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Preface

Dear reader,

Historically, coal has driven Kazakhstan's industrial
development as its most available and affordable
energy source. However, its continued use conflicts
with the country's 2060 carbon neutrality goal

and the need to improve air quality and diversify

the economy. Indeed, an industry exporting products
with a high carbon footprint will increasingly lose
competitiveness in a changing global energy landscape
with limited space for coal.

As Kazakhstan charts its energy future, including via
a widely reported referendum in October 2024 on con-
structing a nuclear power plant, this study explores
challenges and opportunities in phasing down coal.
Drawing on other countries’ experiences, it also exam-
ines the social and economic dimensions - and the

e Key findings at a glance

notion of a just transition: minimising adverse impacts
on coal-reliant regions, industries and workers.

The study analyses coal's role in Kazakhstan, outlining
key building blocks for reducing dependence on it. It
highlights the importance of targeted policy interven-
tions, financial mechanisms, international cooperation
and broad stakeholder engagement to ensure a fair
and effective transition. We hope this study serves as
a valuable resource for informed decisions and build-
ing a future where clean energy powers both climate
resilience and economic growth.

I hope you enjoy this publication!
Emeline Spire

Director, Power System Transformation,
Agora Energiewende

Kazakhstan - one of the world’s most coal-dependent countries - lacks a concrete strategy to

‘I phase down coal despite its 2060 carbon neutrality target. Coal currently provides 66 percent of
electricity, 80 percent of residential heat and remains key to industy. Kazakhstan is also building
over 4 GW of new coal capacity. Despite this, the government has taken steps towards renewables,
with a small but growing share of solar and wind power.

2 Delaying coal phase-down to the 2040s, as outlined in Kazakhstan’s current carbon neutrality
strategy, would result in significant social, economic and environmental challenges, particularly in
coal-reliant regions. The coal-fired power industry already struggles with aging equipment, acci-
dents, personnel shortages and declining interest from younger workers. Promptly outlining a path
away from coal towards renewables would help avoid costly reinvestments in fossil infrastructure.

Accelerating coal phase-down efforts would chart a more socially, economically and environmen-

3 tally robust road for Kazakhstan. While coal is still cheap and regionally important, transitioning to
cleaner alternatives is an opportunity to modernise and diversify the economy. Forward-looking
alternative economic activities include renewable energy generation, cleantech manufacturing such
as solar PV panels, net-zero infrastructure development and building renovations.

Such a future for Kazakhstan is feasible and requires a comprehensive long-term coal phase-down
4 strategy with broad stakeholder engagement. Banning new coal power plants and a clear decom-
missioning timeline for existing ones are key to quide investment decisions. Reskilling coal workers
and supporting their transition to future-proof jobs will garner social buy-in. Prioritising grid infra-
structure improvements would allow for a swift increase in the share of variable renewables, tangibly

contributing to Kazakhstan’'s energy transition.
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Introduction

Coal forms the backbone of Kazakhstan's energy
sector and serves as a crucial pillar of the country's
entire economy. It is the most important fuel not only
for power generation, but also for warm water and
heat production (via both centralised district heat-
ing and individual coal stoves) and for the country's
industrial sector, especially metallurgy. It provides
jobs, including those in related sectors, and underpins
energy-intensive industrial development as well as
regional economic growth. However, Kazakhstan's
heavy reliance on coal also poses economic and
environmental challenges, highlighting the need for
diversification to ensure economic stability and

the sustainable development of the country in the
long run.

Like many other countries, Kazakhstan has commit-
ted to transitioning to carbon neutrality by 2060,
which implies a gradual reduction and eventually a
full phase-out of unabated coal generation by then.
The transition to carbon neutrality was set in train
by a national strategy adopted in February 2023.2
The strategy outlines how the electricity sector will
increasingly be shaped by the use of renewable
energy sources as well as carbon capture and storage
technologies for remaining fossil fuel use and nuclear
power. As a result, the strategy foresees that Kazakh-
stan's greenhouse gas emissions will be reduced from
342.9 million tonnes of CO,eq in 2020 to 45.2 million
tonnes in 2060, excluding land use, land-use change
and forestry (LULUCEF). To achieve a zero balance

by 2060, absorption of greenhouse gases in the
LULUCEF sector in the amount of 45.2 million tonnes
of CO,eq is assumed. However, Kazakhstan still does
not have a detailed plan for the phase-down of coal.

1 Climate Ambition Summit (2020). Kassym-Jomart Tokayev
President of Kazakhstan. URL: https:/www.climateambitionsum-
hmit2020.org/ondemand.php.

2 Decree of the President of the Republic of Kazakhstan dated
February 2, 2023 No. 121. On approval of the Strategy for achiev-
ing carbon neutrality of the Republic of Kazakhstan until 2060.
URL: https://adilet.zan.kz/rus/docs/U2300000121.

In this analysis, we investigate the role of coal in
Kazakhstan's energy sector, greenhouse gas emis-
sions, economy and social development. Coal is
already causing considerable damage to the health
of the country's population® and exacerbating the
climate crisis, which is also associated with an
increase in the frequency and duration of extreme
natural weather events (for example, floods, droughts,
etc.). In addition, Kazakhstan's coal-centred energy
infrastructure, inherited from the Soviet Union,

is increasingly becoming obsolete. However, con-
sumption of its own coal still allows Kazakhstan to
maintain the cost of electricity and heat at a very
low level. At the national level, coal is not a major
source of income or a major job creator, but it is a key
pillar of economic activity in several coal-producing
regions. The complex interplay of these and other
factors must be considered when planning for a just
and gradual coal phase-down as part and parcel of

a transition from fossil fuels to renewable energy in
a fair and inclusive way that does not leave anyone
behind.

We begin this paper by discussing coal in Kazakhstan
in all its aspects (chapters 1 and 2). Then we explore
examples of coal phase-down around the world, both
in developed and developing countries (chapter 3).
Based on this, we come up with strategic solutions for
a just energy transition for Kazakhstan (chapter 4).
Finally, we discuss the discrete elements of such a
transition (chapter 5). We hope the information and
ideas presented here will make a substantial initial
contribution to the coal phase-down discussion in
Kazakhstan.

3 D.Kenessary et al. (2019). Air Pollution in Kazakhstan and Its
Health Risk Assessment / Annals of Global Health.
URL: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6838766/.


https://www.climateambitionsummit2020.org/ondemand.php
https://www.climateambitionsummit2020.org/ondemand.php
https://adilet.zan.kz/rus/docs/U2300000121
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6838766/

Our analysis primarily concerns the electricity sec-
tor. However, since coal power generation is closely
related to supplying residential heating as well, we
go beyond the power industry itself. Also, to focus
exclusively on the power industry while neglect-
ing other areas of coal usage would risk creating a
scenario where reductions in coal combustion by
the power sector could be offset by increased coal
consumption in households and growth in the coal
chemical industry, ultimately undermining the
broader objective of reducing coal dependence and
greenhouse gas emissions.

Agora Energiewende — Enabling a just coal transition in Kazakhstan
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1 Coal in Kazakhstan

11 Coal reserves and production

Kazakhstan has huge coal reserves of 25-33 billion
tonnes, ranking 10th in the world in this respect. The
country's coal supplies could last for 200 to 300 years
or even longer. °

Over 90% of these proven reserves are concentrated
in the northeastern and central regions of the coun-
try (see Figure 1). The Karaganda Basin is one of the
largest and most significant coal-producing regions,
known for its high-quality coal deposits. This basin
has been a central hub for coal mining for decades,
with numerous mines operating within its bounds.
The Ekibastuz Basin of Pavlodar region, another key
area, is famous for its vast deposits of low-grade
coal, which, despite its lower energy content, is used
extensively for power generation domestically due to
its abundance and low cost. In 2022, the Pavlodar and

e Types of coal:

Karaganda regions produced 68.4 and 38.3 million
tonnes respectively, making up 58% and 32% of all
production or 90% in total.®

Over a quarter of all coal in Kazakhstan is produced
at one open-pit mine — Bogatyr — located near the
city of Ekibastuz in the Pavlodar region. In 1985,
the Bogatyr mine was listed in the Guinness Book of
World Records as the largest single-site coal mine. At
this time the maximum annual production reached
56.8 million tonnes of coal. Now the Bogatyr mine
produces about 32 million tonnes of coal per year,’
though it remains the largest coal mine in Kazakh-
stan and one of the largest open-pit coal mines in
the world.

High-quality coal has higher carbon content and lower moisture, as well as lower ash and sulphur con-
tent. Coal is categorised into four primary types based on its transformation from peat (which is a pre-
cursor of coal) to anthracite through geological processes. Lignite or brown coal has the lowest carbon
(and energy) content and is the lowest grade of coal. Subbituminous coal has a higher carbon content
and can be characterised as low- to moderate quality coal. It is often grouped together with brown coal.
Both lignite and subbituminous types of coal are used mainly for electricity generation. Bituminous coal
has higher quality and is used both for energy needs and to produce coke for the iron and steel industry.
Anthracite is nearly pure carbon used mainly for metals production. Hard coal usually includes bitumi-

nous coal and anthracite.

4 BP(2021). Statistical review of World Energy.
URL: https://www.bp.com/content/dam/bp/business-sites/en/
global/corporate/pdfs/energy-economics/statistical-review/
bp-stats-review-2021-coal.pdf.

5 PWC (2022). Energy Transition in Kazakhstan - Back to a
Sustainable Future. URL: https:/www.pwc.com/kz/en/assets/
energy-report/energy-report-rus-final. pdf.

6  Kapital (2023). New records: how is the coal industry developing
in Kazakhstan? URL: https://kapital.kz/economic/115462/novyye-
rekordy-kak-v-kazakhstane-razvivayet-sya-ugol-naya-otrasl.
html.

7  Bogatyr Komir (2024). On the company.

URL: https://www.bogatyr.kz/en/about/history/.


https://www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/energy-economics/statistical-review/bp-stats-review-2021-coal.pdf
https://www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/energy-economics/statistical-review/bp-stats-review-2021-coal.pdf
https://www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/energy-economics/statistical-review/bp-stats-review-2021-coal.pdf
https://www.pwc.com/kz/en/assets/energy-report/energy-report-rus-final.pdf
https://www.pwc.com/kz/en/assets/energy-report/energy-report-rus-final.pdf
https://kapital.kz/economic/115462/novyye-rekordy-kak-v-kazakhstane-razvivayet-sya-ugol-naya-otrasl.html
https://kapital.kz/economic/115462/novyye-rekordy-kak-v-kazakhstane-razvivayet-sya-ugol-naya-otrasl.html
https://kapital.kz/economic/115462/novyye-rekordy-kak-v-kazakhstane-razvivayet-sya-ugol-naya-otrasl.html
https://www.bogatyr.kz/en/about/history/

Coal basins and key production sites in Kazakhstan
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Kazakhstan produces all types of coal, although the
bulk of production (95%°2) as well as exports (over 90%
of exports®) consists of hard coal. In 2023, the country
ranked 8th in the world for total coal production.®®
Over the past four years, coal production in Kazakh-
stan ranged between 109 and 114 million tonnes,

and coal exports between 30 and 33 million tonnes
(Figure 2).

In 2023, both production and exports decreased
slightly — by 1.1% and 1.8%, respectively. One of the
possible reasons for the reduction in coal production
and export in Kazakhstan in 2023 might be the fall in
demand for coal from Russia. Russia has traditionally

8 Economic Research Institute (2013). Current state of the coal
industry in Kazakhstan.
URL: https://economy.kz/ru/Mnenija/id=133.
9 Kazenergy (2023). National energy report 2023.
URL: https://kazenergy.com/upload/document/energy-report/
NationalReport23_ru.pdf.
Enerdata (2024). Coal and lignite production. URL: https:/year-
book.enerdata.net/coal-lignite/coal -production-data.html.
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been the main importer of Kazakh coal, accounting
for about two thirds of Kazakhstan's total coal exports
(Figure 3), but recently its own producers have been
pushing traders from Kazakhstan out of the market.
Russian coal mines are offering coal at lower prices as
they need to redirect their sales since the EU stopped
importing Russian coal in August 2022." Also, there
were signs that Kazakhstan's coal mining companies
(e.g.JSC ,Shubarkol Komir") stopped supplying Rus-
sian companies subject to western sanctions.*

11 Dprom (2024). Mining industry of Kazakhstan: results

of 2023. URL: https:/dprom.kz/goryachie-stranitsy/
dobivayushaya-promishlyennost-rk-etogee-2023/.

Extractive industry. Central Asia (2024). Coal production and
exports are being reduced in Kazakhstan. URL: https://dprom.kz/
novosti/v-kazahstane-sokrasautsa-dobycha-eksport-ugla/.

12


https://economy.kz/ru/Mnenija/id=133
https://kazenergy.com/upload/document/energy-report/NationalReport23_ru.pdf
https://kazenergy.com/upload/document/energy-report/NationalReport23_ru.pdf
https://yearbook.enerdata.net/coal-lignite/coal-production-data.html
https://yearbook.enerdata.net/coal-lignite/coal-production-data.html
https://dprom.kz/goryachie-stranitsy/dobivayushaya-promishlyennost-rk-etogee-2023/
https://dprom.kz/goryachie-stranitsy/dobivayushaya-promishlyennost-rk-etogee-2023/
https://dprom.kz/novosti/v-kazahstane-sokrasautsa-dobycha-eksport-ugla/
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Coal mining and exports in Kazakhstan, all types of coal - Fig. 2
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Kazenergy (2023), National energy report 2023

At the same time, coal shipments from Kazakhstan
to European countries partially helped to compen-
sate for the loss of coal exports to Russia. Kazakhstan
exported 3.9 million tonnes of coal to the EU coun-
tries in 2022, and there are plans to increase this in
the future.’® Turkey and Uzbekistan might be other
promising export destinations for Kazakhstan's coal.

In Kazakhstan, approximately 70% of coal is extracted
through open-pit mining.* The preference for this
method is primarily due to the fact that coal deposits
are often situated relatively close to the surface, mak-
ing surface mining easier and cheaper than under-
ground mining.

Most of the coal extracted in Kazakhstan has high
levels of moisture, ash, and sulphur. The high mois-
ture content of coal can reduce its heating value and
increase transportation and preparation costs, as
more energy is required to dry the coal before use.
The high ash content results in more residual waste
after combustion, which can lead to increased oper-
ational costs for power plants and other industrial

13 Kazenergy (2023). National Energy Report 2023.
URL: https:/kazenergy.com/upload/document/energy-report/
NationalReport23_ru.pdf.

14 Metal Mining Info (2017). State and prospects of the coal industry
in Kazakhstan. URL: https:/metalmininginfo.kz/archives/5140.

processes. Additionally, the high sulphur content
contributes to environmental concerns, as sulphur
dioxide emissions can lead to acid rain and other
pollution issues. However, Kazakhstan also pos-
sesses deposits of coal with lower levels of ash and
sulphur. A prime example is the coal from the Shu-
barkol deposit, which is noted for its superior quality,

Kazakh coal exports in 2022, - Fig. 3
by country, millions of tonnes
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with average ash content of about 7% (after removing
layers with high ash content), sulphur content of
approximately 0.4% and moisture of about 14.5%.1

Kazakhstan has about 25 coal mining companies,
though about 75% of all coal mining is carried out

by four of them: Bogatyr Komir, Eurasian Energy
Corporation (ERG), Shubarkol Komir and Qarmet
(formerly ArcelorMittal Temirtau).*® Coal compa-

nies in Kazakhstan are both privately and publicly
owned. The largest company — Bogatyr Komir, which
produces about 40% of all coal in the country - is
jointly owned by the Kazakh state holding company
.Samruk-Energy” and the Russian company ,RUSAL"
However, there are no completely state-owned com-
panies in coal mining in Kazakhstan, unlike in oil and
gas production.

15 Environmental Impact Assessment (second stage) for the project
"Construction of a plant for the production of special coke (semi-
coke) with a capacity of 400 thousand tonnes per year at the
Shubarkol deposit, Karaganda region”. URL: https://www.gov.kz/
uploads/2021/3/26/61a25{£29de9453{25{493a140062f6b_origi-
nal.4304877.pdf.

16 Kazenergy (2023). National Energy Report 2023.

URL: https://kazenergy.com/upload/document/energy-report/
NationalReport23_ru.pdf.
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Despite a slight reduction in total coal production

in 2023, a number of coal producers in Kazakh-
stan are planning to expand production. Bogatyr
Komir plans to increase the production capacity of
the largest coal mine in Kazakhstan, Bogatyr mine,
from 32 to 40 million tonnes per year through the
use of automated hoisting and transport equipment,
and production across the entire enterprise from
42 to 50 million tonnes per year. The company had
already started to implement cyclic-flow coal mining
technology at the Bogatyr open-pit mine at the end
of 20227

1.2 Coal consumption

Coal is the most important fuel in Kazakhstan for
domestic use: its share of primary energy consump-
tion is about 50% (Figure 4). Most of the coal mined
in Kazakhstan is used internally — about 72% in
total in 2023. The rest is exported, mainly to Russia

17 Inbusiness (2024). Bogatyr Komir reduced coal production in the
first months of the year. URL: https:/inbusiness.kz/ru/news/
bogatyr-komir-snizil-dobychu-uglya-v-pervye-mesyacy-goda.

> Fig. 4
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Bureau of national statistics (2024), Fuel and energy balance of the Republic of Kazakhstan (2023)
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Structure of coal consumption - Fig. 5
in Kazakhstan in 2023
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(Figure 5).1® The largest consumer of domestic coal is
the energy sector, followed by households and indus-
trial enterprises (Figure 5).

OnJanuary 1, 2024, there were 222 power plants

in Kazakhstan, with a total installed capacity of

24.6 GW. Electricity generation in 2023 amounted
to 112.8 TWh; 77.4% of all electricity came from
thermal power plants, including 66% from coal-fired
thermal power plants (Figure 6).2° Renewable energy
has recently started to play an increasingly impor-
tant role in electricity production in Kazakhstan. At
the end of 2023, solar and wind together accounted
for 5.1% of all generation, and 5.5% in the first half of
2024 20

18 Economic Research Institute (2023). Current state of the coal
industry in Kazakhstan. URL: https:/economy.kz/ru/Mnenija/
id=133.

19 KEGOC (2024). Annual reports. URL: https:/www.kegoc.kz/
en/for-investors-and-shareholders/raskrytie-informatsii/
annual-reports/.

20 The Times of Central Asia (2024). Kazakhstan Reports on
Renewable Energy Generation. URL: https:/timesca.com/
kazakhstan-reports-on-renewable-energy-generation/?fb-
clid=IwY2xjawExZFlleHRuA2FIbQIx MAQABHS8hwgYGSZmW -
fqufjo5mvKv-Xf8MuUrHxBAxttPy3cS8f4NDg4mAWR6AqA _
aem_Zsgxo_0Gzae2xKV4VLcFKw.
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Coal is also the main energy source for residential heat
production in Kazakhstan - it accounts for 80%. The
rest comes from natural gas (15%) and fuel oil (5%).*

Coal power plants provide baseload electricity, which
is acknowledged as important for the stability of the
sector. Kazakhstan is also characterised by a close
interconnection between coal power and heating,
since many coal-fired power plants operate as com-
bined heat and power (CHP) plants. These facilities
generate both electricity and thermal energy (heat)
from the same fuel source, which is much more
efficient than separate production because they use
the waste heat from electricity generation for district
heating systems.

CHPs were popular in many of the republics of the
former USSR. A centralised heat supply system was
created at that time in many Kazakh cities. The share
of combined heat and power plants in heat generation
still remains above 50%, and amounted to 59% in
2022 (Figure 7, Figure 8), but it has been declining in

21 The Concept of development of the electric power industry of the
Republic of Kazakhstan until 2035 (2022). URL: https:/www.gov.
kz/memleket/entities/energo/documents/details/349883%lang=ru.

Kazakhstan’'s power generation - Fig. 6
mix in 2023
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Bureau of National Statistics of Kazakhstan (2024). *Combined heat and power

recent years. CHP plants are especially important in
the country's capital city — Astana, with a population
of almost 1.5 million people — where they account for
97% of all heat production. In the largest city, Almaty,
with a population of 2.2 million people, thermal power
plants produce 56% of all heat, almost the same as the
national average. In another of the largest cities in the
country — Shymkent, with a population of 1.2 million
people - thermal power plants account for only 30%
of heat production.

The share of CHPs* in heat supply for Kazakhstan'’s regions and largest cities
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The interdependence of electricity and heat produc-
tion, as well as their high degree of centralisation,
make energy transition more complicated. Such a
system does not allow for small changes - for exam-
ple, replacing distinct boilers with small- or large-
scale heat pumps or replacing small power generating
units with wind generators or solar panels. In these
circumstances, the abandonment of coal requires a
triple replacement: the replacement of power capac-
ities and heat production capacities as well as of

- Fig. 8

Bureau of National Statistics of Kazakhstan (2024). *Combined heat and power. **Regions data is provided for 2021
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linked services, in particular, heat networks, which
is extremely difficult to do all at once given limited
financial resources.

This leads to a situation where significant modern-
isation is postponed indefinitely and the existing
infrastructure becomes obsolete. The average age of
Kazakhstan's coal power fleet is 50 years, while the
standard period of operation for a coal power plant is
40 years.?2 Altogether, 49.2% or 6 246 km of heat net-
works require replacement. And 57% of heat network
components and 66% of power grids have experi-
enced significant deterioration.®

However, in 2024, Kazakhstan adopted the law ,On
Thermal Energy" This law provides that in cen-
tralised and local heat supply systems, during the
modernisation, replacement or expansion of base
capacity, the introduction of renewable thermal
energy sources must be considered as a priority if
economically and technically feasible. The law also
enshrines the intention to stimulate the production
of thermal energy using renewable energy sources.?*
In the long term, this may open the way for the use
of heat pumps, including large-scale ones, as well
as biofuels.

Another sector that relies on coal is manufacturing, in
particular the metallurgical and cement industries.?®
Metallurgy is a key component of Kazakhstan's econ-
omy, contributing significantly to industrial output
and providing substantial employment opportunities.
Thus, in the fourth quarter of 2021, the number of
employees in metal ore mining was 84 200, and in
the metallurgical industry 86 700. This represents

22 Agora Energiewende, ECOJER (2023). From coal to renewables.

A power sector transition in Kazakhstan. URL: https://www.ago-
ra-energiewende.org/fileadmin/Projekte/2022/2022_09_INT_
Kazakhstan/A-EW_295_Kazakhstan_EN_WEB.pdf.

23 Resolution of the Government of the Republic of Kazakhstan
dated March 28, 2023 No. 263. On approval of the Concept for
the development of the electric power industry of the Republic of
Kazakhstan for 2023 - 2029. URL: https:/adilet.zan.kz/rus/docs/
P2300000263#2100

24 Law of the Republic of Kazakhstan "On Thermal Energy" as of
08 July 2024 N120-VIIL URL: https:/adilet.zan.kz/rus/docs/
Z2400000120.

25 Kazenergy (2023). National Energy Report 2023. URL:
https://kazenergy.com/upload/document/energy-report/
NationalReport23_ru.pdf.
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26.8% of all industrial workers in Kazakhstan.?®
Kazakhstan's industrial sector has great potential
to improve energy efficiency and to transition to
greener energy sources and materials.

The last significant coal consuming sector is house-
holds. The level of household use of coal in Kazakh-
stan is one of the highest in the world.?” In 2022,
households in Kazakhstan consumed 7.3 million
tonnes of coal. Of these, slightly less than half were
consumed in cities, and slightly more than half in
rural areas. Most households without district heat-
ing use natural gas (40%) and coal (28%) for domestic
heating.?®

1.3 Pathways for reducing the use
of coal in the power sector

Kazakhstan currently has no formal strategy to
phase out or even phase down coal power gener-
ation. However, a schedule for decommissioning
coal-fired power plants that have operated for more
than 30 years might be created in 2025.%° Neverthe-
less, Kazakhstan is one of 32 countries in the world
that have developed plans to build new coal-fired
power plants.*® According to official data, Kazakhstan
will build more than 4 GW of new coal generating
capacity by the end of 2029, taking into account the
retirement of about 0.5 GW of capacity.

26 Forbes (2022). Results for 2021: how are the metallurgists of the
Republic of Kazakhstan doing? URL: https:/forbes.kz/news/
newsid_270026.

27 1EA (2022). Kazakhstan 2022. Energy sector review.

URL: https:/www.iea.org/reports/kazakhstan-2022.

28 Bureau of national statistics (2023). Fuel and energy consumption
in households in the Republic of Kazakhstan (2022).

URL: https:/stat.gov.kz/en/industries/business-statistics/
stat-energy/publications/67706/.

29 Kursiv (2023). Kazakhstan to develop schedule for decommission-
ing coal power plants over 30 years old. URL: https:/kz.kursiv.
media/2024-07-01/zhnb-kzcoalstationsexit/.

30 GEM (2024). Boom and bust coal 2024. URL: https:/globalenergy-
monitor.org/report/boom-and-bust-coal-2024/.

31 Ministry of Energy of the Republic of Kazakhstan (2022).

On the energy balance until 2035.
URL: https://online.zakon kz/Document/?doc_id=37351758.
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Kazakhstan has adopted several official targets that
imply a significant reduction or complete aban-
donment of coal generation within a few decades
(Table 1). The goal of achieving a specific share of coal
in electricity generation was officially announced

by Kazakhstan for the first time in 2021, at COP26

in Glasgow. Prime Minister Askar Mamin said that
the country plans to reduce the share of electricity
generated from coal from 70% to 40%.32 However, this
goal was not subsequently confirmed by any official
strategic document.*

According to the unconditional target of the first
NDC, the reduction of GHG emissions in Kazakhstan
by the end of 2030 should reach 15% relative to the
1990 base year (including LULUCF). The conditional
target assumes a reduction of 25%, subject to signifi-
cant additional international investment and sig-
nificant grant assistance; access to an international
technology transfer mechanism; cofinancing and
participation in international research projects, and
the development of promising low-carbon technol-
ogies and initiatives to build local expertise.? It is
noteworthy that both of these targets, conditional
and unconditional, were met repeatedly in the 1990s
without any decarbonisation efforts. For example, in
1999, Kazakhstan's GHG emissions were 70% of the
emissions in 1990. The explanation is that after the
collapse of the USSR, the Kazakh economy expe-
rienced a crisis, one of the consequences of which
was a drop in greenhouse gas emissions. In 2021,
Kazakhstan's greenhouse gas emissions were 90% of
1990 levels. Thus, by 2030, in order to meet the first
unconditional NDC, Kazakhstan needs to reduce its
emissions by only 5 percentage points relative to the
base year of 1990.

32 Inbusiness (2021). Mamin instructed to study the issue of creating
construction sites. URL: https:/inbusiness.kz/ru/last/mamin-
poruchil-prorabotat-vopros-sozdaniya-stroitelnyh-poligonov.

33 GEF, Ministry of Ecology, Geology and Natural Resources of the
Republic of Kazakhstan, UNDP (2022). Eighth National Communi-
cation and Fifth Biennial Report of the Republic of Kazakhstan to
the UN Framework Convention on Climate Change.

URL: https:/www.undp.org/kazakhstan/publications/8th-
national-communication-and-5th-biennial-report-republic-
kazakhstan-un-framework-convention-climate-change.

34 UNFCCC (2023). Updated Nationally Determined Contribution
of the Republic of Kazakhstan to the global response to climate
change. URL: https://unfccc.int/documents/630387.
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According to the Forecast balance of electricity of the
Unified Electric Power System of Kazakhstan until
2035 (as of 2023),% the share of coal in electricity
production will decrease from 66% in 2023 to 46% in
2035, and the peak of coal generation will occur in
2028. At the same time, in absolute terms, the volume
of coal generation hardly decreases, due to a signif-
icant expansion of nuclear power and renewable
energy sources and overall expected growth of both
demand for electricity and its production. Thus, in
the period between 2023 and 2035, coal generation
will decrease from 78.0 to 70.8 million TWh or just
9% by 2035. It implies a very minor phase-down of
coal power. In turn, the strategy for achieving carbon
neutrality by 2060 assumes that up until 2040 the
reduction in greenhouse gas emissions will be min-
imal. Most of the decarbonisation occurs between
2040 and 2060.%¢ Given this, policymakers do not
expect a reduction in coal generation until 2040.

To reduce the negative environmental impact of coal-
fired CHPs in Kazakhstan's largest cities, some coal
power plants are being switched to gas. One exam-
ple is the conversion of Almaty CHP-2 (510 MW)
from coal to gas, which is expected to be completed
in 2026. This transition will reduce the emission of
pollutants from the current 37 000 tonnes per year to
just 3 000 tonnes.*’

To sum up, from the information available it follows
that a reduction in coal generation before 2030 is not
envisaged in Kazakhstan (Table 1). In fact, it is not
envisaged until 2040 in practice. Official planning
documents foresee the coal phase-down process
only beginning in the period 2040-2060, to even-
tually meet climate neutrality. However, most coal
power plants in Kazakhstan are very old.*® As shown

35 Ministry of Energy of the Republic of Kazakhstan (2022). On
the energy balance until 2035. URL: https://online.zakon.kz/
Document/?doc_id=37351758.

36 Decree of the President of the Republic of Kazakhstan dated
February 2, 2023 No. 121. On approval of the Strategy for achiev-
ing carbon neutrality of the Republic of Kazakhstan until 2060.
URL: https://adilet.zan.kz/rus/docs/U2300000121.

37 InformBuro (2023). In Almaty, the conversion of the CHP-2
plant from coal to gas has started. URL: https:/informburo.kz/
novosti/v-almaty-nacali-perevodit-tec-2-na-gaz.

38 The average age of Kazakhstan's coal power fleet is 50 years, while
the standard period of operation for a coal power plant is 40 years.
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in a previous publication by Agora Energiewende,

if Kazakhstan were to close down coal power plants
after they reach their expected service lifetime, there
would only be 12 MW of coal capacity remaining by
2030, or 0.1% of today's fleet.*® According to the same
study, Kazakhstan can minimise the overall costs of
its power system while reducing the share of coal in
generation from 67% in 2022 to 45% by 2030.

Policies that may affect the existing coal power fleet in Kazakhstan

Agora Energiewende — Enabling a just coal transition in Kazakhstan

Existing plans to build several new coal power plants
and the search for new ways to use coal (e.g. coal
chemistry) are creating considerable uncertainty
about whether Kazakhstan is on the path to carbon
neutrality by 2060, especially given the absence of
coal power phase-down plans. To get on this path,
Kazakhstan urgently needs to develop a comprehen-
sive plan for a just energy transition, including a just
coal phase-down.

-> Table 1

By 2030, to meet the first unconditional
NDC, Kazakhstan needs to reduce its

No coal phase-down
before 2030

emissions by only 5 percentage points
relative to the base year of 1990 (in 2021,
emissions were 90% of the 1990 level.

The share of coal in electricity produc-
tion decreases from 66% in 2023 to 46%

A minor phase-down of
coal power by 2035

in 2035. However, in absolute terms coal
generation decreases by just 9% by 2035.

First NDC 19.04.2023
(updated, up to 2030)

Energy balance 30.01.2023
until 2035

2060 Carbon 02.02.2023

neutrality strategy

Up until 2040, the reduction in green-
house gas emissions is minimal. Most of

Coal phase-down
after 2040

the decarbonisation occurs between 2040

and 2060.

Sources: indicated in the text.

39 Agora Energiewende (2024): Modernising Kazakhstan's coal-de-
pendent power sector through renewables. Challenges, solutions
and scenarios up to 2030 and beyond. URL: https:/www.ago-
ra-energiewende.org/fileadmin/Projekte/2023/2023_27_PST_
Kazakhstan_2023/A-EW_319_Kazakhstan_2023_EN_WEB.pdf.
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2 Economic and social significance of coal

The role of coal in the national
and regional economy

2.1

The economic role played by coal in Kazakhstan is
significant and multifaceted, influencing various
aspects of the country’s economy.

The contribution of coal to the national economy

is not as big as might be expected, given its domi-
nance in power and heat production — about 1.5% of
Kazakhstan's gross domestic product (GDP).*° The
World Bank estimates Kazakhstan's coal rents at a
mere 0.8% of its GDP,* compared to 14.8% for 0il*? and
2.0% for gas® (all 2021).*4 Interestingly, just before the
collapse of the USSR, coal rents were estimated by the
World Bank to be much higher than they are now - at
2.9% in 1990. Thus, recent numbers suggest that the
role of coal in Kazakhstan's economy has diminished.

Similarly, coal's contribution to employment is small
on a national scale but remains significant in several
regions. Across the country, coal mining provides

33 000 direct jobs, or 0.5%.%° Coal power plants pro-
vide perhaps another 13 000 direct jobs.*® However,
the employment role of these two sectors is much
bigger in the regions. Also, there are indirect jobs
linked to the coal industry in these regions, as well as
jobs that are not linked to coal but created with the
income generated from coal mining (e.g. jobs at cafes
and restaurants in coal mining regions).

Coal provides Kazakhstan with cheap electricity and
heating. Cheap coal power is considered by offi-

cial sources to be one of the important competitive
advantages of the Kazakhstan economy.”’ For exam-
ple, electricity in Kazakhstan is significantly cheaper
than in Europe. In August 2024, the average electric-

However, for the local economies of regions that mine
and use coal such as Karaganda and Pavlodar, as well
for larger cities such as Ekibastuz, the economic sig-
nificance of coal is much more pronounced. It stimu-
lates local businesses, supports community services
and contributes to regional development.

40 PWC (2022). Energy Transition in Kazakhstan — Back to a Sus-
tainable Future. URL: https://www.pwc.com/kz/en/assets/ener-
gy-report/energy-report-rus-final. pdf.

41 World Bank Group (2024). World development indicators. Coal
rents (% of GDP). URL: https:/databank.worldbank.org/source/
world-development-indicators/Series/NY.GDP.COAL.RT.ZS.

42 World Bank Group (2024). World development indicators. Oil rents
(% of GDP). URL: https://data.worldbank.org/indicator/NY.GDP.
PETR.RT.ZS.

43 World Bank Group (2024). World development indicators. Natural

gas rents (% of GDP). URL: https://data.worldbank.org/indicator/

NY.GDP.NGAS.RT.ZS.

The World Bank defines natural resources rents as the difference

between the price of a commodity and the average cost of produc-

ingit.

44

ity tariff for households in Astana was 23.13 tenge/
kWh, including VAT, or 0.043 euros (EUR) per kWh.*®
For comparison, in the second half of 2023, electricity
prices for household consumers in the EU comprised
EUR 0.283 per kWh, including all taxes and levies*®

45 Economic Research Institute (2013). Current state of the coal
industry in Kazakhstan.

URL: https://economy.kz/ru/Mnenija/id=133.

46 Ekibastuz GRES-1with a capacity of 3.5 GW employs 1462
people, Ekibastuz GRES-2 with a capacity of 1 GW employs
1372 people, and Almaty power plants with a capacity of 1.2 GW
employ 3 011 people. Thus, on average, approximately one person
is needed to operate 1 MW. Considering that the installed capacity
of coal generation in Kazakhstan as of January 1, 2024 amounted
to 13 GW, about 13 000 people work at the country's coal power
plants.

47 Government of the Republic of Kazakhstan (2020). Concept for
the development of energy complex of the Republic of Kazakhstan
until 2030. URL: https://www.gov.kz/memleket/entities/energo/
documents/details/45069?lang=ru.

48 Astanaenergosbyt (2024). Tariffs.

URL: https://astanaenergosbyt.kz/ru/fiz/tarifylhtml

49 QERY (2024). Consumer Energy Prices in Europe: Electricity
Prices for Households.

URL: https://gery.no/consumer-energy-prices-in-europe/.
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The low cost of coal generation in Kazakhstan is
ensured by several factors. One of these is that 92%
of coal generation assets are over 40 years old,*® and
therefore have long been paid off. Another factor is
that the coal industry enjoys generous government
subsidies. Such subsidies can take several forms:
direct subsidies to energy producers, direct financing
of infrastructure projects in the energy sector, tax
incentives for mining companies, or price restraints
on goods and services that form the bulk of the cost
of coal. According to UNDP estimates, if coal sub-
sidies in Kazakhstan were eliminated, heat tariffs
would increase by up to 35% and electricity tariffs
by 11%.5* According to the International Energy
Agency (IEA), fossil fuel subsidies in Kazakhstan
amount to 1.8% of GDP (2019), and Kazakhstan is

the sole country among the top 25 nations by fossil
fuel subsidy value that provides subsidies for coal.5?
Coalitself is sold at very low prices everywhere in
Kazakhstan. For example, in December 2022, the
price of the primary sale of 120 thousand tonnes of
coal produced by Karazhyra JSC through the com-
modity exchange of TB CaspiJSC was only 6 500
tenge, or about EUR 13.6 per tonne.>®* API2 Rotterdam
coal futures (the benchmark price reference for coal
imported to northwest Europe) at that time cost about
EUR 165 per tonne.

50 Agora Energiewende, ECOJER (2023). From coal to renewables.

A power sector transition in Kazakhstan. URL: https://www.ago-
ra-energiewende.org/fileadmin/Projekte/2022/2022_09_INT_
Kazakhstan/A-EW_295_Kazakhstan_EN_WEB.pdf.

51 UNDP (2022). Analysis of the electric and thermal energy market
for the purpose of identifying direct and indirect subsidies in
Kazakhstan. URL: https:/unece.org/sites/default/files/2023-02/
Presentations_on_energy_Subsidies_RUS.pdf.

52 IEA (2020). Value of fossil-fuel subsidies by fuel in the top
25 countries, 2019. URL: https://www.iea.org/data-and-statistics/
charts/value-of-fossil-fuel-subsidies-by-fuel-in-the-top-25-
countries-2019.

53 Agency for protection and development of competition of the
Republic of Kazakhstan (2023). Report on the state of competition
in selected product markets and measures taken to limit monopoly
activities for 2022. URL: https:/www.gov.kz/memleket/entities/
zk/documents/details/486951?lang=ru.

54 Statista (2024). API2 Rotterdam coal futures at the begin-
ning of each week from August 22, 2022 to August 19,

2024. URL: https://www.statista.com/statistics/1308104/
weekly-api2-rotterdam-coal-futures/.
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Cheap coal energy has its drawbacks: it reduces the
incentive to invest in new energy technologies and
new capacity, as a result slowing down both the
energy transition and the modernisation of the whole
energy sector. Financial resources that might be
directed into renewable energy, technology or man-
ufacturing remain concentrated in the coal industry.
This limits opportunities for economic growth and
diversification.

At the same time, Kazakhstan is experiencing inten-
sifying public debate about diversifying the economy
from coal through coal chemistry in order to ensure
the survival of the coal industry even if the energy
transition intensifies.

Many industry participants (e.g. mining companies®)
as well as the government®® now pin their hopes on
the development of the coal chemistry industry,
which produces a large number of chemicals derived
from coal. The need to develop coal chemistry has
been voiced at the highest state level. On September 1,
2023, as part of his address to the people of Kazakh-
stan, President Kassym-Jomart Tokayev stated: "We
must implement a number of truly fateful projects for
our country. The task of diversifying the economy is
becoming even more pressing and urgent. We should
focus on areas such as advanced metal processing, oil,
gas and coal chemistry, heavy engineering, uranium
conversion and enrichment, production of automo-
tive components and fertilisers. In other words, we
need to create high value-added clusters."’

There is also a new plan for creating a coal chemi-
calindustry in Kazakhstan with an investment of
12-13 billion US dollars (USD). The plan involves the

55 Kazinform (2021). The coal industry remains a socially significant
sector for the economy - Nikolay Radostovets.

URL: https:/www.inform.kz/ru/ugol-naya-promyshlennost-os-
taetsya-social-no-znachimoy-otrasl-yu-dlya-ekonomi-
ki-nikolay-radostovec_a3752890.

56 Government of the Republic of Kazakhstan (2020). Concept for
the development of energy complex of the Republic of Kazakhstan
until 2030. URL: https://www.gov.kz/memleket/entities/energo/
documents/details/45069?lang=ru.

57 DKN (2023). Coal chemistry industry: a new impetus for the
economy of Kazakhstan. URL: https:/dknews.kz/ru/ekonomi-
ka/322234-uglehimicheskaya-promyshlennost-novyy-im-
puls-dlya.
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creation of 15 large coal chemical facilities in the
Karaganda, Pavlodar, Abay, Akmola and Kostanay
regions. These enterprises will produce jet fuel, meth-
anol, synthetic ammonia and other products from
coal. It is expected that such coal chemistry products
will be used both within Kazakhstan and exported,
with exports amounting to USD 8-10 billion per year.
Around 18-20 thousand new jobs will be created -
slightly more than the current number of jobs in coal
power generation. The implementation of these coal
chemical projects in Kazakhstan will be carried out
with the participation of Chinese partners.®

2.2 The social role of coal

Large coal mining companies are actively involved

in their local communities, which can significantly
impact social structures and dynamics. For exam-
ple, the joint Kazakh-Russian coal mining company
Bogatyr Komir annually allocates large financial
resources to provide social and financial assistance to
the company's employees and other residents of the
city of Ekibastuz and the Pavlodar region. Examples
of such assistance are compensation for the cost of
sanatorium treatment, training, and financial support
for housing and the improvement of living condi-
tions. The company also provides financial support

to schools and non-profit organisations as well as
religious organisations and the football club ,Ekibas-
tuz" In 2022, the company's sponsorship and charity
budget amounted to almost EUR 515 000.%°

Another large coal mining company, Shubarkol
Komir, supports low-income families in the village of
Kyzylzhar and residents of the wider Ulytau region,
providing them with coal free of charge. In 2021,

4 000 tonnes of coal were allocated for this purpose.
Shubarkol Komir also allocated 540 tonnes of coal

for the Nura region. The company annually provides
heating to the urban settlement of Shubarkol as part
of its social responsibility in the region (340 tonnes

58 Ibid.

59 Bogatyr Komir (2023). Social responsibility report for 2022.
URL: https:/www.bogatyr.kz/media/filebrowser/other/soc_
otchet_2022_2023-06-20.pdf.
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of coal allocated in 2021). In 2021, the company
provided assistance to socially vulnerable residents
of the Karaganda region in the form of food baskets.
Shubarkol Komir also supports sports. In 2021, char-
itable assistance was provided for the installation of
an artificial sports field with electrical heating and an
irrigation system at the Shakhter stadium in Kara-
ganda. The company was one of the sponsors of the
World Championships for rescuers and firefighters,
which were held in Karaganda.®®

The price of coal in Kazakhstan is one of the lowest
in the world. In addition, so-called social coal is pro-
vided in Kazakhstan, intended for socially vulnerable
segments of the population, schools, hospitals and
other social institutions, although the coal price is not
significantly lower. For example, in June 2024, the
cost of a tonne of social coal in Ust-Kamenogorsk was
15 000 tenge (EUR 28.21), while commercial coal cost
15500 tenge (EUR 29.15).%

In the shift from coal to electricity, the subsidised
electricity prices mentioned in the previous section
will be used mainly to support low-income families.
However, they are available in principle to everyone,
and this also has a downside: low prices for electric-
ity, coal and other resources lead to greater consump-
tion. Most people in Kazakhstan are not in the habit
of saving electricity or coal,%? nor is this principle
incentivised by differential tariffs. Kazakhstan is also
one of the least energy-efficient economies in the
world.%®

60 Shubarkol Komir JSC (2022). 2021 year report.

URL: https://kase.kz/files/emitters/SHUK/shukp_2021_rus.pdf.

61 YK-News (2024). A memorandum on the supply of social
coal was signed in Ust-Kamenogorsk. URL: https:/yk-news.
kz/news/v-ust-kamenogorske-podpisali-memoran-
dum-o-postavke-socialnogo-uglya-1-62498.

62 Rankingkz (2023). Kazakhstan is characterised by a very high
level of energy consumption, and electricity tariffs in Kazakhstan
are among the lowest. URL: https:/ranking kz/rankings/indus-
tries-rankings/kazahstan-otlichaetsya-vesma-vysokim-urov-
nem-energopotrebleniya-pri-etom-tarify-na-elektroenergi-
yu-v-rk-odni-iz-samyh-nizkih html.

63 Enerdata (2024). Energy intensity. URL: https://yearbook.ener-
data.net/total-energy/world-energy-intensity-gdp-data.html
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Given the current significance of subsidised coal

in the regional economy and for communities and
energy poor households, a more comprehensive
approach to the social role of coal is warranted. Com-
munities that are heavily dependent on coal mining
may face numerous economic and social challenges
if the industry declines. And given the modern global
decarbonisation trend this is inevitable sooner or
later. Some of the negative consequences of this pro-
cess can be avoided if Kazakhstan diversifies its coal
mining economy, develops a plan for a coal phase-
down that includes support for former coal miners as
well as coal mining companies and regions, and tries
to reap the benefits of the energy transition.

2.3 Greenhouse gas emissions

Climate change in Kazakhstan is happening faster
than on average elsewhere in the world. Global

mean annual temperatures in 2022 were about

1.15+ 0.13°C above the 1850-1900 baseline used as
an approximation of pre-industrial levels. In Kazakh-
stan, the average annual air temperature in 2022

was 1.78°C above the climate norm for the period

Greenhouse gas emissions from the combustion of coal, by sector
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1961-1990. In all regions of the country, there has
been an increase in the number of heatwaves in the
summer, as well as the total and maximum duration
of heatwaves. In the western and southern regions,
the total duration of all heatwaves was more than

50 days, and in some places more than 60. This has
anegative impact on public health and increases the
need for air conditioning and therefore the demand
for electricity, which is produced mainly from coal.

Climate change also has a negative impact on the
energy sector. Climate models predict an increase

in average annual temperatures by 2.2°C to 4.4°C in
the coming decades in Kazakhstan. This temperature
rise could negatively affect energy infrastructure
performance. For instance, higher temperatures
decrease the efficiency of thermal power plant
boilers and generators. Additionally, a 1°C rise in
temperature may lead to transmission lines sagging
by up to 4.5 cm, further stressing the grid. Rising

64 Kazhydromet (2023). Annual bulletin monitoring the state of
climate change in Kazakhstan: 2022. URL: https:/www.kazhy-
dromet.kz/ru/klimat/ezhegodnyy-byulleten-monitoringa-sos-
toyaniya-i-izmeneniya-klimata-kazahstana.
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Ministry of Ecology and Natural Resources of the Republic of Kazakhstan, Zhasyl Damu (2023)

- Fig. 9
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Energy sector and total GHG* emissions in Kazakhstan - Fig. 10
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Ministry of Ecology and Natural Resources of the Republic of Kazakhstan, Zhasyl Damu (2023). *Greenhouse gas

temperatures and shifting precipitation patterns are
also expected to increase the frequency and sever-
ity of natural disasters like floods, landslides and
mudflows. Floods can damage essential infrastruc-
ture such as coal storage facilities, coal power plants,
underground oil and gas pipelines and power trans-
mission and distribution systems. These climate-
induced risks make it crucial to adapt energy infra-
structure to withstand such changes.®®

Coal combustion in Kazakhstan in 2021 resulted in
the emission of 133.9 to 144.5 million tonnes of CO,
into the atmosphere. All emissions from the energy
sector amounted to 261.9 million tonnes of CO,eq,
and emissions from the entire economy, taking

into account LULUCF, amounted to 340.8 million
tonnes of CO,eq®® Coal combustion in 2021 there-
fore accounted for 51-55% of all emissions from the
energy sector and 39-42% of emissions from the
entire economy, taking into account LULUCF. These
data show that coal plays the largest role in domestic
greenhouse gas emissions.

65 ESCAP (2022). Kazakhstan climate change and disas-
ter risk profile. URL: https://www.unescap.org/kp/2022/
kazakhstan-climate-change-and-disaster-risk-profile.

66 Ministry of Ecology and Natural Resources of the Republic of
Kazakhstan, Zhasyl Damu (2023). National report of the Republic
of Kazakhstan on the inventory of anthropogenic emissions from
sources and removals by sinks of greenhouse gases not regulated
by the Montreal Protocol for 1990-2021.

It should be noted that in the 1990s there was a long-
term and significant reduction in greenhouse gas
emissions from coal combustion in Kazakhstan. This
was due to the deep economic crisis that followed
the collapse of the USSR, during which many of the
least efficient industries were forced to close. Since
the mid-2010s, Kazakhstan has reached the green-
house gas emissions level of the early 1990s again
(Figure 9), driven by the development of its energy-
intensive industries. The country's overall green-
house gas emissions have followed a similar trajec-
tory (Figure 10).

The bulk of emissions from coal combustion in
Kazakhstan comes from the energy sector. This sec-
tor includes the production of electricity and thermal
energy as well as coal production itself. These items
are followed (by a large margin) by "other sectors”
(including the commercial and residential sectors, as
shown in Figure 9).%

67 The results of calculating emissions by sectors of the economy or
based on the sectoral approach differ slightly from the results of
calculations based on taking into account the total consumption
of fuel and energy resources in the country, used to independently
verify the completeness and correctness of calculations using
the sectoral approach. This is why there is no exact figure for CO,
emissions from coal combustion but a range (from 133.9 to 144.5
million tonnes of CO,).
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Of the total CO, emissions from fossil fuel combustion
in Kazakhstan, coal accounts for 67%. The remaining
share is approximately evenly distributed between oil
and gas (Figure 10). This is dictated by the structure
of energy consumption in the country.

Given the trends over the past few years, in particu-
lar the slight reduction in greenhouse gas emissions
from coal combustion as well as the overall reduction
in emissions, a small reduction in coal emissions

can be expected in the coming years (at least until
new coal-fired power plants come online). A signifi-
cant reduction in coal generation and the associated
emissions can be expected no earlier than 2040, as
previously identified in this study. The trajectories
expected for Kazakhstan's greenhouse gas emissions
under the first NDC and the 2060 carbon neutrality
strategy are shown below (Figure 12).

> Fig. 12

2040

2050 2060

@ Net GHG absorption (-)/net GHG emissions (+) in the LULUCF sector, Mt CO,eq

Decree of the President of the Republic of Kazakhstan dated February 2, 2023 No. 121.
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3 Just coal phase-down policies: insights from

other countries

In this section we provide examples of countries that
have implemented coal phase-down policies. Our

aim is to show how they achieved a phase-down and
what challenges they faced. The main characteristics

of these countries in comparison to Kazakhstan are
shown in the table below (Table 2). We chose very
different countries, both developed and develop-
ing ones, and with both high (e.g. Poland) and low

Main characteristics of countries with coal phase-down policies

compared with Kazakhstan

Climate neutrality 2045
target

2050

Coal phase-out Expected
date Latest 2038 2025
Population (2023) 84 million 48 million
Electricity demand
(2023) 514 TWh 256 TWh
Electricity
consumption per 6.16 MWh 5.39 MWh
capita (2023)

2325378 TJ 156 297 TJ

Total coal energy
supply (20%) (2022)
Total coal final
consumption

Domestic coal
energy production

Share of coal

257M5T)
(3%) (2021)

1194703 TJ
(30%) (2022)

(3%) (2022)

27035T)
(0.8%) (2021)

in electricity 27% 1.4%
generation (2023)

Total coal installed

capacity (2023) 40.4 GW 2.9 GW
Total coal v ﬁ]%%lsl?rmte

employment (2023) 6%5 2500
(coal mining, ! (2019)

hard coal post
mining (2022)

power generation)

Source: compiled by the authors based on:

2049
(under

discussion with

exceptions)

41 million

172 TWh

4.49 MWh

1829915 TJ
(42%) (2022)

386515 T
(12%) (2021)

1735446 T)
(70%) (2022)

61%

28.5 GW

Direct hard
coal mining:
729N
Direct lignite
mining and
generation:
6 980 (2022)

2050

(carbon neutrality)

2040

20 million
84 TWh
4.29 MWh
176 866 TJ

(11%) (2022)

7076 TJ (0.6%)
(2021)

16.70%

41GW

-> Table 2

2060

(carbon neutrality)

20 million

113 TWh

5.89 MWh

1403955 T)
(49%) (2021)

380449 TJ
(21%) (2021)

1920 023 TJ
(29%) (2021)

67%

13.4 GW

33000
coal mining
(2023)

Ember (2023). Electricity data explorer. URL: https://ember-climate.org/data/data-tools/data-explorer/. International Energy Agency (2024). Coun-
tries. URL: https://www.iea.org/countries. Worldometers (2024). Current world population. URL: https://www.worldometers.info/world-popula-
tion/. Globalenergymonitor (2024). Global coal plant tracker. URL: https://globalenergymonitor.org/projects/global-coal-plant-tracker/. Euracoal
(20243). Germany. URL: https://euracoal.eu/info/country-profiles/germany-8/. Euracoal (2024b). Poland. URL: https://euracoal.eu/info/country-pro-
files/poland-8/. Pablo del Rio (2017). Coal transition in Spain // IDDRI and Climate Strategies. URL: https://www.iddri.org/sites/default/files/PDF/
Publications/Catalogue%20lddri/Rapport/201706-reportSpain-iddri-climatestrategies-coal_es_v04.pdf.
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(e.g. Spain) shares of coal in power generation, but all
of them have either specified a coal phase-out date
(e.g. Spain, Germany, Chile) or are currently consider-
ing adopting one (Poland).

31 Germany

Coal played a major role in the rise of Germany as an
industrial power and has been used for electricity
generation since the late 1800s. Germany has signif-
icant brown coal (lignite) and hard coal (anthracite)
reserves. Domestic hard coal mining initially started
to decline in the 1960s due to unfavourable geological
conditions and a consequent lack of international
competitiveness.

In 1968 around 80% of all hard coal mines in West
Germany, previously owned by independent com-
panies, were merged into one company: Ruhrkohle
AG (later renamed RAG). The German government
covered the debts of companies joining the Ruhrkohle
AG consortium. This consolidation of ownership
enabled the government to manage mine closures
more efficiently while also supporting laid-off work-
ers. Specific rights for workers in the coal and steel
sector were enshrined in federal law (in the "Mining
Codetermination Act"). Workers at mines undergoing
closure had the opportunity to continue working at
other mines or to enter an early retirement scheme.®®

RAG received extensive subsidies. For example, in
1968, most of Germany's steel mills signed a contract
to buy coal only from RAG, with the government
agreeing to cover the price gap between domestic coal
and cheaper imports.®® Furthermore, beginning in
1965, a series of laws were implemented that enabled
German electricity utilities, which predominantly

68 German Environmental Agency (2021). Analysis of the historical
structural change in the German hard coal mining Ruhr area.
URL: https:/www.umweltbundesamt.de/sites/default/files/
medien/1410/publikationen/2021-12-08_cc_30-2021_case-
study_analysis_historical_structural_change_ruhr_area.pdf.

69 Klute (2015). Strukturwandel und Industriepolitik im
Ruhrgebiet. URL: https:/europa.blog/wp-content/
uploads/2018/10/2015_03_10_Industrie-Politik-Ruhrgebiet__
JK-b.pdf.
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used German coal, to levy a charge on customers in
order to cover the price difference to cheaper coal
imports.

In 2007, an agreement to discontinue government
subsidies for coal mining in Germany was reached
between RAG, the German government, the govern-
ments of the coal mining states (North Rhine-West-
phalia and Saarland) and the trade union IG BCE

(IG Bergbau, Chemie, Energie).”’ This was due to the
increasingly uneconomical nature of mining of hard
coal and the switch of sources in the heating sec-
tor. This agreement ensured: (1) the discontinuation
of hard coal mining by 2018 in a socially equitable
manner by providing professional reorientation
opportunities; (2) the financing of necessary envi-
ronmental protection and safety measures following
decommissioning; and (3) support for education,
research, and cultural programmes in the regions
affected.”

At the end of 2018, the "Commission for Growth,
Structural Change, and Regional Development’, also
known as "Coal Commission,’ came into being. The
Coal Commission was tasked with: (1) proposing
measures to ensure that the energy sector would
meet the GHG emissions reduction target for 2030
(at that time, -55% by 2030 compared to 1990 levels);
and (2) developing a long-term plan for the grad-

ual phase-out of coal-fired electricity generation,
including necessary measures to achieve this goal
while helping coal-reliant regions to ensure a just
transition for impacted employees and communities.”

To ensure broad support for the phase-out plan, the
Coal Commission was established as an independent
body with 31 representatives from different stake-
holders, including trade unions (3 representatives),
environmental associations (3 representatives), the

70 BMWK (2007). Steinkohlefinanzierungsgesetz. URL: https:/www.
bmwk.de/Redaktion/DE/Gesetze/Energie/steinkohlefing.html.

71 RAG (2019). Unsere Geschichte. URL: https://www.rag.de/
unternehmen/unsere-geschichte

72 BMWK (2018). Einsetzung der Kommission Wachstum, Struktur-
wandel und Beschéftigung. URL: https:/www.bmwk.de/Reda-
ktion/DE/Downloads/E/einsetzung-der-kommission-wachs-
tum-strukturwandel-beschaeftigung.pdf?__blob=publicationFile.
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energy industry (4 representatives), academia (5 rep-
resentatives), business organisations (5 representa-
tives), public administration (1 representative), and
the affected regions (7 representatives). The meetings
of the Coal Commission were also attended by three
members of the German parliament (Bundestag). The
Coal Commission's proposals were finally published
in January of 2019 following eight months of meet-
ings. The Commission recommended decommission-
ing 44 GW of coal-fired capacity, which would result
in costs of EUR 69-93 billion.”

In July 2020, the German government adopted the
“Act to Reduce and End Coal-fired Power Gener-
ation" (also referred to as the Coal Phase-Out Act),

18 months after the Coal Commission issued its
reconmendations.” The Coal Phase-Out Act foresees
a gradual decline in coal power capacity, with total
phase-out by 2038 at the latest, but ideally by 2030.
The roadmap for phase-out involves specific path-
ways for lignite and hard coal. While the reduction
in lignite capacities is based on bilateral negotiations
between lignite operators and government,” the
reduction in hard coal plants is organised through
auctions. Specifically, the hard coal power plants bid
against each other, indicating the minimum level

of compensation they are willing to accept from the

73 Agora Energiewende (2019). The German Coal Commission.
URL: https:/www.agora-energiewende.de/fileadmin/Projekte/

2019/Kohlekommission_Ergebnisse/168_Kohlekommission_EN.pdf.

74 Gesetz zur Reduzierung und zur Beendigung der Kohleverstro-
mung (2020). URL: https://www.gesetze-im-internet.de/kvbg/
BJNR181810020.html.

75 Alignite phase-out has a greater effect on mining regions and
workers than a hard coal phase-out due to the complex vertical
integration of the lignite sector in Germany.

Financial assistance to coal regions in Germany
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government to perform decommissioning. From 2027
onward, however, a phase-out for hard coal plants is
mandated, and no financial compensation is provid-
ed.”® This deadline for receiving compensation incen-
tivised coal plant operators to submit bids through
the reverse auction process that ended in 2023 (for
decommissioning by 2026 at the latest).

The Structural Development Act” supports structural
change in Germany's coal mining regions, with the
aim of encouraging new sustainable economic activi-
ties. The Structural Development Act was an omnibus
law that introduced the Investment Act for Mining
Areas and amended various other regulations. Under
the Investment Act for Mining Areas, coal regions
will receive EUR 42.8 billion in financial aid up to
2038 (Table 3). Of this amount, EUR 14 billion are

to be managed directly by the impacted states, and
used to make investment in business-related infra-
structure, public transportation, high-speed internet
networks and transport infrastructure.”

A further EUR 26 billion are to be managed by the
federal government working in collaboration with
the impacted states to fund environmental protec-
tion measures, research programmes and transport

76 Bundesnetzagentur (2023). Results of final coal phase-out ten-
dering process . URL: https://www.bundesnetzagentur.de/Shared-
Docs/Pressemitteilungen/EN/2023/20230825_Kohle.html.

77 Strukturstdrkungsgesetz Kohleregionen (2020).

URL: https:/www.bgbl.de/xaver/bgbl/start.xav?startbk=Bun-
desanzeiger_BGBl&start=//*[@attr_id=%27bgbl120s1795.
pdf%27]#__bgbl__%2F%2F*%5B%40attr_id%3D%27bgbl120s1795.
pdf%27%5D__1725013626783.

78 Bundesministerium fiir Wirtschaft und Klimaschutz (2020).

URL: https:/www.bmwk.de/Redaktion/DE/Textsammlungen/
Wirtschaft/strukturstaerkungsgesetz-kohleregionen.html.

-> Table 3

Regional measures Federal and regional measures Additional measures

- Up to EUR14 bn

- For particularly important
investments by the regions and
municipalities

- Regions and municipalities
decide on projects

- Up to EUR 26 bn

- For new programmes and
existing programmes

- Federal state and regions
decide on projects through
a coordinating body

- Up to EUR 1 bn for hard coal
power plant locations that are
particularly affected by the coal
phase-out

- Up to EUR 1.8 bn for former coal
regions in central Germany

Source: BMWK (2020). Strukturstarkungsgesetz Kohleregionen. URL: https://www.bmwk.de/Redaktion/DE/Textsammlungen/Wirtschaft/struk-

turstaerkungsgesetz-kohleregionen.html.
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infrastructure improvements or to relocate federal
institutions to the coal mining regions, with the
objective of creating up to 5 000 new jobs.

In addition, up to EUR 2.8 billion will be allocated to
local communities that are economically weak and
particularly dependent on hard coal plants.

In order to cushion the social consequences of the
coal phase-out, older employees aged 58 and over
will be given an adjustment allowance to facilitate
an earlier transition into retirement. Pension reduc-
tions due to early retirement immediately following
the end of the compensation payment can be made
up for by direct payments to the statutory pension
insurance.

With the above-mentioned Structural Development
Act for coal mining regions, Germany is supporting
the regional economy by investing in economic and
digital infrastructure, environmental protection and
support measures including highway and rail infra-
structure improvements and creating additional jobs
in the coal regions.

A number of different projects have been launched.
For example, the state of Brandenburg, which is
situated next to lignite mining regions in eastern
Germany, is slowly becoming a centre for electric
mobility technology and manufacturing. Tesla has
built its new gigafactory in the region. In October
2021, Rock Tech Lithium, a Canadian-German lith-
ium development company, started building Europe's
first lithium hydroxide converter in Guben. BASF, the
world's largest chemicals producer, decided to site

its new cathode active materials production plant in
Schwarzheide. These recent investment decisions
have unleashed a "virtuous circle” and could make the
state a major centre for electric mobility technology.

Over several decades, North-Rhine Westphalia, home
to the Ruhr Valley, a traditional centre of German
heavy industry, shifted its focus from coal to science,
education and tourism. There have also been efforts
to develop sustainable energy industries. The onshore
wind farm "Kénigshovener Héhe" (67 MW, 21 tur-
bines) was installed in 2015 on the recultivated site of
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the Garzweiler open cast mine. Such projects build on
the Ruhr's history as a major centre for industry and
energy.

In 2018, national hard coal mining activities were
completely stopped, and since then, hard coal demand
has been fully covered by imports from other coun-
tries, including the United States, Australia, Colombia
and South Africa.” In Germany, hard coal is used for
power generation and in industry, particularly in
steel and chemical manufacturing. Lignite continues
to be mined in Germany, and it is consumed exclu-
sively by the energy sector. Coal-fired power plants
are being decommissioned in accordance with the
official plan, though sometimes with small delays. For
example, in late March to early April 2024, Germany
decommissioned 15 coal-fired power blocks with a
combined capacity of 4.4 GW that had earlier been
temporarily extended due to the European energy
crisis caused by the Russian invasion of Ukraine.®°

3.2 Spain

Spain has undergone several reconstruction pro-
grammes aimed at transforming its mining industry.
These initiatives have provided aid for mine clo-
sures, workforce restructuring, decommissioning
and restoration of mines, new business projects, the
expansion of existing businesses and the imple-
mentation of infrastructure projects. In response to
an EU regulatory framework to facilitate the closure
of uncompetitive coal mines,® Spain announced a
Closure Plan requiring mining units that could break
even to close by December 2018. This led to a reduc-
tion in coal mining in four main areas: Asturias, Leon,
Palencia, and Teruel.

79 Destatis (2023). Einfuhr von Steinkohle fiir das erste Halbjahr
2024. URL: https://www.destatis.de/DE/Themen/Branchen-Un-
ternehmen/Energie/Verwendung/Tabellen/einfuhr-stein-
kohle-jaehrlich.html.

80 CLEW (2024). Final shutdown of several German coal plants no
threat to supply security — econ minister. URL: https:/www.
cleanenergywire.org/news/final-shutdown-several-german-
coal-plants-no-threat-supply-security-econ-minister.

81 EU Council Decision 2010/787/EU (2010). URL: https://eur-lex.
europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32010D0787.
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In February 2019, the Spanish Government approved
the Strategic Framework for Energy and Climate®?,
structured around three key pillars:

1. Law 7/2021 on Climate Change and Energy
Transition

2. the National Integrated Energy and Climate Plan
(PNIEC)

3. the Just Transition Strategy (ET])

Spain incorporated its just transition goals in the
Climate Change and Energy Transition Act. This
requires the approval of Just Transition Strategies
every 5 years with the aim of updating the priorities
and measures for a just transition.

In 2020 a Just Transition Institute (Instituto para

la Transicion Justa) was founded, an autonomous
governmental body attached to the Ministry for
Ecological Transition and Demographic Challenge,

to develop and implement measures to ensure a just
transition in affected territories and to coordinate the
cross-cutting inclusion of just transition goals into all
the Administration'’s public policies.®® The Institute
established an Urgent Action Plan (2019-2027)% for
coal regions and coal-fired power plants under threat
of closure without reconversion plans as a short-
term priority objective, to address the impacts that
these territories were already experiencing. The plan
includes:

- ensuring adequate compensation for workers who
lose their mining jobs;

- maintaining employment in mining areas through
various plans;

82 Instituto para la transicion justa (2022). Spain, towards a just
energy transition. URL: https://www.transicionjusta.gob.es/Docu-
ments/Noticias/common/220707_Spain_JustTransition.pdf.

83 Just Transition for all (2022). The Just Transition Strategy
within the Strategic Energy and Climate Framework. URL:
https://justtransitionforall.com/wp-content/uploads/2022/03/
Spain-Just-transition-strategy-Spain-government-etj-eng-
lish_tem30-508314.pdf.

84 Instituto para la transicion justa (2023). Spain, 4 years towards
a just energy transition. URL: https:/www.transicionjusta.gob.
es/Documents/Publicaciones%20ES%20y%20EN/Spain_4%20
years%20towards%20a%20just%20energy%20transition.pdf.
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- using Just Transition Agreements (agreements
with companies and trade unions) to ensure that
closures will not negatively affect employment and
communities when the process is over, by:

- providing people with vocational training and
new jobs;

- coordinating action between local authorities,
companies and workers' representatives;

- relocating workers and finding alternative
activities for the affected areas;

- allowing trade unions to facilitate and monitor
the fulfilment of the pledges.

The Just Transition Institute has established job
banks for workers from companies involved in min-
ing closures, their subcontractors, and those affected
by the closures of coal-fired power stations and
ancillary companies. These job banks offer individual
counselling to improve employability. Additionally,
the Institute provides medium-term employability
support, job search assistance, and training in green
occupations, with an emphasis on improving wom-
en's participation in energy transition employment to
promote gender equality in employment.

The Spanish government, through the Just Tran-
sition Institute, has launched support schemes for
local business projects and entrepreneurs, providing
subsidies that cover a proportion of investment costs.
These subsidies attract new projects that create jobs
and help maintain existing ones. Coal regions receive
extra points within competitive national tenders for
grants to support green hydrogen, energy storage,
biogas, energy communities and other innovative
renewable projects, favouring Just Transition Areas
through additional scoring or higher aid intensity

in support programmes. Since 2019, grants worth
EUR 39.8 million have been awarded to 279 pro-
jects, mobilising a total investment of more than

EUR 345 million and creating over 1 200 jobs.

Several coal utilities have developed their own
strategies to shift away from coal. EDP (Energias de
Portugal) is focusing on replacing coal with green
hydrogen production centres in various locations,

all of which have received start-up grants from the
Institute for the Diversification and Saving of Energy
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(IDEA).% Iberdrola, in collaboration with an indus-
trial partner, has established a manufacturing plant
for photovoltaic panels with an expected investment
of EUR 20 million, contributing to the economic
reactivation of Asturias' mining basins by creating
115 direct jobs. In Palencia's Velilla region, Iberdrola
has started constructing 350 MW of photovoltaic
plants, which will generate numerous short-term
jobs, while additional projects are also planned.®®

The results of the Spanish coal phase-out policies
are impressive. By 2018, Spain had effectively ended
its coal mining activities, with all major producers
ceasing operations. By 2019, Spain had 15 coal-fired
thermal power plants with a combined capacity of
10.6 GW, accounting for about 10% of the national
installed capacity. Currently, all coal-fired power
plants in Spain are either closed, or in the process

of closing, or scheduled for closure by 2025.

3.3 Poland

Since the 1990s, the Polish mining industry has been
undergoing continuous transformation. From 1998
to 2002, the Mining Social Package (MSP) encour-
aged voluntary layoffs for mineworkers through
various instruments, including early retirement
schemes agreed upon with unions. The MSP targeted
all underground mineworkers with at least five years
in the coal sector who chose to leave voluntarily

and also covered some non-underground workers.
Instruments included miners' leave (75% of salary
until retirement), redundancy payments (24 months'
salary for those not eligible for miners' leave), welfare
allowance (65% of salary for up to two years plus a
bonus if re-employed) and retraining courses for all
former miners. The restructuring programme's total

85 EDP (2024). EDP power plant transformation pro-
jects. URL: https://espana.edp.com/en/edp-spain/
transformation-projects-edp-power-plants.

86 Iberdrola (2020). Iberdrola contributes to the economic develop-
ment of Asturias through investments in renewables and support
for industry, local employment and entrepreneurship. URL: https:/
www.iberdrola.com/press-room/news/detail/iberdrola-contrib-
utes-economic-development-asturias-with-investments-re-
newables-support-industry-local-employment-entrepreneur-
ship.
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expenditure was USD 2 404 million, funded by the
Polish government, the World Bank and an additional
USD 445 million from mining companies. The MSP
also boosted economic activity and local job creation
by supporting new enterprises and real estate takeo-
vers of closed mines as well as providing preferential
government loans.¥’

The Mine Restructuring Company (SRK) was estab-
lished in 2000 to close unprofitable mines, repair
mining damage, reclaim sites, and offer early retire-
ment and employment assistance programmes for
miners. Operating under EU rules since 2010, SRK
received over USD 2.8 billion in state aid to ensure
environmentally and socially responsible mine
closures by the end of 2018, without extending coal
mining activities.®®

In 2012-2018, Polish pensioners who were for-
mer miners received a lifetime annual supply of

2.5 to 3 tonnes of free coal or a cash equivalent,
initially part of collective bargaining agreements
and later paid for by the State Treasury after 2012.
In 2017, the regulatory framework changed, and
pensioners received a one-time compensation of
USD 3 000 for losing the coal allowance, costing the
state budget over USD 700 million.®°

In 2023, Poland's coal-fired power generation share
was 61%, reflecting a decline due to shifts in the
energy mix, with households switching from coal

to gas and heat pumps.®® In alignment with the EU
climate policy, the Polish government signed a social
agreement with the trade unions in September 2020
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cases. URL: https://energy.ec.europa.eu/document/

download/5db7d138-4508-4736-bad9-a0005a45{691_en?.
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to phase out hard coal mining by 2049.%* This agree-
ment guarantees jobs for every worker in under-
ground mines and coal processing plants until they
reach retirement. The agreement includes a schedule
for mine closures up to 2049, with work transfers
organised where possible. If work transfers are not
feasible, employees will receive social protection,
including mining leave for underground workers

(up to 4 years), leave for coal processing workers

(up to 3 years) or a one-time severance payment.®

The Social Contract for mining industry transfor-
mation, established in 2021, aims to prevent sudden
mine closures by allowing workers to retain their
jobs until retirement or offering pre-retirement leave
with 80% salary and a one-time severance payment
of USD 31 000 plus retraining. The Contract includes
over USD 4.1 billion in investments in coal chemistry
technologies, such as coal gasification and smoke -
less fuel production installations, as well as carbon
capture and sequestration, although it lacks details
on the sources and economic feasibility of these
investments.

In December 2022, Poland signed a social agreement
to transform the electricity and lignite mining indus-
tries, which involves the creation of state-owned
companies and the National Energy Security Agency
(NABE) to manage coal assets and promote low- and
zero-emission investments. Following this restruc-
turing, NABE would own all lignite-fired power
plants, associated lignite mines, and all hard coal-
fired power plants, representing 55% of Poland's elec-
tricity generation capacity, but no hard coal mines

or district heating plants. The agreement includes a
statutory package of social benefits and protections
for employees, ensuring job stability and maintaining

91 Reuters (2024). Poland plans to set end date for coal
power. URL: https://www.reuters.com/sustainability/
poland-plans-set-end-date-coal-power-2024-01-15/

92 Coalregions in transition Initiative (2023). Retire-
ment and support packages for older workers in
the EU coal sector: a briefing paper on European
cases. URL: https://energy.ec.europa.eu/document/
download/5db7d138-4508-4736-bad9-a0005a45f691 _en?.
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working conditions during the transformation pro-
cess, with precise monitoring and implementation
rules.

The main results of the mining industry transforma-
tion included a reduction in employment at ineffi-
cient and unprofitable mine sites, significant income
support and in-kind benefits like free coal for home
use, and a strong social partnership with unions and
other stakeholders through constructive social dia-
logue. However, the transformation placed a signifi-
cant burden on the government budget and resulted
in limited positive spillovers, such as the reuse of
retired miners' skills and experiences to support local
economic development.

Despite these efforts, there were notable shortcom-
ings, including implementation gaps and low take-up
of activation measures like reskilling programmes
and start-up incentives. Many ex-miners did not
receive adequate support, leading to fears of job
search difficulties, lack of marketable skills and
uncertainties in the local job market. Consequently,
many miners took redundancy payments, result-

ing in high unemployment and worsened economic
conditions, as many failed to start or sustain new
employment. Retraining opportunities were insuffi-
cient, and local authorities primarily used decommis-
sioned mines for public utilities rather than economic
development. The scheme was criticised for poten-
tially discouraging employment and for its high costs,
which could hinder the energy transition by favour-
ing the unprofitable coal sector.

However, there are also very positive examples

in which new job opportunities were provided to
employees leaving the mining industry. ZE PAK, a
private energy company involved in the generation of
electricity and heat, has announced a major trans-
formation strategy that includes completely phasing
out lignite mining and shutting down power plants
by 2030. With 1 900 employees across its mining
companies, ZE PAK has signed a pilot programme
agreement with Jobs First, a well-regarded career
counselling and outplacement service provider, to
help these employees transition to new jobs. Addi-
tionally, ZE PAK has launched the RES Training
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Centre, where over 70 employees have completed
training and earned qualifications as photovoltaic
system fitters, further supporting their shift to new
career opportunities.®

3.4 Chile

InJanuary 2018, a voluntary agreement was signed
between the Ministry of Energy and the utility
companies that owned the coal-fired power plants

in Chile (AES Gener, Colbun, Enel and Engie). This
established that no further coal-fired power plants
would be built, and that a working group spearheaded
by the Ministry would be in charge of analysing the
technical, environmental, social, economic, safety
and sufficiency aspects of each plant as well as of the
electrical system as a whole. This group comprised
stakeholders from the public, private, research and
other non-governmental sectors. Both the conditions
required for a gradual phase-out of coal-fired power
plants and a schedule for such a phase-out were
determined.®

From June 2018 to January 2019, the “Energy Decar-
bonisation Working Group” undertook a multidis-
ciplinary analysis of the impacts of retiring coal
generation facilities on the safety and economic
efficiency of the national electricity system and on
local economic activity and relevant environmental
aspects. Participants included representatives from
NGOs, affected local communities, the public sector,
universities, industry associations, local government
and international organisations. This collaboration
resulted in bilateral agreements between the Min-
istry of Energy and the coal facility owners which
stipulated:

93 IndustriAll Europe (2024). Moving away from coal.

URL: https:/news.industriall-europe.eu/documents/upload/2024/
5/638524140558338810_Z_]ob-after-coal_-web.pdf.

94 Moreno]., Frohlich V., Gémes C. (2024). Progress achieved in the
retirement of coal facilities in Chile and the definition of a Just
Energy Transition Strategy. URL: https:/poweringpastcoal.org/
case-studies/progress-in-the-retirement-of-coal-facilities-in-
chile-and-the-definition-of-a-just-energy-transition-strategy/.
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1. no development of new coal projects without car-
bon capture;

2. retirement of all coal facilities by 2040 at the latest;

3. establishment of a new working group every five
years to assess the impacts of further coal facility
retirements;

4. retirement of eight units with a combined capacity
of 1 GW by 2024 (19% of the total capacity).

Additionally, the working group agreed to define the
"Strategic Reserve Condition" for coal generation
units, maintaining a strategic reserve for a period of
five years to address potential system scarcity.

By June 2019, the phase-out of all the 28 coal-fired
units was announced (Figure 13). Eight of these units
were now scheduled to be shut down by 2024 and the
rest of them no later than 2040. This schedule was
incorporated in the Phase-out and/or Reconversion
of Coal Units Plan released in 2020.%°

In December 2021, the Just Energy Transition
Strategy for Chile was published. The document was
developed through an inclusive process involving
workshops with unions, local communities and the
broader population, with input from represent-
atives from all sectors. The strategy underwent
review by multiple Ministries, including those for
Energy, Labour, the Environment and the Economy,
as well as the Gender and Climate Change working
group. Additionally, comments were incorporated
from international human rights organisations and
corporate bodies, such as the UNHCHR, ILO, UNICEEF,
and OECD, and the strategy was subjected to a public
consultation.®®

95 Ministerio de Energia (2020). Plan of Phase-out and/or Reconver-
sion of Coal Units. URL: https://energia.gob.cl/sites/default/files/
folleto_estrategia_desc_eng_30102020.pdf.

96 Moreno]., Frohlich V., Gémes C. (2024). Progress achieved in the
retirement of coal facilities in Chile and the definition of a Just
Energy Transition Strategy. URL: https://poweringpastcoal.org/
case-studies/progress-in-the-retirement-of-coal-facilities-in-
chile-and-the-definition-of-a-just-energy-transition-strategy/.
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Up-to-date coal phase-out schedule in Chile

Plant Unit Year Year de-
commis-  commis-
sioned sioned*

Iquique 4\

Tarapaca CTTAR 1999 2019

Mejillones -—

Mejillones CTM1 1996 2024

CTM2 1998 2024

Andina CTA 2011 2025

CTH 2011 2025
Angamos ANG1 2011 2025

ANG2 2011 2025
Cochrane CCR1 2016

CCR2 2016

Infrae- IEM1 2019 2025

structura

Energética

Mejillones

Coronel

Bocamina Bocamina 1 1969 2020

Bocamina2 2012 2022

Santa Santa 2012

Maria de Maria

Coronel
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> Fig. 13
Plant Unit Year Year de-
commis- commis-
sioned sioned*
Tocopilla
Tocopilla uiz 1983 2019
u13 1985 2019
ui4 1987 2022
u15 1989 2022
Nueva NTO1 1995 2025
Tocopilla
NTO2 1997 2025
Huasco
Guacolda  Guacolda 1 1995
Guacolda 2 1996
Guacolda3 2009
Guacolda 4 2010
Guacolda 5 2015
Puchuncavi
Ventanas Ventanas 1 1964 2020
Ventanas 2 1977 2023
Nueva 2010 2025
Ventanas
Campiche 2013 2025

Moreno J., Frohlich V., Gomes C. (2024). *Locations of Chile shown in the figure. **All units that do not have a decommissioned date yet will be

phased out no later than 2024.

The Just Energy Transition Strategy is structured
around four key pillars:

1. people,

2. economic development,

3. environmental development, and

4. governance,

emphasising participation and public/private
involvement. It comprises 8 initiatives and 32 spe-
cific actions.*’

In 2022, the Ministry of the Environment expanded
this framework to encompass a “just socioecological
transition,” which includes the creation of decent
jobs, thereby integrating social and ecological dimen-
sions into the transition process.

97 Ibid.

In 2022, Chile committed to achieving carbon neu-
trality by 2050, which is enshrined in the Climate
Change Law. This law outlines specific provisions for
coal and renewable generation:

- by 2025, 65% of coal units will be retired or
converted;

- by 2030, 80% of the country's electricity must be
generated from renewable sources, with the elec-
tricity system prepared for this transition;

- initiatives will be undertaken to ensure that coal
facilities are retired or converted within the first
few years of the next decade;

- by 2050, 100% of electricity produced must come
from zero-emission sources.
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First results of Chile's coal phase-out strategy are
already notable. As of 2019, Chile had 28 coal power
units with a total installed capacity of 5.5 GW,
distributed across six locations. Notably, three of
the four owners of these coal facilities were foreign
companies: Enel (Italy), AES Andes (United States),
and Engie (France). These companies have voluntar-
ily expanded their commitments to retire coal units.
Currently, 20 of the original 28 units remain opera-
tional (4.1 GW). The capacity earmarked for retire-
ment accounts for 71% of the country's coal units.
The remaining operational units have a lifespan of
less than 15 years, with the newest unit commenc-
ing operations in 2019. Additionally, five units have
announced plans to convert their facilities.®®

98 Ibid.
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In addition to ending coal combustion, Chile has also
completely ceased to mine coal. In 2020, the coun-
try closed its last subbituminous coal mine, while
the last significant anthracite mine was shut down
in the 1990s. Currrently, all coal utilised by Chile's
coal-fired power plants is imported via maritime
shipments.

31



Agora Energiewende — Enabling a just coal transition in Kazakhstan

in Kazakhstan

Building blocks for a just coal phase-down plan

41 Bringing key stakeholders into

the dialogue

Coal phase-down policies will not be successful if
measures do not take into account the interests of a
variety of parties. Dialogue between different stake-
holders to develop a balanced coal transition plan is
at the heart of a fair and effective coal transition. In
Kazakhstan, such dialogue should involve govern-
ment officials, coal mining companies, coal power
generating companies, employees from both of those
sectors, local communities and environmental groups.
By involving all relevant parties, Kazakhstan can
address potential conflicts and challenges early on,
ensuring that the transition to cleaner energy sources
is both just and practical.

Kazakhstan can draw valuable lessons from the
experience of Germany, Spain, Poland and Chile in
effectively bringing key stakeholders into the coal
phase-out dialogue. In Germany, the creation of
the Coal Commission was a pivotal step in achiev-
ing broad-based consensus on coal phase-out. This
inclusive approach ensured that all voices were
heard, enabling the development of a balanced and
comprehensive transition plan. Kazakhstan could
adopt a similar strategy by forming an independent
commission with representatives from relevant sec-
tors, ensuring transparent and participatory deci-
sion-making. Ensuring the independence of such a
body is particularly important and challenging.

Spain's approach also highlights the importance of
institutionalising the transition process through
legislation and dedicated bodies. The establishment
of the Spanish Just Transition Institute, tasked with
managing the impacts of the coal phase-out, ensured
that affected communities received adequate sup-
port, such as vocational training and job creation
initiatives. Kazakhstan could benefit from creating a
similar institution focused on just transition, which

would coordinate with local government, business
and trade unions to manage the social and economic
impacts of coal closures, ensuring that no community
is left behind.

By embracing international best practice tailored

to its unique context, Kazakhstan can transform its
energy sector, positioning itself as a regional leader
in sustainable development. This transition offers
not just environmental and economic benefits but
also the chance to build a more inclusive and resil-
ient society. With the right strategies, Kazakhstan
can navigate the complexities of coal phase-down
and emerge stronger in the global push for a greener
future.

4.2 Employment and support for
coal miners

In the modern world it is becoming more and more
difficult to remain in the same type of activity
throughout life. Technology is constantly evolving,
causing some jobs and positions to emerge while
others disappear. Whatever happens, coal mining, as
well as the maintenance of coal-fired power plants,
will become a thing of the past in the coming decades.
This will happen regardless of whether individual
countries and stakeholders make efforts to manage
this process or not.

Concerns around alternative employment oppor-
tunities are paramount for coal workers potentially
facing redundancy. These individuals face signifi-
cant uncertainty about their future job prospects as
the coal industry undergoes transition. Similarly,
coal mining companies are deeply worried about the
potential loss of their operations and revenue from
coal extraction, which constitutes a major (or the
whole) part of their business model. Additionally,
coal-dependent regions, where coal mining is a key
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driver of local economies, are striving to prolong the
viability of the coal industry in order to safeguard
their economic stability and community well-being.
Given these concerns, it is essential to explore and
discuss potential alternatives for employment and
income generation for workers, companies and
regions reliant on coal.

Kazakhstan's coal power sector is already facing
many personnel challenges. Low wages have long
been a problem for the whole power industry, and
have resulted in an outflow of qualified employees to
related industries where salaries are between one and
a half to three times higher.®® As a result, some utility
companies are short of up to one fifth of the required
personnel, the average age of their employees is
increasing, and young people are reluctant to work in
the electricity sector.X?°

99 Resolution of the Government of the Republic of Kazakhstan
dated March 28, 2023 No. 263. On approval of the Concept for
the development of the electric power industry of the Republic of
Kazakhstan for 2023 - 2029. URL https:/adilet.zan.kz/rus/docs/
P2300000263#2100

100 Zakon.kz (2022). Personnel outflow is one of the reasons for
accidents in the electric power industry in Kazakhstan - expert.
URL: https:/www.zakon.kz/stati/6013290 - ottok-kadrov-odna-
iz-prichin-avarii-v-elektroenergetike-v-rk-ekspert.html.
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Industries associated with the energy transition
could be a good source of new jobs for former coal
miners and employees of related industries, including
the traditional power sector. Kazakhstan's renewable
energy industry may need 15 000 new employees

in the coming years, according to industry sourc-
es.’”! That suggests the renewable energy sector could
provide employment to half of all current coal mining
workers. And it has the means to motivate potential
employees — above all, salary. As can be seen from

the figure below (Figure 14), coal mining and coal
generation are the lowest paid segments within the
largest diversified power holding company (Samruk
Energy ]JSC), while average wages in wind generation
(calculated based on data from the company's three
different wind farms) have almost doubled in recent
years up to USD 1 875 per month, and are now almost
twice as high as the average wage in coal mining and
coal generation.

Educational and research services in the field of
renewable energy sources in Kazakhstan are carried
out at the Kazakh-German University, Al-Farabi

101 Inbusiness (2023). Kazakhstan's "green” energy sector will
need 15,000 workers by 2030. URL: https:/inbusiness.kz/
ru/news/v-kazahstane-zelenoj-energetike-ponadobit-
sya-15-tys-rabotnikov-k-2030-godu.

Level of gross average salary in Samruk Energy JSC, - Fig. 14
in selected areas of activity
[USD/month] Wwind power
> 000 generation
1500
1000 Coal mining
Coal power
500 generation
0
2020 2021 2022 2023

Agora Energiewende (2024) based on Samruk-Energy (2023). Annual reports
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Kazakh National University (KazNU), Almaty Uni-
versity of Energy and Communications (AUES),
Astana IT University, Karaganda Buketov University,
Satbayev University and other universities.®? The
efforts of these organisations must be increased;

they also need to be complemented by the efforts of
other universities which are not yet paying sufficient
attention to issues around renewable energy and
decarbonisation.

Jobs in the renewable energy sector cover a broad
range. The easiest jobs to create are those in the
construction, operation and maintenance of wind
turbines and solar panels. But a more significant
contribution to the economy of Kazakhstan and a
higher added value would be created by the develop-
ment of equipment production for these industries,as
well as for related industries such as the production
of energy storage devices and electric vehicles, and
in the future also for the production of green hydro-
gen and other clean energy carriers. Kazakhstan

is already taking some steps towards developing

the production of equipment for renewable energy
sources. In 2022, the first plant for the production of
photovoltaic modules with a capacity of 300 MW of
modules per year was commissioned in Kazakhstan -
Miami Solar LLP. Its modules will be used in Kazakh-
stan as well as exported to the USA, Uzbekistan and
other countries of the former USSR.**

Other important industries that could create new jobs
for retiring coal mine and power plant workers are
green building and energy-efficient technologies.

An example of jobs in energy efficiency is retro-
fitting buildings to improve insulation and reduce
energy consumption, which is urgently needed in
Kazakhstan. This sector also includes roles in energy
auditing, building design and the installation of
energy-saving technologies.

Jobs in the coal sector can also be replaced by vari-
ous industrial and manufacturing jobs, including in
recycling and waste management as well as more

102 Ibid.
103 Miami Solar (2024). Solar panels from the manufacturer.
URL: https://miami-solar.org/.
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traditional areas. Construction projects, including
infrastructure development such as roads, bridges
and housing, can absorb redundant labour from the
coal sector. Skills in heavy machinery operation,
construction management and engineering are
transferable.

Creating new jobs for former coal sector employees
is therefore not as difficult a task as is sometimes
claimed. To solve this problem, it is necessary to
develop training programmes and early retirement
plans, to support these programmes with funds from
the state, international organisations, development
banks and the private sector, and to help former coal
employees find new jobs. Collaboration between coal
companies, renewable energy enterprises, govern-
ment bodies and educational institutions can ensure
the availability of relevant training and support. And
the result of these efforts may be not just an energy
transition but a fresh impetus for the whole economy.

4.3 Diversification options for coal-
dependent enterprises and regions

Given that long-term climate neutrality targets
require the eventual phase-out of unabated coal, the
coal sector has to increasingly consider business
options beyond its traditional business model. Of
course, finding an appealing and economically viable
alternative is a complex undertaking . As of now, only
a few companies in the sector have begun to look

at alternative activities to the mining or burning of
coal. As mentioned above, several coal companies are
looking into coal chemistry, although this is also not a
dependable long-term option given national climate
neutrality objectives. However, there are several
other appealing diversification options available.

Coal mining companies and companies that use coal
to generate electricity can of course invest in solar
and wind energy. This allows them to manage their
company's energy transition while simultaneously
retraining their coal sector workers. Such a proac-
tive approach not only aids the energy transition but
also secures livelihoods, turning potential challenges
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into opportunities for growth and innovation. Some
traditional power generating companies are already
taking steps in this direction.

Coal-fired power plants in Kazakhstan could invest
in flexibilising their power plants given the increas-
ing importance of flexibility in the power system

due to rising shares of renewables generation. This
implies less overall generation, yet this power is
more valuable to the system and means that finan-
cial returns increase. Thermal power and heating
plants can also be converted to biomass and biogas.
Kazakhstan is experiencing a shortage of flexible
power plants. At the same time, although agricul-
ture is relatively developed in the country, its waste
remains practically unused. Biogas produced from
manure is one of several substitute options for coal in
the production of electricity and heat in Kazakhstan.1%*
Each tonne of manure transformed into biogas can
save about 40 kg CO,eq.

Other sustainable options for coal companies are land
reclamation and environmental remediation, recy-
cling and waste management. Restoring former min-
ing sites and managing polluted areas could represent
a viable alternative to coal mining in future.

Coal companies could also invest in more traditional
activities, for example in real estate projects and
infrastructure development, such as the construction
of roads and bridges, subject to their ability to raise
capital. Another option might be investing in the
manufacturing sector, for example producing equip-
ment and materials for the construction industry. A
more technological option might be automation and
digitalisation tools for various industries, with the
exception of the coal sector.

104 GEF, Ministry of Ecology, Geology and Natural Resources of the
Republic of Kazakhstan, UNDP (2022). Eighth National Communi-
cation and Fifth Biennial Report of the Republic of Kazakhstan to
the UN Framework Convention on Climate Change.

URL: https:/www.undp.org/kazakhstan/publications/8th-
national-communication-and-5th-biennial-report-republic-
kazakhstan-un-framework-convention-climate-change.
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Coal-dependent regions also have a wide variety of
potential options. They can foster new industries,
thus preserving their industrial cultural identity,
promote cultural and historical tourism (including
tourism related to coal mining), support local entre-
preneurship or improve infrastructure. Some coal
mining regions have already tried some of these
options, but with limited success so far.

In Kazakhstan, it is customary to distinguish
so-called single-industry towns —where the econ-
omy depends on one or two enterprises united by
one industry (e.g. coal mining) - from others. After
the collapse of the USSR, Kazakhstan tried to sup-
port single-industry towns by stimulating their
respective industries. In 2003, to support export and
manufacturing industries, the government adopted
the "Strategy for Industrial and Innovative Develop-
ment up to 2015." In 2010, the government launched
the "Programme of Accelerated Industrial-Innova-
tive Development for 2010-2014" and the “Indus-
trialisation Map". In 2012, a special "Programme

for the Development of Single-Industry Towns for
2012-2020" was launched. Despite these efforts, it
has not yet been possible to diversify the economies
of single-industry towns.1%

In our previous paper, we mentioned the example

of Ekibastuz, where the economy has traditionally
revolved around coal mining and the production of
electricity from coal.!°® This city has been trying to
create a railway cluster and to support local entre-
preneurship. Some new jobs were created as a result,
but they are still not sufficient to replace coal mining
jobs.

105 Dzhunusova M. (2023). Mining cities in Kazakhstan remain left
out of the green economy // Vlast. URL: https:/vlast.kz/jekono-
mika/54109-dobyvausie-goroda-kazahstana-ostautsa-za-bor-
tom-zelenoj-ekonomikihtml.

106 Agora Energiewende (2024): Modernising Kazakhstan's coal-de-
pendent power sector through renewables. Challenges, solutions
and scenarios up to 2030 and beyond. URL: https:/www.ago-
ra-energiewende.org/fileadmin/Projekte/2023/2023_27_PST_
Kazakhstan_2023/A-EW_319_Kazakhstan_2023_EN_WEB.pdf.
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The dominance of the extractive sector in Kazakh-
stan's economy has left the country vulnerable to
risks associated with resource dependence. Kazakh-
stan has long tried to diversify its economy, but the
results so far have been modest. Nevertheless, this
diversification is necessary in any event, especially
for coal mining regions and single-industry towns.
Without it, the economies of such regions and towns
will be extremely vulnerable to the inevitable decline
of coal.

4.4 Financial and policy tools for a
just coal transition

In order to implement the strategic solutions pro-
posed in this chapter for a just transition away from
coal, special financial and policy tools are needed.
Such instruments can be used by national and
regional governments, as well as by companies (espe-
cially those that have coal assets).

For example, governments, development banks and
private companies can issue green bonds to finance
their energy transition projects. Coal-dependent
companies can issue green bonds to finance their
transition strategies, such as diversifying their
energy sources. This allows these companies to shift
their business models from coal to renewable energy
while maintaining financial stability. Green bonds
can also be used to finance worker retraining pro-
grammes and even coal power plant closures (includ-
ing decommissioning and land rehabilitation).

Another example of a financial incentive that can
significantly contribute to a coal phase-down is an
emissions trading system (ETS). An ETS sets a cap

on the total amount of greenhouse gases that can be
emitted by industries covered by the system. This
cap is gradually reduced over time, forcing companies
to lower their emissions. Under an ETS, companies
hold permits (or allowances) for every tonne of carbon
they emit. If they exceed their allowance, they must
purchase additional permits, raising their operat-

ing costs. Companies that reduce emissions below
their cap can sell unused permits. Since coal is the
most carbon-intensive fossil fuel, power plants and
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industries that rely on coal are heavily impacted by
such a cap. To comply, they must either reduce their
coal use, improve efficiency or transition to cleaner
energy sources, or else pay for their high emissions.
This creates a financial incentive to invest in cleaner
technologies, such as renewable energy and energy
efficiency, but only if allowances are not too high and
the carbon price is not too low. Over time, as the cap
tightens and permit prices increase, coal becomes
increasingly uncompetitive.

Kazakhstan launched its emissions trading system
(KAZ ETS) in January 2013. KAZ ETS now covers
43% of the country's total greenhouse gas emissions
(CO, only), including such industries as electricity,
oil and gas, mining, metals, chemicals, cement, lime,
gypsum and bricks. KAZ ETS is currently undergo-
ing the fifth phase of its development. The system is
characterised by a high emissions cap and result-
ing low market liquidity and low CO, prices, which
reduce any investment incentives (and public income
streams) that the ETS might provide. In 2019-2021,
carbon prices remained around USD 1 per tonne of
C0,.2" To improve the efficiency of Kazakhstan's
ETS, a significant reduction in quotas is necessary,
followed by their regular revision in order to reduce
freely allocated amounts. It is important to note that
revenue generated from the emissions trading sys-
tem can be redirected into affected coal communities
to fund retraining programmes, economic diversifi-
cation and social protection measures. This resource
remains largely untapped in Kazakhstan.

Another incentive to abandon coal generation could
be provided by an obligation for companies to switch
to the best available techniques (BAT). In 2021,
Kazakhstan adopted a new environmental code,

the main principle of which is “the polluter pays".%®
According to this code, from January 1, 2025 facilities
with significant environmental impacts (including
many coal power plants) will be required to obtain a

107 Sources: Kazenergy (2023). National energy report 2023.
URL: https://kazenergy.com/upload/document/energy-report/
NationalReport23_ru.pdf.

108 The Environmental Code of the Republic of Kazakhstan.
URL: https://adilet.zan.kz/rus/docs/K2100000400.
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comprehensive environmental permit. This permit
will mandate the use of equipment that applies the
best available techniques to meet environmental
protection standards. Companies that have switched
to BAT will be exempt from emission fees; for the
rest, emission fees will increase by a factor of 2, then
4, then 8 ,every three years. This mechanism, if the
cost of emissions is high, may stimulate a reduction
in coal generation. However, recently there has been
discussion around postponing the transition to BAT
for the 50 largest polluters from 2025 to 2031.10%110
And low emissions costs do not create economic
incentives for making the transition, even if they are
increased by several multiples.

There are also development institutions and multilat-
eral funds that support coal phase-out programmes.
For example, the Climate Investment Funds (CIF),

a multilateral climate fund for financing projects

in developing countries, has developed an invest-
ment programme called Accelerating Coal Transi-
tion (ACT).*" This programme provides preferential
financing and technical assistance for the phase-out
of coal power plants in the Dominican Republic,
India, Indonesia, North Macedonia, the Philippines
and South Africa. Kazakhstan could also become part
of this programme.

109 Kursiv (2024). Kazakhstan's 50 Largest Polluting Enterprises Will
Be Allowed to Switch to Modern Technologies Six Years Later.
URL: https:/kz kursiv.media/2024-04-29/zhnb-ndtkznewdate/.

110 Ulys Media (2024). The question of postponing the imple-
mentation of BAT for enterprises from the top 50 is not on the
table, but there will be concessions. URL: https:/ulysmedia.kz/
news/38070-slukavil-ili-ne-dogovorilis-glava-minekologii-za-
iavil-chto-vopros-ob-otsrochke-vnedreniia-ndt-dlia-predprii-
atii-top-50-ne-stoit/.

111 CIF (2024). Coal to Clean.

URL: https://www.cif.org/topics/accelerating-coal-transition.
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Another example is the Asian Development Bank
(ADB), which is piloting an Energy Transition Mech-
anism (ETM).**? The ETM was launched in 2021 to
decommission or repurpose coal-fired power plants
before the end of their operational life. The ETM
operates through a market-based approach, using
public-private partnerships to acquire coal plants,
retire them earlier than planned, and then replace
them with renewable energy investments. The goal is
to retire coal plants on average 10 to 15 years earlier
than usually scheduled. This mechanism is currently
being tested in Indonesia, and the bank also plans

to use it in Vietnam, the Philippines, Pakistan and
Kazakhstan.

112 ADB (2024). Energy Transition Mechanism. URL: https:/www.
adb.org/what-we-do/energy-transition-mechanism-etm.
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5 Conclusion: cornerstones of a just and equitable coal

phase-down strategy

This paper discusses the crucial role of coal in
Kazakhstan's energy sector and the challenges the
country faces in transitioning away from it. Kazakh-
stan is heavily reliant on coal. Despite having com-
mitted to carbon neutrality by 2060, the country has
not yet developed a clear plan for phasing down coal.
The dependence on coal is deep-rooted, with signif-
icant social and economic dimensions, especially in
coal-producing regions where coal is a key economic
driver.

This continued reliance on coal is causing signifi-
cant environmental and health problems. Climate
change in Kazakhstan is accelerating faster than the
global average, leading to more frequent and severe
heatwaves, which in turn increase the demand for
coal-powered electricity. The outdated infrastruc-
ture, based on coal power plants, much of which dates
back to the Soviet era, further exacerbates these
issues, as it is inefficient and prone to high energy
losses. While Kazakhstan has vast coal reserves and
continues to produce large amounts of coal, its quality
is often poor, with high levels of moisture, ash, and
sulphur, which contribute to pollution and opera-
tional challenges.

Looking forward, Kazakhstan faces a complex
dilemma. The coal sector provides low-cost energy
(especially when fully amortised old coal power
plants are used) and supports regional economies, but
its environmental and health costs are unsustaina-
ble. The government has made some moves towards
renewable energy, contributing to a small but grow-
ing share of solar and wind power. However, the lack
of a detailed and committed coal phase-down plan,
along with ongoing plans to build new coal-fired
power plants, suggests that Kazakhstan is not yet
fully committed to the transition needed to meet its
2060 carbon neutrality target.

Kazakhstan stands at a pivotal juncture in its energy
transition journey, with several strategic policies
and programmes available to guide the phase-down
of coal and support a just transition. Policies such as
those developed by the Climate Investment Funds
(CIF) and the Asian Development Bank (ADB) can
serve as models for Kazakhstan's approach. These
programmes focus on preferential financing and
technical assistance, providing valuable support for
decommissioning or repurposing coal-fired power
plants.

However, to make its energy transition journey more
comprehensive and effective, Kazakhstan should
consider implementing a multifaceted strategy
informed by international experience as outlined
above and by guidance from prominent relevant
organisations as diverse as the International Energy
Agency (IEA)*® and Urgewald.** This plan should
include the following components.

- Bringing all key stakeholders to the dialogue
and appointing an institution to manage the coal
phase-down policies
The process of coal phase-down may face signifi-
cant political challenges and could have profound
effects on communities, electricity prices and the
security of energy supply. It is therefore crucial to
bring all key stakeholders—government, indus-
try, labour unions, local communities and civil
society—into a comprehensive dialogue to ensure a
smooth and equitable transition. To coordinate the
coal phase-down and just transition processes, a
dedicated independent institution or lead ministry
should be appointed. This body will be responsible

113 IEA (2021). Phasing out unabated coal. Current status and three
case studies. URL: https://iea.blob.core.windows.net/assets/861d-
c94d-a684-4875-80fb-alfaaf914125/PhasingOutUnabated -
Coal-CurrentStatusandThreeCaseStudies.pdf.

114 Urgewald (2024). 7 Criteria for a credible coal phase-out plan.
URL: https://www.coalexit.org/coal-phase-out-plans.
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-

for overseeing dialogue with stakeholders, manag-
ing transition plans and ensuring that all voices are
heard.

Refraining from building new coal power plants
The construction of new coal power plants should
be prohibited, and some plants in the existing fleet
that will remain part of the system for a while
should be converted to increase their flexibility
and thus their ability to help the integration of
renewables into the grid.

Defining a coal exit date aligned with the Paris
Agreement and developing a comprehensive
closure plan that earmarks specific coal facilities
This plan should include labour market policies,
early retirement schemes and reskilling pro-
grammes. Special attention should be paid to
improving job conditions in the energy sector,
facilitating the transition of laid - off workers to
other existing or new industries and support-

ing economic diversification in coal-dependent
regions. This plan should be supported by legis-
lation. There must be no opportunity to sell coal
assets to new owners instead of closure.
Supporting new technologies and economic
diversification

Regions that are dependent on coal need alter-
native sources of income. This problem cannot

be solved without significant economic restruc-
turing. An effective coal phase-down plan needs
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to be supplemented by programmes that support
investment in renewable energy and other related
technologies, as well as in other green industries
(e.g. waste management), and by programmes that
support local entrepreneurship and explore other
economic diversification opportunities. A par-
ticularly important element of economic diver-
sification should be the retraining of former coal
workers. For some regions, in particular for the
cities of Ekibastuz and Karaganda, among others,
the reduction in coal mining and in electricity
generation from coal may turn into a social crisis
if they do not begin a proactive early programme
for retraining, assistance in new employment, and
early retirement.

Modernising the power system and preparing it
for high shares of variable renewables

Whatever happens, Kazakhstan needs to renew
and enhance its grid infrastructure, since it is out-
dated and it does not meet current needs. However,
this renewal should be focused not only on fixing
the existing infrastructure, which revolves around
coal generation, but on supporting the increased
integration of renewable energy sources into the
grid.
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