on a representative selection of emissions sources. Factors are used where direct measurement of an
emissions source is impracticable. For example, in Australia, fugitive methane emissions from enteric
fermentation in cattle are estimated by the Australian Government by multiplying the cattle herd size
by a factor representing the methane belched by cattle as part of the digestive process. Similarly,
industry estimates the methane released from the transportation of natural in a pipeline by
multiplying the length or amount of gas transported by a pipeline by a factor.
The Department of Industry, Science, Energy and Resources (DISER) administers the NGER scheme
and has adopted a continuous review approach to validate and improve the data reported through
NGER through this annual determination process.51
Many of the emissions factors for oil and gas industry were derived from emissions factors in the
‘Compendium of Greenhouse Gas Emissions Methodologies for The Oil and Natural Gas Industry’,
published by the American Petroleum Institute, or published by the US EPA and US Department of
Environment and Energy.52
The efficacy of this estimation approach is dependent on how representative the factors are of the
actual level of emissions for each type of emission source. For the oil and gas sector, the Australian
NGER scheme utilises emissions factors derived from the ‘Compendium of greenhouse gas emissions
methodologies for the oil and natural gas industry’ published by the American Petroleum Institute.53
The API notes, the Compendium is not intended as a standard or recommended practice for the
development of emissions inventories, it represents a compilation of commonly used methodologies
to guide the estimation of greenhouse gas emissions for individual projects, entire facilities, or
company-wide inventories.
Commencing in 2013, the Department with the support of the Australian natural gas industry,
commissioned several scientific studies and reviewed published data to assess the efficacy of the oil
and gas fugitive emissions factors used in the NGER scheme.
Through this process some emission factors for the natural gas industry have increased, while others
have decreased.

51

The NGER scheme was previously administered by the Department of Environment and Energy
https://www.api.org/~/media/files/ehs/climate-change/2009_ghg_compendium.ashx
53 https://www.api.org/~/media/files/ehs/climate-change/2009_ghg_compendium.ashx
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To validate the appropriateness of the factors derived from the API Compendium, for Australian
circumstances, the Australian Government has commissioned independent reviews of emissions
factors across the Australian economy.
For example, in 2014 the Department of Environment commissioned the CSIRO to undertake field
measurements of fugitive emissions from equipment used in the Australian coals seam gas industry.54
The CSIRO noted the fugitive methane emissions from the 43 wells sampled were “very much lower
than those that have been reported for U.S. unconventional gas production”. The study found the rate
of methane leaks from well-site equipment “is consistent with the factors commonly used throughout
the coal seam gas industry to account for equipment leaks for the purposes of reporting emissions
under the National Greenhouse and Energy Reporting legislation”.
In 2019, the published a fact sheet ‘Fugitive Emissions From Unconventional Gas’ summarising much
of the scientific work undertaken to characterising the fugitive emissions from the coal seam gas
industry in Queensland.55
In its 2019 National Inventory Report56 submission to the UNFCCC, the Australian Government noted
the results of some of its studies into the Surat Basin, Queensland:
“Quality Assurance through inverse modelling of emissions Inverse modelling has been
deployed in Australia to better understand the characterisation of point and dispersed
emission sources to improve the national inventory methods over time. One example
concerns analysis by the Commonwealth Scientific and Industrial Research Organisation
(CSIRO, Luhar et al 2020) of methane plumes in the Surat Basin – a region in Queensland
rich in economic activity that is also methane intensive including coal seam gas extraction,
coal mining, beef and feedlot production, abattoirs, sewerage and water management
activities. Results presented in DISER 202157 showed that there was strong alignment
between the CSIRO ‘top-down’ analysis and an estimate for a regional inventory for the
Basin using national inventory methods. The estimate for methane emissions for the Surat
Basin for 2016 for this regional inventory was within 10 per cent of the CSIRO’s
independent, top-down analysis. The close fit is partly the result of recent improvements
to estimation methods introduced into the national inventory since 2016 which have raised
the estimate of methane emissions in the Surat Basin by around 24 per cent for 2016. More
‘top-down’ empirical work is underway in Australia and all methods will be kept under
review as new empirical studies on methane fluxes emerge”.

In 2017, the Department published a report ‘Update on Recent Empirical Evidence on Fugitive
Emissions from the Gas Industry’.58 This report summarised the work undertaken by the Department
to ground truth existing methods to estimate fugitive emissions from coal seam gas production and
supply.
54

Day, S., Dell’Amico, Fry, R., Javanmard Tousi, H., (2014). Field Measurements of Fugitive Emissions from Equipment and Well Casings in
Australian Coal Seam Gas Production Facilities. CSIRO, Australia.
55 https://gisera.csiro.au/wp-content/uploads/2019/07/19-00168_GISERA_FACTSHEET_MethaneFutureEmissions_190722v3.pdf
56 https://www.industry.gov.au/data-and-publications/national-inventory-reports
57
Department of Industry, Science, Energy and Resources, Quarterly Update of Australia’s National Greenhouse Gas Inventory: September
2020
58 https://www.industry.gov.au/sites/default/files/2020-08/fugitive-emissions-2017.pdf
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Australia’s ‘National Inventory Report - The Australian Government Submission to the United Nations
Framework Convention on Climate Change Australian National Greenhouse Accounts April 2021’
notes on Page xxi:
"ES.4.1 Quality Assurance through inverse modelling of emissions. Inverse modelling has
been deployed in Australia to better understand the characterisation of point and
dispersed emission sources to improve the national inventory methods over time. One
example concerns analysis by the Commonwealth Scientific and Industrial Research
Organisation (CSIRO, Luhar et al 2020) of methane plumes in the Surat Basin – a region
in Queensland rich in economic activity that is also methane intensive including coal
seam gas extraction, coal mining, beef and feedlot production, abattoirs, sewerage, and
water management activities. Results presented in DISER 2021 showed that there was
strong alignment between the CSIRO 'top-down' analysis and an estimate for a regional
inventory for the Basin using national inventory methods. The estimate for methane
emissions for the Surat Basin for 2016 for this regional inventory was within 10 per cent
of the CSIRO's independent, top-down analysis. The close fit is partly the result of recent
improvements to estimation methods introduced into the national inventory since 2016
which have raised the estimate of methane emissions in the Surat Basin by around 24
per cent for 2016. More 'top-down' empirical work is underway in Australia and all
methods will be kept under review as new empirical studies on methane fluxes emerge".

Recommendation
Continue to support and promote the Australian Government’s efforts to validate the emission
factors. As a general principle this should be weighed against the materiality of the emission
source.
Consider supporting a disaggregation of NGER annual reports to include breakdown by
greenhouse gas type (e.g., CO2, CH4, etc.) to highlight, for example, data on methane emissions
are being captured and reported.
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SECTION 8: Industry initiatives and collaborations
The global oil and gas industry is involved in several initiatives targeting a reduction in greenhouse gas
and methane emissions from the industry.
Action to address greenhouse gas and methane emissions from the oil and gas industry commenced
in the 1990s with the World Bank promoting the abolition of flaring and venting of natural gas
produced in association with crude oil production:
• World Bank zero flaring initiative, and
• Global gas flaring reduction partnership.
Over the last ten years, the United Nations Environment Program has established several initiatives,
to address global methane emissions. While these initiatives are intended to address all methane
emissions there is a strong focus on the methane released from the oil and gas industry:
• Climate and Clean Air Coalition
• Oil and Gas Methane Partnership
• Global Methane Alliance, and
• International Methane Emissions Observatory.
In 2004 the US EPA launched the Global Methane Initiative
Global industry led partnerships have also launched with a focus on addressing greenhouse gas and
methane emissions associated with the oil and gas industry:
• Oil and Gas Climate Initiative
• OGCI Climate Investments, and
• Methane Guiding Principles.
Many of the large upstream oil and gas companies operating in Australia actively support these global
initiatives. The Australian company, Woodside, is also a participant in the World Bank zero flaring and
Methane Guiding Principles initiatives.

World Bank zero flaring initiative
The World Bank established the zero-routine flaring by 2030 initiative in 1990 to encourage,
governments, oil companies, and development institutions to eliminate routine flaring of associated
gas by no later than by 2030.59 Associated gas is the natural gas that is produced as a by-product of oil
production and generally occurs where there are no practicable means to monetise the gas.
The initiative is targeted at the routine flaring of associated gas and not flaring for safety reasons or
non-routine flaring. The World Bank promotes the minimisation of these emissions sources. While the
initiative is focused on flaring, incomplete combustion within flares can represent a significant source
of methane emissions.

59
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The World Bank zero flaring initiative has identified Russia, Iraq, Iran, the United States, Algeria,
Venezuela, and Nigeria as the top seven gas flaring countries for nine years running. These seven
countries produce 40% of the world's oil each year but account for roughly two-thirds (65%) of global
gas flaring.
In Australia, the initiative is endorsed by the Western Australian Government. Endorsing companies
with interests in the Australian oil and gas industry include BP, Chevron, ENI, Equinor, Shell,
TotalEnergies and Woodside.
Companies that endorse the Initiative commit to developing new oil fields according to plans that
incorporate sustainable utilisation or conservation of the field’s associated gas without routine flaring.
Oil companies with routine flaring at existing oil fields will seek to implement economically viable
solutions to eliminate this legacy flaring as soon as possible, and no later than 2030. Critics of the
industry claim that this is a weak target.

Global gas flaring reduction partnership
The World Bank’s Global Gas Flaring Reduction Partnership is a multi-donor trust fund composed of
governments, oil companies, and multilateral organisations working to end routine gas flaring at oil
production sites across the world.60
The Partnership helps identify solutions to the many technical and regulatory barriers to flaring
reduction by developing country-specific flaring reduction programs, conducting research, sharing
best practices, raising awareness, increasing the global commitments to end routine flaring, and
advancing flare measurements and reporting. Ending poverty and boosting shared prosperity is also
an integral part of GGFR’s strategy as natural gas resources help countries move toward a more
sustainable energy path.
Partner companies with interests in the Australian oil and gas industry include BP, Chevron, ENI,
Equinor, ExxonMobil, Shell and TotalEnergies.

Climate and Clean Air Coalition
The Climate and Clean Air Coalition is sponsored by the United Nations Environment Program as a
voluntary partnership of governments, intergovernmental organizations, businesses, scientific
institutions, and civil society organizations committed to protecting the climate and improving air
quality through actions to reduce short-lived climate pollutants.61 The coalition is focused on
emissions of black carbon, methane, hydrofluorocarbons (HFCs) and tropospheric ozone.
Membership is comprised of 68 national governments, 3 regional economic integration organisations,
78 non-state partners and 181 other organisations.

60
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The coalition addresses short-lived climate pollutants across a range of industry sectors:
• Heavy-duty vehicles: black carbon
• Oil and gas: black carbon and methane
• Waste: black carbon and methane
• Bricks: black carbon
• HFC: hydrofluorocarbons
• Agriculture: black carbon and methane, and
• Efficient cooling: black carbon and hydrofluorocarbons.
Concerning the oil and gas sector the coalition is pursuing its objectives through the:
• Oil and Gas Methane Partnership: to provide a protocol to help companies systematically
manage their methane emissions from upstream oil and gas operations, as well as a credible
platform to help companies demonstrate this systematic approach and actual reductions to
stakeholders
• Oil and Gas Methane Science Studies: to address a critical lack of global methane
measurement data in the oil and gas sector to help prioritise company actions and
government policies
• Black Carbon Technology Demonstration: to reduce black carbon emissions by mobilizing
finance and investment as well as developing best practices and policies for black carbon
mitigation, and
• Peer to Peer Regulatory Support: to support developing countries by promoting broad-based
adoption of sector-scale policies, sharing successful best practice solutions for regulating
methane emissions and reducing flaring, and providing technical and policy support for the
development of policies.
Of note, the Climate and Clean Air Coalition published the Global Methane Assessment report, and
the Australian Government is a partner in the Climate and Clean Air Coalition.

Oil and Gas Methane Partnership
The Oil and Gas Methane Partnership (OGMP) is a Climate and Clean Air Coalition (CCAC) initiative led
by the United Nations Environment Programme (UNEP), the European Commission (EC), and the
Environmental Défense Fund (EDF).62 The goal of the partnership is to enable the oil and gas industry
to better monitor and report methane emissions to drive deep reductions in emissions over the next
decade.
Central to company membership of the partnership is an obligation to report Scope 1 operated and
equity share methane emissions, from activities across the entire oil and gas value chain. End-use
emissions are excluded from this requirement.
Sixty-two companies with assets on five continents representing 30 per cent of the world’s oil and gas
production have joined the partnership. Member companies with interests in the Australian oil and
gas industry include BP, ENI, Equinor and Shell.
62
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Global Methane Alliance
The Global Alliance to Significantly Reduce Methane Emissions in the Oil and Gas Sector by 2030 or
‘Global Methane Alliance’ brings together governments, financing institutions, international
organizations and NGOs, and industry to support ambitious methane reduction targets from the oil
and gas industry. 63
Countries that join the Alliance commit to including methane reduction targets from the oil and gas
sector in their Nationally Determined Contribution, as part of their overall greenhouse gas reduction
targets.
To date, only the Cote d'Ivoire and Nigeria are the only state-based signatories to the Alliance.

International methane emissions observatory
The United Nations Environment Program and the European Commission are working to finalise plans
to establish an independent International Methane Emissions Observatory (IMEO). The IMEO will
aggregate and analyse multiple methane emissions data streams, including data reported by Oil and
Gas Methane Partnership member companies, to accelerate reductions in methane emissions
globally.
By assisting industry and governments globally in addressing uncertainty related to reported
emissions, the Observatory will improve the consistency and credibility of methane emissions data
and accelerate mitigation actions.

Global Methane Initiative
Established in 2004, the Global Methane Initiative was launched as an international public-private
partnership to advance cost-effective, near-term methane abatement, recovery and use as a clean
energy source in the biogas, coal and oil and gas sectors. Australia is a signatory to the Initiative.64

Oil and Gas Climate Initiative
The Oil and Gas Climate Initiative (OGCI) is an oil and gas industry Chief Executive led initiative that
aims to accelerate the industry response to climate change. OGCI member companies explicitly
support the Paris Agreement and its aims.
Member companies with interests in the Australian oil and gas industry include BP, Chevron, ENI,
Equinor, ExxonMobil, Shell, and TotalEnergies.65
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“As leaders in the industry, accounting for almost 30% of global operated oil and gas
production, we aim to leverage our collective strength and expand the pace and scope of
our transitions to a low-carbon future, so helping to achieve net-zero emissions as early as
possible”.
Members of the OGCI have established a set of guiding principles and commitments:
• support the Paris Agreement and its aims
• seek to reduce further the methane and carbon dioxide intensity of our operations
• seek to be a catalyst for reducing emissions in our industry and the wider community
• assess climate change risks and opportunities in our business planning
• publish accurate and consistent indicators and utilise third-party data review
• support government policies that consider a value for carbon explicitly or implicitly
• support the implementation of regulations tackling methane emissions reduction
• engage responsibly with stakeholders, and
• foster candid and constructive dialogue with a broad range of stakeholders.
Companies whose Chief Executives are members of the OGCI have committed to:
• by 2025, reduce the collective average methane intensity of aggregated upstream gas and oil
operations to 0.20%, form a 2017 baseline of 0.30%
• reduce aggregate upstream carbon intensity from 23kg of greenhouse gas per barrel
equivalent of oil or gas in 2017 to 20kg by 2025
• by 2030, help to decarbonise multiple industrial hubs and kickstart a commercial carbon
capture, utilisation and storage industry that can have a significant impact on greenhouse gas
emissions
• resource the OGCI to establish a fund to invest USD 1 billion over ten years to deliver a tangible
impact on greenhouse gas emissions through innovation across the energy and industrial
sectors, and
• support explicitly the aims of zero routine flaring by 2030.
In November 2016, OGCI launched a billion-dollar investment vehicle, ‘OGCI Climate Investments’ to
invest in technologies that have the potential to significantly reduce greenhouse gas emissions and
are economically viable. OGCI Climate Investments focus is on innovative companies with promising
technology and business models that are ready to be commercialised.66
Information on the investments undertaken by the OGCI
https://www.ogci.com/climate-investments/investment-portfolio/.
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Methane Guiding Principles
The Methane Guiding Principles partnership is a voluntary initiative comprising of signatories and
supporting organisations who recognise the importance of improving performance on managing
methane emissions and are committed to advancing the Methane Guiding Principles.67
The five Methane Guiding Principles focus on priority areas for action along the natural gas supply
chain, from production to the final consumer.
The principles are:
• continually reduce methane emissions
• advance strong performance across the gas supply chain
• improve the accuracy of methane emissions data
• advocate sound policy and regulations on methane emissions, and
• increase transparency.
Supporting each principle are a series of actions. Reference should be made to the Methane Guiding
Principles website for further information.
Signatory companies with interests in the Australian oil and gas industry include BP, Chevron, ENI,
Equinor, ExxonMobil, Shell, TotalEnergies and Woodside. The Methane Guiding Principles website
contains links to the respective company reports which document the actions each company is taking
in compliance with the principles.

CSIRO’s Gas industry social and environmental research alliance
CSIRO established the Gas Industry Social and Environmental Research Alliance (GISERA) to undertake
publicly reported and independent research targeting communities living in regions where gas
development is being undertaken.68
GISERA is a collaboration between CSIRO, Commonwealth and State Governments, and industry.
GISERA’s governance structure is designed to provide and protect research independence and
transparency of research outputs. Industry participation provides the researchers with access to
industry facilities and operations to take direct measurements of emissions.
The work of GSIERA is focused on understanding the gas industry impacts on:
• ground and surface water
• biodiversity
• land management
• the marine environment
• human health, and
• socio-economic impacts.

67https://methaneguidingprinciples.org/methane-guiding-principles/
68
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Much of the work commissioned by the Australian Government to validate the greenhouse gas and
methane emissions factors used in the NGER system has been undertaken by GISERA.
Australian oil and gas operators who support GISERA include:
• AGL Energy Limited
• Australia Pacific LNG Limited
• Origin Energy Resources Limited
• Santos Limited, and
• QGC Limited.

University of Queensland's Centre for Natural Gas
Founded in December 2011, the University of Queensland’s Centre for Natural Gas conducts and
coordinates research on technical and social challenges associated with the development of coal seam
gas resources in Australia.69
The Centre's vision is to become a leader in creating new knowledge and capability that will enable
the coal seam gas sector to meet Australia's energy needs while addressing community, government,
and industry challenges. The Centre also contributes towards educating the next generation of
professionals to work in the coal seam gas sector.
The Centre has four research focus areas: water, social performance, geoscience and petroleum
engineering and notes, “achieving a suitable balance across these areas is a key challenge for the
Australian coal seam gas industry”.
Governance of the Centre is subject to the University of Queensland’s policies and procedures with
key decisions about the Centres activities and priorities made by the Centre Director, with guidance
provided by two advisory boards.
During 2014/15 the Centre undertook a study on the ‘Methane Emissions Analysis in the
Bowen/Surat’.70 The study investigated how much methane could be expected to be emitted from the
Bowen and Surat basins by natural processes.
University of Queensland’s Centre for Natural Gas is supported by Australia Pacific LNG Limited,
Arrow Energy Limited, Santos Limited and QGC Limited.

Australian gas industry associations
The Australian gas industry is represented by several industry associations broadly reflecting the
natural gas value chain:
• APPEA: represents the Australian oil and gas exploration and production industry including
the export liquefied natural gas producers71
69
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•
•
•
•

Australian Pipeline and Gas Association: primarily represents the natural gas transmission
pipeline industry in Australia72
Energy Networks Australia: represents Australia’s electricity transmission and distribution
and gas distribution networks73
Gas Energy Australia: represents the domestic liquified natural gas, compressed natural gas
and liquified petroleum gas industry74, and
Gas Appliance Manufacturers Association of Australia: represents gas appliance
manufacturers and industry stakeholders.75

These associations have collaborated to develop the Gas Vision 2050 setting out a plan for the natural
gas industry may decarbonise over the next three years. The Vision statement sets the framework for
the industry in a net zero economy. The Gas Vision 2050 report can be accessed from each of the
respective websites.
The Australian Pipeline and Gas Association accepts the science of climate change, fully supports the
Paris Agreement and a technology-neutral initiative to reduce energy-related greenhouse gas
emissions and improve energy efficiency. It is also the largest industry backer of the Future Fuels
Cooperative Research Centre (CRC) focusing on the pivotal role that new fuels and the existing gas
infrastructure will play in a low carbon economy.
The Gas Appliance Manufacturers Association of Australia is closely involved in the development and
update of Australian standards for the design and installation of gas appliances. This work will
indirectly limit methane emissions from the residential and commercial use of natural gas.

APPEA
Of the industry associations representing the Australian oil and gas sector, to date only APPEA has
published a climate policy statement and examples of the work being undertaken by its members to
reduce greenhouse gas and methane emissions. That only APPEA has an established set of climate
policy principles and identified some of the actions been taken by the industry to reduce its
greenhouse gas and methane emissions likely reflects the focus of its member companies in
addressing climate change and a stakeholder focus on the upstream component of the natural gas
value chain.
APPEA is the peak representative body for the upstream oil and gas industry in Australia. Its members
are responsible for approximately 98% of the oil and gas produced in Australia. APPEA publish a set
of ‘climate policy principles’ which sets out the industry's "commitment to action" and documents the
role natural gas currently plays and will likely play as Australia looks to decarbonise and the industries
effort to advance new technologies such as carbon capture and storage and hydrogen.76 The principles
note the diverse range of initiatives being pursued by its members and recommend the individual
websites of its members be referenced.
72
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APPEA has also published a report ‘Industry Action on Emissions Reduction’ which summarises some
of the initiatives being undertaken by its members to address their greenhouse gas emissions.77
The report outlines:
• Member support for the global initiatives discussed above
• How members design their facilities to minimise emissions including:
o advanced process control systems
o in the offshore sector the move to sub-sea technologies
o the use of hybrid electric/gas turbine drivers.
o the capture and use of waste heat
o the use of boil of gas compression to reduce flaring
o a commitment to no routine flaring and venting78
o the use of activated-methyldiethanolamine for the removal of reservoir carbon
dioxide, to reduce methane released for carbon dioxide vents
o designing and constructing wells to strict industry standards.
• Members experience with improved maintenance practices such as:
o scheduling maintenance work to minimise the need to flare gas
o regularly inspecting wellheads and process piping and equipment subject to a
rigorous maintenance and inspection regime
o leak detection and repair (LDAR) programs and continuous monitoring and/or
regular testing of wells and process equipment79
o replacement of natural gas actuated pneumatic valves, where fitted, with valves
operated by compressed air
o improved maintenance and energy management practices to improve efficiency.
• Member investment in greenhouse gas offsetting projects
• Member investments in new technologies such as:
o carbon capture and storage80
o LNG fuel as a substitute for diesel in remote power generation and bunker fuel
o deploying renewable energy to support remote operations
o battery energy storage to reduce spinning reserve electrical power generation
o hydrogen.
APPEA observe evidence from Queensland’s onshore gas production operations that leak detection
and repair programs being implemented in that State have reduced methane emissions by
approximately 75%.

77

https://appea.com.au/wp-content/uploads/2020/08/Industry-Action-on-Emissions-Reduction-1.pdf
Flaring and venting of methane are still required to ensure plant safety and during non-routine events such as planned and unplanned
maintenance.
79 APPEA note the evidence from Queensland’s onshore gas production operations has indicated the LDAR programs being implemented in
that State have reduced methane emissions by approximately 75%.
80 The Gorgon Carbon Dioxide Injection Project developed by Chevron and its Joint Venture participants is believed to be the world’s
largest single emissions reduction project.
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SECTION 9: Australian Industry Action
Public data on the action being taken by Australian companies involved in the gas value chain varies
widely.
Consistent with the APPEA positioning, many companies operating in the upstream sector have
committed to a net-zero emissions ambition and are investing in carbon capture and storage and
hydrogen research and demonstration. Several actively discuss the management of methane
emissions from their operations. By contrast, there is limited reference to methane emissions
management published by firms operating in the natural gas transmission and distribution sectors.81
The following sections highlight some of the reported actions being taken by Australia’s upstream oil
and gas industry to reduce methane emissions. High level emissions management commitments are
provided for context, but the synopsis does not include broader actions to manage emissions or
technology investment and does not verify or give regard to the efficacy of these actions.

Santos
Santos has a public aspiration to achieve net-zero emission by 2040 and funds the creation of
greenhouse gas offsets through savannah management in the Northern Territory. Santos is actively
supporting carbon capture and storage, and hydrogen research and is working to develop the second
commercial scale carbon capture and storage project in Australia.
Santos’s 2021 Climate Change Report82, notes
“Santos takes a holistic, systematic and data-based approach to manage its greenhouse
gas emissions. All emissions, including fugitive emissions, are transparently reported using
the rigorous National Greenhouse and Energy Reporting Act 2007 (known as the 'NGER')
framework”.
The report also notes the emissions intensity of its operations has declined by 20% over the last five
years.
Concerning the management of fugitive emissions of methane, the Santos climate change report
notes:
“Santos has rigorous leak detection and repair programs and monitor gas field
infrastructure, including wellheads, pipe joints and flanges, using technology such as gas
leak detectors and infrared cameras. Our well integrity process is designed to ensure that
hydrocarbons do not leak from wells. We conduct frequent well integrity assessments
and well emissions are measured or estimated in accordance with regulatory
requirements, which are among some of the most stringent in the world”
Santos also documents the work they have undertaken with the CSIRO and Australian Government
to measure and verify the fugitive emissions of methane from Santos’ operations.

81

As part of this report the websites of Senex, Alinta, APA Group, Australian Gas Infrastructure Group, Epic Energy, Tas Gas, Evo Energy,
SeaGas and ENGIE, were reviewed. No reference to methane emissions was found.
82
https://www.santos.com/wp-content/uploads/2021/02/2021-Climate-Change-Report.pdf
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These studies have been used to verify the emissions factors used in the NGER reporting scheme to
ensure the integrity of the emissions reported under that scheme.

Figure 16 Extract – Santos 2021 Climate Change Report83

For several years Santos has been undertaking background methane assessments over potential gas
producing regions.
“To measure fugitive emissions from oil and gas operations, natural biological and
geological sources (for example from soils, wetlands, rivers and agriculture) must be
identified and understood. This is know as background methane. CSIRO are undertaking
initial field monitoring across our operated onshore assets, including measuring
background levels of methane, investigating fluxes (which is the rate of flow of methane)
and identifying sources of elevated methane levels.
In 2018 and 2019 background and baseline studies were conducted in the McArthur and
Amadeus Basins in the Northern Territory and our Arcadia acreage in Queensland, which
involved taking continuous measurements over thousands of kilometres on trafficable
roads and tracks. Each of the studies shows average atmospheric methane concentrations
across the survey area is consistent with normal background concentrations of methane
expected in these rural areas, We will continue with these studies in 2021”.

83

https://www.santos.com/wp-content/uploads/2021/02/2021-Climate-Change-Report.pdf
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Woodside
Woodside has declared that it accepts the scientific consensus on climate change and supports the
Paris Agreement and its goal to limit the rise in global temperatures to well below 2 oC from
preindustrial levels and to pursue efforts to limit it to 1.5oC.
Woodside’s climate change strategy is to build and maintain a carbon-resilient portfolio including
natural gas and new energy technologies setting clear targets to reduce net greenhouse gas emissions
by 15% by 2025, 30% by 2030 from gross 2016-2020 annual average levels. Woodside has expressed
an aspiration to be net zero emissions by 2050.
They state that targets will be met by:
• avoiding emissions through the way Woodside design its facilities
• reducing emission through the way Woodside operates its facilities
• offsetting emission by acquiring and originating quality offsets.
Woodside notes that it was the first and to date, only, Australian listed company to be a signatory to
the Methane Guiding Principles and claim its “methane emissions represent 0.04% of Woodside’s total
hydrocarbon production, a relatively small footprint in comparison with other industrial and oil and
gas operators”.
In 2020 Woodside published a technical paper setting out the journey Woodside has embarked upon
to reduce its methane emissions levels following becoming a signatory to the Methane Guiding
Principles.84

Asia Pacific LNG
Asia Pacific LNG is a joint venture between Origin Energy, ConocoPhillips and Sinopec to develop
certain coal seam gas fields in Queensland and an export LNG facility.
Asia Pacific LNG supports the Gas Industry Social and Environmental Research Alliance and the
University of Queensland’s Centre for Natural Gas.

ExxonMobil Australia
ExxonMobil85 notes flares are an important safety mechanism allowing excess gas to be burned safely
when regular plant operations are disrupted and as part of plant safety systems that protect the
facilities, employees and the community.
“Our plants at Longford, Long Island Point, the Bass Strait platforms and our refinery at
Altona have also implemented specific projects and initiatives aimed at reducing the need
to flare and become more energy efficient. In addition to these initiatives, we also focus
on maintaining a high level of plant reliability which is a key enabler of good efficiency and
lower emissions”.
84

J Pittson, A Convery, Reducing methane losses across the gas value chain – Woodside journey to excellence. The APPEA Journal 60(2),
May 2020.
85 https://www.exxonmobil.com.au/Energy-and-environment/Environmental-protection/Environmental-performance/Emissionsreductions
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AGL Energy Limited
AGL has been operating the Camden Gas Project, in the Macarthur region of New South Wales since
2001. The project includes 144 gas wells, 100km of low-pressure underground gas gathering lines and
the Rosalind Park Gas Plant. This project produces approximately 5% of the natural gas used in New
South Wales.
In 2014, AGL published the results of a methane emissions monitoring program86 which showed
“that methane concentrations in the Macarthur region are close to global averages
and in line with methane concentrations measured in urban areas”.
Over 2013-15 AGL undertook monitoring studies over its Gloucester Valley gas project area to
determine the typical background levels of methane and identify any land-use activities that generate
methane.87 Additional methane monitoring was undertaken to assess fugitive emissions from the
Waukivory gas production pilot project.
The monitoring program was designed to measure methane levels inside and outside the Gloucester
Gas Project area. Additional monitoring was undertaken during the fracture stimulation program and
flaring associated with the Waukivory Pilot Project. The outcome of this study is to be used as baseline
data as well as indicative operational methane concentrations (during fracture stimulation and flaring
activities).

Atco
The ATCO Group is a Canadian company with interests in natural gas transmission and distribution,
electricity generation transmission and distribution, structures and logistics, commercial real estate
and electricity and natural gas retailing. In Western Australia, ATCO operates over 14 000 km of
natural gas transmission and distribution pipelines servicing 750 000 customers.
Globally ATCO report88 their methane emissions have decreased by almost 66 000 tonnes CO2e or 19
per cent since 2019. In 2020, ATCO progressed several initiatives that reduced or eliminated methane
emissions from their global operations, including routine maintenance supplemented by targeted leak
detection and repair programs.
In 2020, ATCO report that a new method was introduced to estimate and report unaccounted for gas
emissions resulting from natural gas distribution activities in Australia. This approach allows the use
of site- and network-specific factors so we can translate network maintenance and replacement
activities into reportable reductions. The use of the new, more accurate estimation method was
facilitated by changes to the NGER regulations that allow for site specific emissions factors to be
utilised.
86

https://www.agl.com.au/-/media/agl/about-agl/documents/how-we-source-energy/camden-document-repository/fugitive-methaneemissions-monitoring/20140205-agl-fugitive-methane-emissions-monitoring-program---community-report.pdf
87 https://www.agl.com.au/-/media/aglmedia/documents/about-agl/how-we-source-energy/gloucester/gloucester-documentrepository/environmental-reports/20151103_agl-fugitive-methane-emissions-monitoring-campaign---finalreport.pdf?la=en&hash=99169308541465298D02848CFB1EF5C3
88
https://www.atco.com/content/dam/web/our-commitment/sustainability/2020-sustainability-report.pdf
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Jemena
Jemena report that since 1987, Jemena has rehabilitated almost 6,000 km of gas mains - which
represents almost a quarter of the 25,000 km-long Jemena Gas Network in New South Wales. This
network distributes natural gas to 1.2 million homes and businesses throughout the state. The
rehabilitation work will involve inserting modern, high-density nylon piping into existing gas mains such as old cast-iron mains. "Rehabilitation will minimise the likelihood of gas leaks or a loss of gas
which sometimes happens when older cast-iron pipes become rusted or cracked."
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Appendix One: AGEIS oil and gas sector categories
The following table shows the brake down by reporting categories contained in the AGEIS data base for the oil and gas sector.
Table 1 AGIES oil and gas sector categories
Fuel combustion
Fugitive emissions from
fuels – oil
Energy industries
Public electricity and heat production
Petroleum refining
Oil and gas extraction
Gas production and distribution
`

Exploration
Exploration

Production
Crude oil production

Processing
Oil refining/storage
Flaring
Refining
Storage
Storage/distribution
Crude oil transport
Distribution of products
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Fugitive emissions from fuel - gas

Fugitive Emissions – end use

Exploration (includes development drilling)
Flared
Vented – conventional completions
– unconventional completion
– other
– Workovers
Leakage – conventional
– unconventional
Production
Onshore wells
Leakage – conventional natural gas
- unconventional natural gas
Water Production
Onshore gathering and boosting
Conventional natural gas - Pipelines
- Stations
Coal seam gas – Pipeline
- Stations
Offshore platform leakage – shallow water
- deep water
Processing
Leakage

Commercial Sector – gas appliances Commercial hot water
- Commercial kitchen and catering
- Commercial – space heating
- Commercial other equipment

Transmission/storage/distribution
Leakage - Transmission
- LNG storage
- Natural gas storage
- LNG Terminals
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Residential sector -gas appliances
- Cookers, cooktop
- Cookers, oven
- Cookers, upright
- Hot water – instantaneous
- Hot water – solar gas boosted
- Hot water – storage
- Pool heating
- Spa heating
- Space heating – ducted
- Space heating – Flued
- Space heating - unflued
Natural gas vehicles
- Cars
- Buses
- Heavy duty trucks
- Medium duty trucks
- Light commercial
Industrial plants and power stations
- Industrial plants
- Power stations

Decommissioned oil wells Onshore
Plugged - conventional
Plugged – enhanced oil recovery
Unknown – conventional
Unknown – enhanced oil
recovery
Unplugged – conventional
Unplugged – enhanced oil
recovery

Decommissioned oil wells –
Offshore
Plugged - conventional
Plugged – enhanced oil recovery
Unknown – conventional
Unknown – enhanced oil
recovery
Unplugged – conventional
Unplugged – enhanced oil
recovery
Venting and Flaring
Venting gas
Flaring oil
Flaring gas
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- Distribution
Decommissioned gas well – Onshore
Plugged - conventional
Plugged – unconventional – coal seam gas
Plugged – unconventional - shale
Plugged – unconventional - tight
Unknown - conventional
Unknown – unconventional – coal seam
gas
Unknown – unconventional - shale
Unknown – unconventional - tight
Unplugged - conventional
Unplugged – unconventional – coal seam
gas
Unplugged – unconventional - shale
Unplugged – unconventional - tight
Decommissioned gas wells – Offshore
Plugged - conventional
Unknown – conventional
Unknown – tight gas
Unplugged – conventional
Unplugged – tight gas
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Appendix Two: United Nations Framework Convention on Climate
Change
United Nations Framework Convention on Climate Change
The United Nations Framework Convention on Climate Change (UNFCCC) secretariat is the United
Nations entity tasked with supporting the global response to the threat of climate change. The
ultimate objective of the Climate Change Convention (UNFCCC) is to achieve "... stabilization of
greenhouse gas concentrations in the atmosphere at a level that would prevent dangerous
anthropogenic interference with the climate system." Estimating the levels of greenhouse gas (GHG)
emissions and removals is an important element of the efforts to achieve this objective.
The Convention has near universal membership (197 Parties) and is the parent treaty of the 1997
Kyoto Protocol and the 2015 Paris Agreement. The main aim of the Paris Agreement is to keep the
global average temperature rise this century as close as possible to 1.5 degrees Celsius above preindustrial levels.
The ultimate objective of UNFCCC and its subsidiary agreements is to stabilise greenhouse gas
concentrations in the atmosphere at a level that will prevent dangerous human interference with the
climate system, in a time frame that allows ecosystems to adapt naturally and enables sustainable
development.

Greenhouse gas emissions
A greenhouse gas absorbs and emits radiant energy within the thermal infrared range, causing the
greenhouse effect. The major GHGs are carbon dioxide (CO2), methane (CH4) and nitrous oxide (N20).
Less prevalent, but powerful greenhouse gases are hydrofluorocarbons (HFCs), perfluorocarbons
(PFCs) and sulphur hexafluoride (SF6).

UNFCCC Annex 1 parties
The UNFCCC requires signatory parties identified in Annex 1 to the convention, to provide an annual
inventory covering emissions and removals of greenhouse gas emissions from the energy, industrial
processes and product use, agriculture, land use, land-use change and forestry, and waste sectors. 89
Under the UNFCCC reporting guidelines for Annex I Parties, inventory submissions are in two parts:
I.
Common reporting format tables – a series of standardised data tables containing mainly
quantitative information.
II.
National Inventory Report – a report containing transparent and detailed information on the
inventory. It should include descriptions of the methodologies used in the estimations
(including references and sources of information), the data sources, the institutional
arrangements for the preparation of the inventory (including quality assurance and control
procedures), and recalculations and changes compared with the previous inventory.
89

Annex I Parties include the industrialized countries that were members of the OECD (Organisation for Economic Co-operation and
Development) in 1992, plus countries with economies in transition (the EIT Parties), including the Russian Federation, the Baltic States,
and several Central and Eastern European States. Australia is an Annex 1 party.
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UNFCCC Non-Annex 1 parties
Non-annex 1 parties to the UNFCCC are obligated to provide a National Communications every four
years and biannual Update Reports. These essentially, require a best-efforts approach to reporting the
party’s national emissions inventory. The guidelines require: 90
I.
The updates on national greenhouse gas inventories should be consistent with capacities,
time constraints, data availabilities and the level of support provided by developed countries
Parties for biennial update reporting.
II.
Non-Annex I Parties should use the methodologies established by the latest UNFCCC
guidelines for the preparation of national communications.
Many non-Annex 1 parties have not submitted regular greenhouse gas inventories under these
provisions and many of these parties are significant natural gas producing nations. This represents a
significant gap in understanding, not just the global methane emissions from the oil and gas sector,
but from the global greenhouse gas emissions in general.
For Annex 1 countries, including Australia, an International Assessment and Review (IAR) process is
conducted in two steps a technical review of the national reports of each developed country, followed
by the Multilateral Assessment of the progress towards achieving the economy-wide target by
developed country Parties.
The process is supported by ‘Guidelines for the technical review of information reported under the
Convention related to greenhouse gas inventories, biennial reports and national communications by
Parties included in Annex I to the Convention’.
Reviews are coordinated by the UNFCCC secretariat and conducted by international expert review
teams to provide a thorough technical assessment of the implementation of the Convention by Annex
I Parties, and to ensure that the UNFCCC Conference of the Parties has sufficient information to carry
out its responsibilities to review the implementation of the Convention.
For non-Annex 1 parties, in 2014 the UNFCCC published a ‘Handbook on Measurement and
Verification’.91 This handbook provided an overview of the monitoring and verification framework
applicable to reports submitted by developing countries.

Paris agreement
The Paris Agreement is a legally binding international treaty on climate change. The Agreement was
adopted by 196 Parties at COP21 in Paris, on 12 December 2015 and entered into force on 4 November
2016. The goal of the Paris Agreement is to limit global warming to well below 2.0, preferably to 1.5
degrees Celsius, compared to pre-industrial levels. To achieve this long-term temperature goal,
countries aim to reach global peaking of greenhouse gas emissions as soon as possible to achieve a
climate neutral world by mid-century.

90

https://unfccc.int/process-and-meetings/transparency-and-reporting/support-for-developing-countries/guidelines-and-manuals-forthe-preparation-of-non-annex-i-national-reports-and-international
91 https://unfccc.int/files/national_reports/annex_i_natcom_/application/pdf/non-annex_i_mrv_handbook.pdf
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The Paris Agreement is a landmark in the multilateral climate change process because, for the first
time, a binding agreement brings all nations into a common cause to undertake ambitious efforts to
combat climate change and adapt to its effects.
The Paris Agreement works on a five-year cycle of increasingly ambitious climate action carried out by
countries. By 2020, countries were required to submit their plans for climate action known as
nationally determined contributions (NDCs).

NDCs and Long-Term Strategies
In their NDCs, countries communicate actions they will take to reduce their greenhouse gas emissions
to reach the goals of the Paris Agreement. Countries also communicate in the NDCs actions they will
take to build resilience to adapt to the impacts of rising temperatures.
To better frame the efforts towards the long-term goal, the Paris Agreement invites countries to
formulate and submit by 2020 long-term low greenhouse gas emission development strategies.
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