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Strengthening commitment to
address coal mine methane in the
second NDC
Indonesia is currently developing the Second Nationally Determined Contribution (SNDC)
which will be submitted to the United Nations Framework Convention on Climate Change
(UNFCCC). Ember appreciates the Ministry of Environment and Forestry (MoEF)’s efforts to
gather suggestions and inputs from various stakeholders in the preparation of this Second
NDC. Based on the public consultation held by the MoEF on August 20, 2024, Ember has
prepared several recommendations, specifically related to coal mine methane (CMM)
emissions.

In 2021, the Government of Indonesia signed the Global Methane Pledge (GMP), a global
agreement to reduce methane emissions by at least 30% by 2030. Methane is a greenhouse
gas with a global warming potential up to 30 times higher than carbon dioxide. Indonesia, as
one of the largest coal producers in the world, releases substantial amounts of methane
from the coal mining industry.

Thorough estimation and reporting is required to formulate effective strategies and policies
to address methane emissions. Here are several inputs for the formulation of the Second
NDC, Biennial Transparency Report (BTR) as well as other relevant documents:

1. Recalculate coal mine methane emissions
2. Incorporate additional emissions from underground coal mines
3. Develop region-specific emission factors for coal mine methane
4. Commit to integrating direct measurement in underground coal mines
5. Commit to enforcing company-led emission reporting of coal mine methane
6. Implementation of methane mitigation across surface and underground coal mines
7. Limit coal expansion to ensure sustainability of the industry and prepare for a future

just transition
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1. Recalculate coal mine methane emissions
using an “average” emission factor

The Second NDC will use 2019 emission data as the baseline. Considering the substantial
increase in knowledge and guidance available in the latest IPCC report (AR6), we would
encourage this data to be reassessed, using the most up to date methodological approach.
This will be critical to avoid incomplete reporting and ensure our emissions baselines are an
accurate starting point for government decision making.

According to the third Biennial Update Report (BUR), Indonesia reported coal mine methane
(CMM) emissions of 128 kilotons CH4 in 2019. However, Ember's analysis shows that this
estimate was based on emission factors and coal production data that is either out of date
or no longer considered best practice.

The estimate of coal mine methane within the third BUR, uses an emission factor of 0.3
m³/ton of coal to calculate methane emissions from coal mines. Under the IPCC guidance
for estimating coal mine methane, this would be considered a “low emission factor” that
should only be utilised in mines shallower than 25 metres. In the case where the depth of a
coal mine is unknown, the IPCC recommends using an “average” global emission factor of
1.2 m3/ton.

In Ember’s recent assessment of Indonesia’s coal mines, we recommend the use of an
“average” global emission factor. Currently there are more than 400 coal mines with diverse
characteristics. Unfortunately, coal mine depth and production of each coal mine is not yet
available. As a reference, Kaltim Prima Coal mines are up to 64 m deep.

If the BUR assessment in 2019 was undertaken utilising this improved emission factor, the
estimated total fugitive methane emissions of the coal sector would have increased from
128 kt CH4 to 537 kt CH4.

https://repository.ub.ac.id/id/eprint/152192/1/050902364.pdf
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2. Incorporate the additional emissions of
underground mining

Coal mine methane emissions were estimated based on national coal sales data, not coal
production. Additionally, the production of underground coal mines is not yet considered.

While Ember recognises that over 95% of Indonesia’s coal mining production is conducted as
surface mining, The Ministry of Energy and Mineral Resources (ESDM) notes that there are
15 underground mining companies in Indonesia. While the total number of underground
mines is publicly unclear, underground coal mines are estimated by the IPCC to have an
average methane intensity that is up to 25 times higher than surface coal mines. This
significant increase in emissions intensity could have a material impact on overall coal mine
methane emissions.

https://www.esdm.go.id/id/media-center/arsip-berita/tambang-bawah-tanah-bakal-jadi-tren-pertambangan-di-masa-depan
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In Ember’s report, we highlighted that the largest underground coal mine in Indonesia, is
currently operating with a production capacity of 20 million tons per year, at a depth of 650
metres. This would make it a globally significant underground mine, with the potential of
releasing significant amounts of methane.

If operating at full capacity and without mitigation efforts, this mine alone could produce up
to 332 kilotons CH4 emissions.

3. Develop region-specific emission factors
for coal mine methane to improve the overall
accuracy of national estimates

Indonesia currently uses the IPCC Tier 1 method for calculating coal mine methane
emissions, with global emission factors, as mentioned above.

These emission factors need to be upgraded in general, but there is also the opportunity to
develop and incorporate a more nuanced set of regional emission factors that would better
address the regional diversities of coal mining in Sumatra and Kalimantan.

The Government has planned to develop country-specific emission factors for the energy
sector's methane emissions. The IPCC recommends developing region-specific emission
factors based on coal characteristics (Tier 2). Region-specific emission factors have been
implemented in other countries such as the United States, Australia, Russia, and China.

https://www.minerba.esdm.go.id/berita/minerba/detil/20231219-plt-dirjen-minerba-resmikan-produksi-pertama-tambang-batu%20bara-bawah-tanah-pt-sde
https://unfccc.int/documents/627784
https://unfccc.int/documents/627765
https://unfccc.int/documents/461970?gclid=Cj0KCQiAy9msBhD0ARIsANbk0A-Sf7jRrLHL0p2535fUAUI16PZg4P83Jip3ZvCSJcld-WD_0jarIRoaAtduEALw_wcB
https://unfccc.int/documents/636696
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4. Commit to integrating direct measurement
of Underground coal mines

For underground coal mines specifically, the government should mandate direct
measurement. Methane emissions from underground coal mines are significantly higher
than from open-pit mines. Furthermore, methane gas from coal mines poses operational
risks for mine workers.

Since 2009, several underground coal mine accidents have resulted in over 50 fatalities.

Direct measurement of methane is expected to reduce the risk of accidents caused by
methane gas. Additionally, the data obtained can be used to prepare for the implementation
of coal mine methane mitigation projects.

5. Commit to enforcing company-led emission
reporting of coal mine methane

The preparation of greenhouse gas inventories is regulated under Presidential Regulation
No. 98/2021 concerning Carbon Economic Value. The Ministry of Energy and Mineral
Resources (ESDM) has also regulated the preparation of GHG inventories for the energy
sector according to Ministerial Regulation No. 22/2019. However, GHG emission reporting
has not yet been integrated into the licensing process.

Ember's research shows that 6 out of 10 of the largest coal companies in Indonesia do not
report coal mine methane emissions in their sustainability reports. Yet, methane emissions
are one of the contributors to GHG emissions in the coal mining sector.

GHG emission reporting needs to be integrated into the business licensing process. For
example, in addition to the AMDAL (Environmental Impact Assessment) document, GHG
emission reporting should be an additional requirement in the process of submitting the
RKAB (work and budget plan) for coal production to the Ministry of Energy.

https://regional.kompas.com/read/2022/12/11/101500278/selama-13-tahun-sudah-4-kali-terjadi-ledakan-di-lubang-tambang-di
https://peraturan.bpk.go.id/Details/187122/perpres-no-98-tahun-2021
https://peraturan.bpk.go.id/Details/187122/perpres-no-98-tahun-2021
https://peraturan.bpk.go.id/Details/142358/permen-esdm-no-22-tahun-2019
https://ember-climate.org/id/laporan/kajian/risiko-mengabaikan-emisi-gas-metana-batu-bara/
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6. Implement coal mine methane mitigation,
across surface and underground mines

Ember appreciates the Indonesian Government's step to include fugitive emission reduction
actions from coal mines in the Second NDC. This is a critical step to enable the opportunity
for industry action and government led regulation to mitigate coal mine methane.

For surface and underground coal mines, pre-mine drainage is a critical first step. This
involves dewatering and capturing methane gas ahead of conducting mining at the coal
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face. It has a more than 20 year history of successful power generation in underground and
surface coal mines in Australia, Poland, China and the US, as this gas is often rich enough for
power generation. It has also been successfully tested at Coronado’s Curragh mine for
fueling trucks.

Additionally, methane drainage can reduce the risk of work accidents caused by methane
gas in underground mines.

Specifically for underground coal mines, methane mitigation can also be achieved by
capturing Ventilation Air Methane (VAM). VAM mitigation has been commonly implemented
in the US and China, using Regenerative Thermal Oxidiser technology.

Indonesia should begin an investigation into developing regulatory guidance and incentives
for CMM mitigation. CMM mitigation projects can be supported through carbon trading
mechanisms, which are currently being implemented in the electricity sub-sector.

https://coronadoglobal.com/sustainability/emissions-reduction-projects/
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7. Limit coal expansion to ensure the
sustainability of the industry and prepare for a
future just transition

The Ministry of ESDM has outlined Indonesia's long-term coal outlook, where coal production
is expected to remain stable until 2035 before declining to 250 million tons by 2060. Global
energy transition and current and future import restrictions in major importing countries,
especially India and China, will be major factors in the long-term global reduction of coal
demand.

With a total coal production quota of 922 million tons in 2024, Indonesian coal producers
can meet both domestic and export market needs. Opening new mining areas or increasing
production quotas could increase the risk of stranded assets and put pressure on coal
prices.

The central and regional governments should begin focusing on economic transformation in
coal-producing regions. The government needs to start preparing a just transition pathway in
these regions. The development of the transition pathway should involve all relevant
stakeholders, including local communities, industries and non-governmental organisations.

The government could learn from other coal producing regions in other countries, which
already undertook economic transformation. In general, alternative industries for coal
regions include development of renewable energy projects as well as critical mineral
downstream industries which support energy transition.

Our research indicates that renewable energy projects in Indonesian coal-producing regions
could create nearly 100,000 jobs and open investment opportunities of over USD 9 billion.

https://www.youtube.com/watch?v=T5t3NEXGYNU
https://ember-climate.org/id/laporan/kajian/ekspansi-energi-bersih-indonesia-dapat-mendorong-pertumbuhan-dan-kesetaraan/
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Supporting Information

This policy response was submitted to the Ministry of Environment and Forestry (MoEF) as
Indonesia’s NDC focal point, following public consultation on the development of the Second
NDC on 20 August 2024.


