Extractive Industries and Sustainability
in Central Asia: Looking to the Future




S ® 0O [#|e|Em|B|B|EB| |Blala|ala|(@@@|v|a|=|a|?]a|c|c|am]|@d|@alv x af + - @ X

&< O W ()  https://methanewatch kayrros.com/map/s5/7437 B v @9 s A o =y ‘:‘n
’ KAYRROS Use Case Who we are Media FAQ

Satellite ~ Source Type ~ Additional Data ~
Low-resolution High-resolution O Oil & Gas < Pipelines

@ s-5P TROPOMI @ & ©
& o © emT©

a

Turkmenistan

shaabat
» Oil & Gas Event id: 7437

Date : 09/16/2024 Flow Rate (tons/hour) : 292.38 (2

Couwrlinates /Lt Lon) 12€ 39,5369 Jrcertaity (Lons houn) : + 131,57

Download event
09/16/24

CH4 ppb

HQre e RPAFTOO0SO®A A @ ~e -0 g m sow 0N

Focus on GHG Emissions from Kazakhstan and
Turkmenistan Oil and Gas Sector, including Methane
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gww

p—
Z
*

t
N
%

VI—Y‘

1. Commitments to Relevant Climate Negotiations, including Global Methane Pledge
Both Kazakhstan and Turkmenistan Have Joined the Global Methane Pledge

Kazakhstan has pledged to reduce GHG emissions and specifically announced it would strive to
complete regulations to reduce non-emergency methane venting and promote leak detection
and repair in the oil and gas sector by the 2024 UN Climate Change Conference (COP 30).

Turkmenistan also signed the pledge, to reduce methane emissions by 30% from 2020 to 2030.

2. Bilateral Negotiations and Work to Improve Emissions

Both countries have been working with the US, among others, to reduce methane and
other GHG emissions. It is unclear what the extent of the impact will be on these efforts with the
US’ massive withdrawal of foreign assistance, but it is clear there will be one.



GHG Emissions by Sector

Greenhouse gas emissions by sector, Kazakhstan, 2000 to 2021

Greenhouse gas emissions® are measured in tonnes of carbon dioxide-equivalents® over a 100-year timescale.
Land-use change emissions are not included.
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Data source: Climate Watch (2024) OurWorldinData.org/co2-and-greenhouse-gas-emissions | CC BY

1. Greenhouse gas emissions: A greenhouse gas (GHG) is a gas that causes the atmosphere to warm by absorbing and emitting radiant energy.
Greenhouse gases absorb radiation that is radiated by Earth, preventing this heat from escaping to space. Carbon dioxide (CO,) is the most
well-known greenhouse gas, but there are others including methane, nitrous oxide, and in fact, water vapor. Human-made emissions of greenhouse
gases from fossil fuels, industry, and agriculture are the leading cause of global climate change. Greenhouse gas emissions measure the total
amount of all greenhouse gases that are emitted. These are often quantified in carbon dioxide equivalents (CO,eq) which take account of the
amount of warming that each molecule of different gases creates.

2. Carbon dioxide equivalents (CO,eq): Carbon dioxide is the most important greenhouse gas, but not the only one. To capture all greenhouse

gas emissions, researchers express them in “carbon dioxide equivalents” (CO.eq). This takes all greenhouse gases into account, not just CO,. To
express all greenhouse gases in carbon dioxide equivalents (CO,eq), each one is weighted by its global warming potential (GWP) value. GWP
measures the amount of warming a gas creates compared to CO,. CO, is given a GWP value of one. If a gas had a GWP of 10 then one kilogram of
that gas would generate ten times the warming effect as one kilogram of CO,. Carbon dioxide equivalents are calculated for each gas by multiplying
the mass of emissions of a specific greenhouse gas by its GWP factor. This warming can be stated over different timescales. To calculate CO,eq
over 100 years, we'd multiply each gas by its GWP over a 100-year timescale (GWP100). Total greenhouse gas emissions - measured in CO.eq -
are then calculated by summing each gas' CO.eq value.

Greenhouse gas emissions by sector, Turkmenistan, 2000 to 2021

Greenhouse gas emissions' are measured in tonnes of carbon dioxide-equivalents® over a 100-year timescale.
Land-use change emissions are not included.
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Data source: Climate Watch (2024) OurWorldinData.org/co2-and-greenhouse-gas-emissions | CC BY

1. Greenhouse gas emissions: A greenhouse gas (GHG) is a gas that causes the atmosphere to warm by absorbing and emitting radiant energy.
Greenhouse gases absorb radiation that is radiated by Earth, preventing this heat from escaping to space. Carbon dioxide (CO,) is the most
well-known greenhouse gas, but there are others including methane, nitrous oxide, and in fact, water vapor. Human-made emissions of greenhouse
gases from fossil fuels, industry, and agriculture are the leading cause of global climate change. Greenhouse gas emissions measure the total
amount of all greenhouse gases that are emitted. These are often quantified in carbon dioxide equivalents (CO,eq) which take account of the
amount of warming that each molecule of different gases creates.

2. Carbon dioxide equivalents (CO,eq): Carbon dioxide is the most important greenhouse gas, but not the only one. To capture all greenhouse

gas emissions, researchers express them in “carbon dioxide equivalents” (CO.eq). This takes all greenhouse gases into account, not just CO,. To
express all greenhouse gases in carbon dioxide equivalents (CO,eq), each one is weighted by its global warming potential (GWP) value. GWP
measures the amount of warming a gas creates compared to CO.. CO; is given a GWP value of one. If a gas had a GWP of 10 then one kilogram of
that gas would generate ten times the warming effect as one kilogram of CO,. Carbon dioxide equivalents are calculated for each gas by multiplying
the mass of emissions of a specific greenhouse gas by its GWP factor. This warming can be stated over different timescales. To calculate CO.eq
over 100 years, we'd multiply each gas by its GWP over a 100-year timescale (GWP100). Total greenhouse gas emissions - measured in CO,eq -
are then calculated by summing each gas' CO,eq value.
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Greenhouse gas emissions by gas, 2000 to 2023

Greenhouse gas emissions® from all sources, including agriculture and land-use change. They are measured in
tonnes of carbon dioxide-equivalents® over a 100-year timescale.
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Data source: Jones et al. (2024) OurWorldinData.org/co2-and-greenhouse-gas-emissions | CC BY

1. Greenhouse gas emissions: A greenhouse gas (GHG) is a gas that causes the atmosphere to warm by absorbing and emitting radiant energy.
Greenhouse gases absorb radiation that is radiated by Earth, preventing this heat from escaping to space. Carbon dioxide (CO,) is the most
well-known greenhouse gas, but there are others including methane, nitrous oxide, and in fact, water vapor. Human-made emissions of greenhouse
gases from fossil fuels, industry, and agriculture are the leading cause of global climate change. Greenhouse gas emissions measure the total
amount of all greenhouse gases that are emitted. These are often quantified in carbon dioxide equivalents (CO,eq) which take account of the
amount of warming that each molecule of different gases creates.

2. Carbon dioxide equivalents (CO,eq): Carbon dioxide is the most important greenhouse gas, but not the only one. To capture all greenhouse

gas emissions, researchers express them in “carbon dioxide equivalents” (CO,eq). This takes all greenhouse gases into account, not just CO,. To
express all greenhouse gases in carbon dioxide equivalents (CO,eq), each one is weighted by its global warming potential (GWP) value. GWP
measures the amount of warming a gas creates compared to CO,. CO, is given a GWP value of one. If a gas had a GWP of 10 then one kilogram of
that gas would generate ten times the warming effect as one kilogram of CO,. Carbon dioxide equivalents are calculated for each gas by multiplying
the mass of emissions of a specific greenhouse gas by its GWP factor. This warming can be stated over different timescales. To calculate CO.eq
over 100 years, we'd multiply each gas by its GWP over a 100-year timescale (GWP100). Total greenhouse gas emissions — measured in CO,eq -
are then calculated by summing each gas' CO,eq value.
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Methane emissions by sector, Kazakhstan

Methane (CH,) emissions are measured in tonnes of carbon dioxide-equivalents®.
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1. Carbon dioxide equivalents (CO,eq): Carbon dioxide is the most important greenhouse gas, but not the only one. To capture all greenhouse

gas emissions, researchers express them in “carbon dioxide equivalents” (CO,eq). This takes all greenhouse gases into account, not just CO,. To
express all greenhouse gases in carbon dioxide equivalents (CO,eq), each one is weighted by its global warming potential (GWP) value. GWP
measures the amount of warming a gas creates compared to CO,. CO, is given a GWP value of one, If a gas had a GWP of 10 then one kilogram of
that gas would generate ten times the warming effect as one kilogram of CO,. Carbon dioxide equivalents are calculated for each gas by multiplying
the mass of emissions of a specific greenhouse gas by its GWP factor. This warming can be stated over different timescales. To calculate CO,eq
over 100 years, we'd multiply each gas by its GWP over a 100-year timescale (GWP100). Total greenhouse gas emissions - measured in CO,eq -
are then calculated by summing each gas’ CO,eq value.
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Methane emissions by sector, Turkmenistan

Methane (CH.) emissions are measured in tonnes of carbon dioxide-equivalents®.
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1. Carbon dioxide equivalents (CO,eq): Carbon dioxide is the most important greenhouse gas, but not the only one. To capture all greenhouse

gas emissions, researchers express them in “carbon dioxide equivalents” (CO,eq). This takes all greenhouse gases into account, not just CO,. To
express all greenhouse gases in carbon dioxide equivalents (CO,eq), each one is weighted by its global warming potential (GWP) value. GWP
measures the amount of warming a gas creates compared to CO,. CO, is given a GWP value of one. If a gas had a GWP of 10 then one kilogram of
that gas would generate ten times the warming effect as one kilogram of CO,. Carbon dioxide equivalents are calculated for each gas by multiplying
the mass of emissions of a specific greenhouse gas by its GWP factor. This warming can be stated over different timescales. To calculate CO.eq
over 100 years, we'd multiply each gas by its GWP over a 100-year timescale (GWP100). Total greenhouse gas emissions - measured in CO,eq -
are then calculated by summing each gas’ CO,eq value.



Per capita greenhouse gas emissions by sector, Kazakhstan, 2000 to
2021

Per capita greenhouse gas emissions® are measured in tonnes of carbon dioxide-equivalents® per person per year.
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Data source: Climate Watch (2024); Population based on various sources (2024)
Note: Land-use change emissions can be negative.
OurWorldinData.org/co2-and-greenhouse-gas-emissions | CC BY

1. Greenhouse gas emissions: A greenhouse gas (GHG) is a gas that causes the atmosphere to warm by absorbing and emitting radiant energy.
Greenhouse gases absorb radiation that is radiated by Earth, preventing this heat from escaping to space. Carbon dioxide (CQO,) is the most
well-known greenhouse gas, but there are others including methane, nitrous oxide, and in fact, water vapor. Human-made emissions of greenhouse
gases from fossil fuels, industry, and agriculture are the leading cause of global climate change. Greenhouse gas emissions measure the total
amount of all greenhouse gases that are emitted. These are often quantified in carbon dioxide equivalents (CO.eq) which take account of the
amount of warming that each molecule of different gases creates.

2. Carbon dioxide equivalents (CO,eq): Carbon dioxide is the most important greenhouse gas, but not the only one. To capture all greenhouse

gas emissions, researchers express them in “carbon dioxide equivalents” (CO.eq). This takes all greenhouse gases into account, not just CO,. To
express all greenhouse gases in carbon dioxide equivalents (CO,eq), each one is weighted by its global warming potential (GWP) value. GWP
measures the amount of warming a gas creates compared to CO,. CO, is given a GWP value of one. If a gas had a GWP of 10 then one kilogram of
that gas would generate ten times the warming effect as one kilogram of CO,. Carbon dioxide equivalents are calculated for each gas by multiplying
the mass of emissions of a specific greenhouse gas by its GWP factor. This warming can be stated over different timescales. To calculate CO,eq
over 100 years, we'd multiply each gas by its GWP over a 100-year timescale (GWP100). Total greenhouse gas emissions - measured in CO,eq -
are then calculated by summing each gas’ CO,eq value.
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Per capita greenhouse gas emissions by sector, Turkmenistan, 2000
to 2021

Per capita greenhouse gas emissions® are measured in tonnes of carbon dioxide-equivalents? per person per year.
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Data source: Climate Watch (2024); Population based on various sources (2024)
Note: Land-use change emissions can be negative.
OurWorldinData.org/co2-and-greenhouse-gas-emissions | CC BY

1. Greenhouse gas emissions: A greenhouse gas (GHG) is a gas that causes the atmosphere to warm by absorbing and emitting radiant energy.
Greenhouse gases absorb radiation that is radiated by Earth, preventing this heat from escaping to space. Carbon dioxide (CO,) is the most
well-known greenhouse gas, but there are others including methane, nitrous oxide, and in fact, water vapor. Human-made emissions of greenhouse
gases from fossil fuels, industry, and agriculture are the leading cause of global climate change. Greenhouse gas emissions measure the total
amount of all greenhouse gases that are emitted. These are often quantified in carbon dioxide equivalents (CO,eq) which take account of the
amount of warming that each molecule of different gases creates.

2. Carbon dioxide equivalents (CO,eq): Carbon dioxide is the most important greenhouse gas, but not the only one. To capture all greenhouse

gas emissions, researchers express them in “carbon dioxide equivalents” (CO,eq). This takes all greenhouse gases into account, not just CO,. To
express all greenhouse gases in carbon dioxide equivalents (CO,eq), each one is weighted by its global warming potential (GWP) value. GWP
measures the amount of warming a gas creates compared to CO,. CO, is given a GWP value of one. If a gas had a GWP of 10 then one kilogram of
that gas would generate ten times the warming effect as one kilogram of CQ,. Carbon dioxide equivalents are calculated for each gas by multiplying
the mass of emissions of a specific greenhouse gas by its GWP factor. This warming can be stated over different timescales. To calculate CO,eq
over 100 years, we'd multiply each gas by its GWP over a 100-year timescale (GWP100). Total greenhouse gas emissions - measured in CO.eq -
are then calculated by summing each gas' CO,eq value.



Per capita methane emissions by sector, Kazakhstan, 2000 to 2021
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Data source: Climate Watch (2024); Population based on various sources (2024)
OurWorldinData.org/co2-and-greenhouse-gas-emissions | CC BY




Per capita methane emissions by sector, Turkmenistan, 2000 to 2021
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Crude Accountability is
monitoring GHG
emissions at 4 fossil
fuel sites in Kazakhstan
and Turkmenistan.

Sites include:

Tengiz and Kokzhide in
Kazakhstan




Crude Accountability and Omanos Analytics Analyze Flaring Hot Spots in Kazakhstan, 2024

Zhanazhol, Kenkiyak and Bashinkol
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Figure 3: Gas flare events detected in VIIRS Nightfire plotted as a heatmap to show gas flare hotspots

Figure 9: Gas flare events detected in VIIRS Nightfire plotted as a heatmap to show gas flare hotspots
within the Kokzhide oil and gas fields, Kenkiyak, Zhanazhol, and Bashinkol.

within the Tengiz oil and gas field.



Crude Accountability and Omanos Analytics Analyze Flaring Hotspots in Turkmenistan, 2024

Galkynysh

Flaring events heatmap

2-4
B 4-5
I5-8 4 Flare IDs
Il 8- 30 : Flaring events heatmap
- EN30-53 3 . Zl
2 e : 11- -35
[ Burren boundary : .
Google Satelitte | Galkynysh boundary
pryribds Google Satelitte
EPSGAAG7 E
Figure 1: Gas flare events detected in VIIRS Nightfire plotted as a heatmap to show gas flare hotspots ey 0 25 S5km

within the Burun oil and gas field.
Figure 14: Gas flare events detected in VIIRS Nightfire plotted as a heatmap to show gas flare

hotspots within the Galkynysh oil and gas field.



Future Prospects

e Climate Action Tracker labels Kazakhstan as “insufficient” in its efforts
to meet climate goals. (The US also receives a rating of “insufficient.”

e Climate Action Tracker has no data for Turkmenistan

* 54% of domestic energy consumption in Kazakhstan is from oil
followed by coal and then natural gas (2022 figures from |IEA)

* Renewables account for 11.8% of electricity generation (2022 figure
from IEA)

* 89% of domestic energy consumption in Turkmenistan is from natural
gas, followed by oil (2022 figures from |IEA)

* Virtually no renewables in Turkmenistan as of 2022 (IEA)



Future Prospects

* With expansion of major oil
and gas fields throughout the
region and major international
oil and gas companies pivoting
away from promises to engage
more in renewables, it looks as
though for the short- to mid-
term fossil fuels will continue
to develop in Kazakhstan and
Turkmenistan.

* The question is whether
renewables and green energy
can develop alongside the
more traditional sources
before more irreparable
damage is done.

 credit: samru k-green.kz
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kate@crudeaccountability.org
www.crudeaccountability.org
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