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About
This report reviews China's coal power transition, focusing on large generation state-owned
enterprises (SOEs) that own the majority of the country’s coal power assets. It highlights the
current strategies employed by both central and local generation SOEs to diversify into
renewable energy capacity and the impact this has on facilitating a relative decline in coal
power. Additionally, it stresses the need for a ‘beyond-diversification’ strategy as China
moves into a new phase of absolute coal power decline, emphasising the importance of
managing potential impacts on the coal-electricity ecosystem and broader consequences.
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Executive Summary

Time to consider a
‘beyond-diversification’ strategy

Large generation state-owned enterprises (SOEs), both central and local, play a critical role in
China’s coal power transition, given their ownership and operational control over the majority
of the country’s coal power fleet.

Recent years have witnessed a growing trend among these entities to diversify into
renewable energy. By 2022, central generation SOEs accounted for roughly 40% of the
country’s solar capacity and 70% of the wind capacity. Major local generation SOEs, such as
Guangdong Energy Group and Zhejiang Provincial Energy Group, have also emerged as key
investors in renewable energy projects.

This strategy has made a significant contribution to China’s inexorable march towards
renewable energy, resulting in a relative decline in coal power. The share of coal generation
has decreased from over 70% in the mid-2000s, to around 60% in 2023.

This decline is also accelerating. From 1991 to 2000, only 15% of the increase in electricity
demand was met by clean electricity. This share increased to 22% over the period
2001-2010, and further to 47% over the period 2011-2020. If hydro had remained at 2022
levels, non-fossil fuel generation would have met more than half of the demand increase in
2023, further pushing coal power out of the generation mix.

An absolute decline in coal power is in sight. If current trends continue, recent IEA forecasts
indicate that clean electricity will soon meet all incremental demand for electricity in China,
marking the beginning of a new era of absolute coal power decline.

Coal power in China, like in many other coal-producing countries, is an integral aspect of the
coal-electricity ecosystem. This ecosystem is characterised by extensive cross-industry and
cross-ownership linkages encompassing coal production and supply, logistics, the coal
chemical industry, power generation and relevant equipment manufacturing.

Consequently, an absolute decline in coal generation will inevitably impact other
interconnected entities. While diversification strategies by large generation SOEs weaken
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their commitment to the existing coal-dominated power system, they fall short in addressing
potential tensions and conflicts arising from the absolute decline in coal power and its
broader impacts.

Key issues for consideration while devising a beyond diversification strategy include:

01 A beyond-diversification approach is
more than green industrialisation
The growth of clean industries like solar PV, wind, and battery storage can
generate economic and employment gains to offset socio-economic losses
from the transition. However, coal-dependent regions may not benefit
equally, as they do not always have a clear advantage over other regions in
the clean energy economy. Managing the transition in these regions will be
increasingly important as coal consumption declines.

02 Ensuring a just transition extends beyond
coal-electricity workers
The coal-electricity ecosystem is deeply embedded in local socio-economic
systems, and its decline could impact interconnected economic activities,
exacerbating existing issues such as slow improvements in living
standards and the rural-urban divide. Comprehensive strategies are needed
to support economic restructuring and diversification, invest in new
industries, provide retraining and reskilling, and promote inclusive
development to mitigate potential social tensions and disparities.

03 Effective coordination among relevant
stakeholders is crucial
Central government agencies, SOEs, local authorities, and private investors
all play roles in the coal-electricity ecosystem. Policy decisions require
extensive bargaining and consultation both horizontally among public
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agencies, SOEs, and private sectors, and vertically across different
government levels.

04 Gradualism and experimentalism can be
effective tools for sustaining progress
while navigating complexities
Often described as ‘crossing the river by touching the stones’, these
approaches allow for careful testing and adjustment of strategies and
policies, facilitating the adaptation of broader policy directives into
pragmatic, localised actions.

Large state-owned enterprises have actively diversified into renewable energy
in China, significantly contributing to a relative decline in coal power. If current
trends continue, a new era of absolute coal power decline is in sight. Chinese
policymakers and relevant stakeholders need to consider a
‘beyond-diversification’ approach as the country is fast approaching this critical
turning point. A key aspect of this approach is managing tensions and conflicts
that may arise from an absolute decline in coal power and its impact on
interconnected entities within the coal-electricity ecosystem.

Muyi Yang
Senior Electricity Policy Analyst - China,
Ember
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Since the proposal of the 'dual carbon' goals in 2020, China's coal power sector
has begun accelerating its transition, particularly from 2024 onward. The
transition is driven by a combination of market forces and government policies,
with the latter promoting new energy through various incentives. Historically,
coal power has been a key part of the national economy. A deeper transition
away from coal power transition will have broader impacts on interconnected
industries, household consumption, tax revenue, and employment. Given these
implications, it is important for the government to adjust its attention allocation
to address the potential impacts of deeper transition and to develop
corresponding strategies.

Yongping Sun
Vice Dean of Institute of State
Governance at HUST; Director of
Research Center for Global Climate
Governance at HUST; Co-Director of the
Collaborative Innovation Center for
Emission Trading System

In transitioning away from coal power, adopting a strategy that emphasises
renewable energy and ensures a just transition for all affected groups is
crucial. This approach should provide comprehensive support for
coal-dependent regions, including mining cities, coal workers, and power
generation companies. A holistic strategy must integrate energy transition with
economic restructuring, worker reskilling, and other essential socio-economic
changes to ensure the benefits are equitably distributed.
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Chapter 1 Current approach

Diversification into renewable energy

The urgency of tackling the climate change challenge has highlighted the need for rapid and
deep decarbonisation of the electricity sector, making the transition away from coal power
crucial. This transition is particularly important for China, which houses over half of the
world's coal-fired installed capacity. Generation State-owned Enterprises (SOEs) play an
important role in this transition process, considering their ownership and management
control over the majority of the country’s coal power fleet. With that in mind, this chapter
delves into the strategy adopted by large SOEs to diversify their portfolios by investing in
renewable energy projects.

Critical role of generation SOEs

Before 1985, China’s power sector was dominated by publicly owned, vertically integrated
electric utilities, under the administrative supervision of the Ministry of Electric Power
Industry (MEPI), along with its local-level subordinates, the Bureau of Electric Power (BEP).

In 1997, significant steps were taken to separate government functions from the operational
management of these utilities, primarily due to financial performance concerns. This led to
the establishment of the State Power Corporation (SPC), which took over operational
management from the MEPI and acquired electricity assets from local BEPs, marking a
significant milestone in this process.

Further restructuring occurred in 2002, dividing the SPC’s generation assets among five
major generation SOEs: Huaneng, Huadian, Guodian, Datang and China Power Investment.
Subsequent mergers and acquisitions have reinforced the dominance of major SOEs in
China’s power generation segment, often referred to as the ‘Five Bigs and Four Smalls’, or
‘Five Bigs and Six Smalls’ that also include China National Nuclear, and China Energy
Conservation and Environmental Protection (CECEP).

https://link.springer.com/book/10.1057/9781137284037
https://www.sciencedirect.com/science/article/abs/pii/S0301421504002654?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0301421504002654?via%3Dihub
https://www.nengyuanjie.net/article/76418.html#:~:text=%E9%A3%8E%E7%94%B5%E9%A2%86%E5%9F%9F%EF%BC%8C11%E5%AE%B6%E5%A4%AE%E4%BC%81,%E5%87%BA%E9%80%90%E5%B9%B4%E4%B8%8A%E6%B6%A8%E7%9A%84%E8%B6%8B%E5%8A%BF%E3%80%82
https://m.jiemian.com/article/5214071.html#:~:text=%E7%BB%8F%E8%BF%87%E8%BF%91%E5%B9%B4%E4%B8%80%E7%B3%BB%E5%88%97%E7%9A%84,%E5%8D%8E%E6%B6%A6%E7%94%B5%E5%8A%9B%E3%80%81%E5%9B%BD%E6%8A%95%E7%94%B5%E5%8A%9B%E3%80%82
https://m.in-en.com/article/html/energy-2325417.shtml
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By the end of 2022, the total installed capacity of the Five Bigs and Four Smalls exceeded
1,360 GW, accounting for over half of the country’s total capacity, which stood at
approximately 2,400 GW. While Three Gorges Corporation, China National Nuclear and China
General Nuclear Power stand out, the remaining central SOEs possess substantial coal
power assets.

Local generation SOEs also hold significant shares in their respective local markets, primarily
coal-based. Indeed, several large local SOEs, such as Zhejiang Provincial Energy Group,
Guangdong Energy Group and Beijing Energy Group, lead other local enterprises in the
generation sector, boasting installed capacity comparable to central SOEs.

https://m.in-en.com/finance/html/energy-2257640.shtml
https://www.cec.org.cn/detail/index.html?3-322625
https://www.cec.org.cn/detail/index.html?3-322625
http://mm.chinapower.com.cn/xw/sdyd/20221101/172895.html
http://mm.chinapower.com.cn/xw/sdyd/20221101/172895.html
https://m.bjx.com.cn/mnews/20221027/1264285.shtml
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The Guangdong Energy Group, the largest local generation SOE in Guangdong, had an
installed capacity exceeding 50 GW in 2024. This accounted for approximately 30% of the
province’s total installed capacity. Despite a substantial surge in clean energy capacity,
thermal capacity, particularly coal power, still comprised about half of its power generation
assets by February 2024.

Likewise, the Zhejiang Provincial Energy Group, a large SOE based in Zhejiang Province, had
an installed capacity of 39.4 GW by the end of 2022, representing about 40% of the
province’s total installed capacity. About 16% (6.3 GW) of this capacity was based on
renewable energy, while the rest dominated by thermal power, especially coal.

The limited presence of private investors in coal power generation further underscores the
SOEs’ dominance in the coal power sector, as private entities often face challenges in
securing fuel supplies. In 2002, foreign investors held approximately 7% of the market share.
However, this presence has drastically diminished, with foreign investors having almost
completely withdrawn their investments from the market. Concurrently, domestic private
capital's share in the coal-fired power market has also decreased, currently accounting for
only 5% of the entire market.

Large SOEs diversifying to renewable energy

In recent years, large generation SOEs in China have shown a trend towards diversifying into
renewable energy. This shift has been facilitated by the establishment of dedicated
subsidiaries, with substantial capital expenditure (capex) allocated to renewable energy
projects through these entities.

Since 2011, the wind and solar capacity of central generation SOEs has increased nearly
five-folds, surpassing 200 GW by the end of 2020, roughly equivalent to the total installed
capacity of Germany. By 2022, the central generation SOEs accounted for roughly 40% of the
country’s solar capacity and 70% of the wind capacity.

In 2022, the State Power Investment Corporation (SPIC) became the first central SOE to
surpass 50 GW of solar capacity, rising 10 GW from the previous year. Other large central
SOEs, including Huaneng, Huadian, China Energy Investment, Three Gorges Corporation,

http://gzw.gd.gov.cn/gkmlpt/content/4/4341/post_4341235.html?jump=true#1333
https://www.zjenergy.com.cn/ZNWW/upload/files/2024/1/badf395a552415d.pdf
http://paper.people.com.cn/zgnyb/html/2020-04/06/content_1980579.htm
https://climateenergyfinance.org/wp-content/uploads/2023/11/FINAL-301123-Decarbonising-China-the-World_-Chinese-Energy-SOEs-Supercharge-Renewable-Investment-1-1.pdf
https://www.jiemian.com/article/7161797.html
https://www.nengyuanjie.net/article/76418.html#:~:text=%E9%A3%8E%E7%94%B5%E9%A2%86%E5%9F%9F%EF%BC%8C11%E5%AE%B6%E5%A4%AE%E4%BC%81,%E5%87%BA%E9%80%90%E5%B9%B4%E4%B8%8A%E6%B6%A8%E7%9A%84%E8%B6%8B%E5%8A%BF%E3%80%82
https://www.inengyuan.com/wind/11129.html
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China National Nuclear Corporation and China General Nuclear Power, also exceeded 10 GW
of solar capacity.

In the wind power sector, China Energy Investment (CEI) exceeded 60 GW of installed
capacity in 2023, just slightly behind Germany’s total wind power capacity of 69.5 GW in
2023. Other central SOEs, such as SPIC, Huaneng, Huadian, China General Nuclear Power
and Datang, each surpassed 20 GW, while Three Gorges Corporation and China Resources
exceeded 15 GW.

In addition to central generation SOEs, major local generation SOEs, such as Guangdong
Energy Group, Hebei Construction & Investment Group, and Zhejiang Provincial Energy
Group, have emerged as key investors in renewable energy projects.

Policy support for the diversification strategy

The diversification by large generation SOEs in China is closely linked to strong policy
support for renewable energy and the perceived opportunities it presents.

The 13th Five-Year Plan on Renewable Energy, issued by the National Development and
Reform Commission (NDRC) in 2016, aimed to achieve 680 GW of renewable energy
capacity by 2020. Various incentives were provided to support this goal, including attractive
feed-in tariffs (FiTs) and access to capital from policy banks. The FiTs have been gradually
phased out since 2021 and replaced by competitive auction.

Policy support for renewable energy was further strengthened in 2021 with the release of the
Working Guidance for Carbon Dioxide Peaking and Carbon Neutrality in Full and Faithful
Implementation of the New Development Philosophy. This document serves as the blueprint
for China’s climate strategy within the 1+N policy framework. It emphasises the need to
strictly control the development of coal-fired power generation projects and advocates for
the deployment of non-fossil energy sources, with a particular emphasis on renewable
energy, to replace coal power in meeting rising electricity demand.

To translate these guiding objectives into action, the 14th Energy Five-Year Plan (2021-2025),
China’s strategic planning document for energy sector development, sets a target to increase

https://www.inengyuan.com/wind/11129.html
https://www.inengyuan.com/wind/11129.html
https://m.bjx.com.cn/mnews/20221027/1264279.shtml
https://policy.asiapacificenergy.org/sites/default/files/13th%20Five%20Year%20Plan%20for%20Renewable%20Energy%20Development%20%28EN%29.pdf
https://chineseclimatepolicy.oxfordenergy.org/book-content/domestic-policies/renewable-power/
https://www.ndrc.gov.cn/xxgk/zcfb/tz/202106/t20210611_1283088_ext.html
https://en.ndrc.gov.cn/policies/202110/t20211024_1300725.html
https://en.ndrc.gov.cn/policies/202110/t20211024_1300725.html
https://cciced.eco/climate-governance/how-is-progress-in-chinas-1n-policy-framework/
https://www.nea.gov.cn/1310524241_16479412513081n.pdf
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the share of non-fossil generation to around 39% by the end of 2025. Later in June 2022, the
NRDC announced the plan for renewable energy development, delineating specific targets
for renewable generation and capacity utilisation (refer to Table 1). This plan also
emphasises the development of large utility-scale renewable energy bases in resource-rich
western regions alongside deploying distributed renewable energy systems within eastern
city-clusters.

Furthermore, in December 2021, the State-Owned Assets Supervision and Administration
Commission (SASAC), the governing body for overseeing and managing central SOEs in
China (e.g., the appointment of senior executives), released the Guiding Opinions on
Promoting High-Quality Development of Central SOEs and Advancing Carbon Peak and
Carbon Neutrality, setting a mandate for central SOEs to incorporate over 50% of renewable
energy in their generation capacity mix by 2025.

https://www.ndrc.gov.cn/xxgk/zcfb/ghwb/202206/P020220602315308557623.pdf
http://www.sasac.gov.cn/n2588035/c22499825/content.html
http://www.sasac.gov.cn/n2588035/c22499825/content.html
http://www.sasac.gov.cn/n2588035/c22499825/content.html
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Chapter 2 Emerging outcomes

The relative decline of coal

As large SOEs actively diversify into renewable energy, China’s electricity landscape has
undergone a significant transformation, with coal power falling relatively in the generation
mix. If current trends continue, China is approaching a critical turning point in its transition
towards a clean electricity future, where coal power will begin to decline in absolute terms.

Relatively less coal in the generation mix

Coal power in China has seen a relative decline, dropping from over 70% in the mid-2000s, to
about 60% in 2023. This trend is largely driven by the rapid expansion of non-fossil
generation, particularly from renewable energy sources.

Since 2020, the total capacity of non-fossil fuel generation in China, led by wind and solar,
has increased by about 60%, rising from about 980 GW in 2020 to over 1,570 GW in 2023. In
2023, non-fossil fuel generation capacity surpassed that of thermal capacity for the first
time, constituting more than half of the country’s total installed capacity. Meanwhile, the
share of coal capacity has dropped below 40%.

It is also worth noting that distributed solar capacity has experienced a substantial increase,
growing from 3 GW in 2013 to over 250 GW in 2023. In 2023, over one-third of the total solar
capacity added came from distributed systems.

China’s rapid build-up of renewable energy capacity has resulted in less coal in the
generation mix. In 2000, only 18% of China’s electricity came from non-fossil energy sources.
By 2023, the share has doubled to 35%. Most of the growth in the share of non-fossil fuel
generation occurred in recent years, primarily due to a rapid addition of wind and solar.
Indeed, the combined share of wind and solar generation grew from about 4% in 2015 to
almost 16% in 2023. In 2023, wind and solar together produced more electricity than hydro
for the first time.

https://www.cec.org.cn/upload/zt/fzbgzt2021/zt2021/index.html
https://www.cec.org.cn/detail/index.html?3-330280
https://www.cec.org.cn/detail/index.html?3-330280
https://www.nea.gov.cn/2024-02/28/c_1310765696.htm
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Accelerating trends

From 1991 to 2000, about 85% of the increase in electricity demand was met by coal power.
This share declined to 76% over the period 2001-2010, and further to 47% over the period
2011-2020.
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China’s demand for electricity grew strongly in 2023, increasing by 6.7% compared to the
previous year. This was higher than the average annual demand growth of about 6% between
2013 and 2022, and well above the low demand growth in 2022 of 3.6%.

Wind (123 TWh) and solar (156 TWh) met 46% of the demand increase, followed by
bioenergy (28 TWh) and nuclear (17 TWh). Poor hydro conditions led to a decrease of about
59 TWh in hydro generation in 2023. If hydro had remained at 2022 levels, non-fossil fuel
generation would have met more than half of the demand increase in 2023, further pushing
coal power out of the generation mix.

https://www.cec.org.cn/detail/index.html?3-330280
https://www.gov.cn/xinwen/2023-01/18/content_5737694.htm#:~:text=1%E6%9C%8816%E6%97%A5%EF%BC%8C%E5%9B%BD%E5%AE%B6,%E6%97%B6%EF%BC%8C%E5%90%8C%E6%AF%94%E5%A2%9E%E9%95%BF3.6%25%E3%80%82
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A critical turning point is in sight

If current trends continue, China is fast approaching a critical turning point where all
incremental electricity demand will be met by non-fossil fuel generation, marking the onset
of a new era with coal generation in absolute decline.

Back in 2021, President Xi Jinping stated: “We will strictly limit the increase in coal
consumption over the 14th five-year plan period (2021-2025) and phase it down in the 15th
five-year plan period (2026-2030)”. As the largest coal consumer in the country, coal
generation is very likely to begin its absolute decline around the same time.

https://www.reuters.com/world/china/chinas-xi-says-china-will-phase-down-coal-consumption-over-2026-2030-2021-04-22/
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A recent IEA analysis predicts that non-fossil fuel generation in China, including renewables
and nuclear, is expected to meet almost all of the incremental electricity demand over
2024-2026, assuming normal weather conditions and a recovery in hydropower output.
Similarly, the IEA World Energy Outlook report suggests that coal generation in China would
peak around 2025 and decline thereafter.

The coal industry in China appears to have acknowledged that the country’s coal
consumption is likely to reach a plateau period.

https://iea.blob.core.windows.net/assets/18f3ed24-4b26-4c83-a3d2-8a1be51c8cc8/Electricity2024-Analysisandforecastto2026.pdf
https://iea.blob.core.windows.net/assets/86ede39e-4436-42d7-ba2a-edf61467e070/WorldEnergyOutlook2023.pdf
https://www.bloomberg.com/news/articles/2024-03-08/china-coal-group-says-peak-demand-imminent-as-clean-power-grows?embedded-checkout=true
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Chapter 3 Further reflections

The need to go beyond diversification

With China’s inexorable march towards renewable energy, primarily driven by large
generation SOEs, the country is fast approaching a critical juncture where coal power will be
in absolute decline, creating an immediate need to go beyond diversification.

This need arises from the fact that coal power in China, like in many other coal-producing
countries, is an integral aspect of the coal-electricity ecosystem. This ecosystem is
characterised by extensive cross-industry and cross-ownership linkages encompassing coal
production and supply, logistics, the coal chemical industry, power generation and the
manufacturing of related equipment and facilities. Consequently, an absolute decline in coal
generation will inevitably impact other interconnected and interdependent segments of this
system, with far-reaching ramifications, particularly within the broader socio-economic
assemblages that have evolved around it.

Diversification strategy by large generation SOEs is useful, as it weakens the incumbent
utilities’ commitment to the existing coal-dominated power system, making deeper transition
(an absolute decline in coal power and associated ecosystem, in our instance) possible.
However, its effectiveness begins to wane when considering its inability to adequately
address the tensions and conflicts that may arise from the absolute decline in coal power
and the wider impacts associated with it.

To build on the progress made by SOEs, it is crucial to extend diversification efforts to
coal-dependent regions. These regions face unique challenges as they transition away from
coal-based industries, requiring tailored strategies that address local economic
dependencies and socio-economic conditions. By diversifying the economic base of these
areas, a smoother transition can be facilitated, mitigating the adverse effects on local
communities and workers who have long relied on the coal-electricity sectors.
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A beyond-diversification approach

The question is: what a ‘beyond-diversification’ approach may look like? Given the complexity
of the task, there are likely no simple answers or one-size-fits-all solutions for different
coal-dependent regions in China. In addition to highlighting the critical need for a
beyond-diversification approach, this report seeks to facilitate thinking on how to devise
such an approach by emphasising issues that decision-makers may like to consider.

● A beyond-diversification approach is much more than green industrialisation.
The burgeoning clean industry, including solar PV, wind and battery storage, will
generate economic and job gains more than sufficient to offset the economic losses
incurred from the transition, allowing for all to benefit. However, this offset effect may
not always be realised, or even fungible, given that coal-dependent regions may not
have a clear advantage over other regions in the clean energy economy. The
struggling economic restructuring of coal-mining cities may lend some credence to
this viewpoint. Managing the transition in such traditionally coal-dependent regions
will become more important in the coming years as coal use starts absolute decline.

● Ensuring a just transition is important, but it requires a broader focus than just
workers directly engaged in coal-electricity-related businesses.
The coal-electricity ecosystem is deeply embedded in the local socio-economic
systems. Therefore, the impact of an absolute decline in this ecosystem could ripple
through to other interconnected economic activities, putting pressure on the broader
socio-economic contexts in which it operates. This could exacerbate existing
tensions and contradictions, such as slow improvements in living standards and a
widening rural-urban divide. Addressing these issues requires comprehensive
strategies that support economic restructuring and diversification, invest in new
industries, provide retraining and reskilling, and promote inclusive development to
mitigate potential social tensions and disparities.

● Fostering effective coordination among relevant stakeholders is crucial.
There is a wide and diverse range of stakeholders, including central government
agencies, SOEs, local authorities and private investors, deeply involved in the
coal-electricity ecosystem. In such settings, policy decisions often arise from

https://dialogue.earth/en/energy/9967-2-3-million-chinese-coal-miners-will-need-new-jobs-by-2-2/
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extensive bargaining and consultation, both horizontally between public agencies,
SOEs and private sectors, as well as vertically across different levels of government.
A strong central leadership is critical for building consensus, especially when the
involved actors hold differing views.

● Gradualism and experimentalism can be effective tools for sustaining progress
while navigating complexities. Often likened to ‘crossing the river by touching the
stones’, these approaches are widely recognised as pivotal to China’s economic
success. They allow for careful testing and adjustment of strategies and policies,
facilitating the adaptation of broader policy directives into pragmatic, localised
actions tailored to specific circumstances. Additionally, they help promote
consensus-building among a diverse range of stakeholders by incorporating iterative
improvements based on practical experience and feedback.

https://www.routledge.com/How-China-Escaped-Shock-Therapy-The-Market-Reform-Debate/Weber/p/book/9781032008493
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