
China
How industrial policy, infrastructure 
and large-scale deployment of 
renewables are reshaping China’s 
energy transition

FIGURE 1.
Electricity Generation in China, by Type, 2000-2025

China has built the 
world’s largest installed 
capacity of solar and 
wind power, accounting 
for more than  

43% 
of global solar PV and 
wind capacity installed.

CASE STUDY

Renewables expansion has accelerated since 2015, marking the start of sustained fossil fuel displacement

Source: Ember, 2026, Global Electricity Review2
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China’s energy transition has unfolded at an 
unprecedented scale, driven by rapid economic 
growth, rising energy demand, and strategic 
efforts to reduce emissions, strengthen energy 
security and build global industrial leadership. 

While coal continues to play a dominant role, China 
has simultaneously become the world’s largest 
investor, producer, manufacturer and deployer of 
renewable energy technologies. 

In 2025, China’s fossil electricity generation fell 
by 0.9%, and its energy-related carbon dioxide 
(CO₂) emissions declined by around 0.5%. China 
achieved this while maintaining a 5% growth 
target for gross domestic product (GDP) through 
high levels of renewable energy deployment and 
a strong increase in energy efficiency across the 
economy, by more than 3% and twice as much as 
the rest of the world.1
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Scaling Renewable Power Systems 

China’s renewable power expansion has been driven 
by strategic state planning, industrial policy and 
sustained public support through subsidies and 
other market incentives. Since 1996, China has 
included the development of “new energy”i in its 
Five-Year Plans, with a focus on power generation.3 
China has built the world’s largest installed capacity 
of solar and wind power, accounting for more than 
50% of global solar additions and 68% of global 
wind additions in 2025.4 Together, the country’s solar 
and wind capacity reached 1,840 gigawatts (GW) 
by year’s end, overtaking installed thermal powerii 
capacity by around 300 GW.5 Hydropower remained 
a major backbone of the electricity system (13.2%), 
while nuclear energy accounted for 4.6%.6 

Grid expansion has been critical to this growth. 
Ultra-high-voltage (UHV) transmission lines 
connect resource-rich western regions to demand 
centres in the east, enabling large-scale integration 
of variable renewables such as wind and solar. 
China’s first UHV network expanded from an 
initial 640-kilometre project in 2009 to more than 
62,000 kilometres across 46 completed projects 
by the end of 2025.8

Power system flexibility is anchored by pumped 
storage, the backbone of China’s energy storage 
systems, with capacity exceeding 66 GW in 2025 
and on track to reach 120 GW by 2030.9 Alongside  
this, China is rapidly expanding new energy storage 
technologiesiii, primarily lithium-ion batteries, 
whose cumulative installed capacity reached 
136 GW in 2025 after newly installed capacity 
increased 84%.10 Power demand response 
measuresiv such as time-of-use tariffs and 
advances in storage technologies further 
support renewable energy integration. 

Pumped storage 
capacity exceeded 
66 GW in 2025 and 
is on track to reach   

120 GW 
by 2030.

FIGURE 2.
Installed Electricity Capacity in China, by Technology, 2009-2025

Renewable energy installed capacity has exceeded thermal power capacity since 2023

Source: National Bureau of Statistics of China, National Energy Administration7
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i   New energy refers to electricity and clean fuels derived from the conversion or use of renewable 
resources, including wind, solar, geothermal, ocean, biomass energy, etc.

ii  Thermal power refers to electricity generated by converting the heat produced from the 
combustion of fuels such as coal, oil and natural gas into electrical energy through steam turbines.

iii   New storage technologies refer to lithium-ion batteries and other more recently scaled 
technologies, such as compressed air storage, flow battery, flywheel storage, gravity storage, 
carbon dioxide compression storage, etc.

iv   Power demand response measures refer to programmes that enable electricity consumers 
to voluntarily reduce, shift or increase their power consumption in response to grid needs in 
exchange for financial compensation, improving system flexibility and supporting the integration 
of renewable energy.
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FIGURE 3. 
China’s Share of Global Manufacturing in Selected Energy Technologies, as of 2025

FIGURE 4. 
China’s Renewable Energy and Enabling Technology Exports, by Type, 2018-2025

Industrialisation and Global Value Chains

Renewable energy and energy efficiency across all economic sectors has 
become a central pillar of China’s industrial strategy. Driven by the Strategic 
Emerging Industries framework and subsequent industrial policies, 
the country has mobilised fiscal resources and regulatory authority 
at significant scale to build substantial technological and innovation 
capacity and integrated supply chains spanning raw materials, processing, 
manufacturing and deployment. As a result, China dominates global 
manufacturing across key renewable energy and enabling technologies.

This industrial expansion has generated significant economic benefits and 
employment while positioning China as a leading exporter of renewable 
energy and enabling technologies. Investments and production of goods and 
services in these industries reached a record contribution to GDP of RMB 13.1 
trillion (USD 1.8 trillion) in 2025, accounting for around 9.3% of China’s GDP.12 
The main drivers are batteries, electric vehicles and the solar industry.13 In 
2024, China’s renewable energy industry supported an estimated 7.29 million 
jobs, or 43.9% of global renewable energy employment.14 

High concentration exists across several key technologies, including solar PV and batteries Batteries and EVs drove a fourfold increase in renewable energy and enabling technology exports

Source: CCTV News, GEP Research, IEA, OECD, People’s Daliy11 
Note: China’s share of global manufacturing capacity in the solar PV industry ranges from 80% to 95%, depending on the segment of the value 
chain. In the wind industry, China’s share ranges from 64% to 75%, according to 2024 data. The electrolysers number is for 2024

Source: Ember, China Cleantech Export Data15
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Electrification of Demand Sectors

The electrification of end-use sectors in China is 
driving significant new demand for electricity, directly 
replacing fossil fuel consumption. 

In agriculture, electrification has been 
driven primarily by agrivoltaics, with more 
than 31 GW of installed capacity by 2022.16 
Across the country, regions have locally 
adapted models such as livestock–solar 
integration, aquaculture–solar integration, 
and photovoltaic greenhouse projects.

In buildings, China is promoting heat pumps 
and renewable heat sources to phase out 
coal- and gas-based heating systems, while 
advancing building-integrated solar PV to 
meet low-carbon electricity demands. 
This has made buildings the fastest growing 
sector for electrification, reaching 55.3%
in 2024.17

In the industrial sector, electrification and 
efficiency improvements are complemented 
by emerging deployment of electric boilers, 
industrial heat pumps and renewable-
based hydrogen. By 2024, China’s industrial 
electrification rate reached 27.7%, with 
the four major energy-intensive industriesi 
accounting for around 18.4% of the total 
electrification rate.18

In transport, China’s sustained state 
support for both market uptake and 
domestic manufacturing capacity has 
led to the largest market for electric 
vehicles globally, with around 44 million 
units on the road by 2025.19 Electrified 
rail systems and urban transport 
further contribute to reducing fossil fuel 
dependence. Railway electrification in 
China expanded from 51,000 kilometres 
in 2012 to 123,500 kilometres by the end 
of 2024, covering 76% of the national 
railway network.20 In cities, “new energy” 
buses – which include battery, plug-in 
hybrid and fuel cell electricii  – accounted 
for 82.7% of the total urban public bus 
fleet by the end of 2024.21

i   These four industries are: manufacture of chemical raw materials and 
chemical products, manufacture of non-metallic mineral products, smelting 
and processing of ferrous metals, and smelting and processing of non-
ferrous metals.

ii  Battery electric vehicles are powered solely by electricity stored in 
batteries; plug-in hybrid electric vehicles combine a rechargeable battery 
with an internal combustion engine; and fuel cell electric vehicles generate 
electricity onboard using hydrogen fuel cells.
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Governance and Policy Frameworks

China’s energy transition is guided by a centralised governance 
model, combining long-term strategic planning with iterative policy 
implementation. Five-Year Plans provide overarching direction, 
giving rise to a diverse set of policies that embed renewable energy 
in manufacturing, infrastructure, and technological and workforce 
development. The 15th Five-Year Plan further integrates renewables 
into national energy security goals.22 Meanwhile, the “dual carbon” 
targets – peaking emissions before 2030 and achieving carbon 
neutrality before 2060 – anchor long-term ambition.23

Early renewable energy growth in China was driven by subsidies, 
tax incentives and feed-in tariffs. China’s renewable energy 
financial support peaked at USD 66 billion in 2022.24 As the 
sector matured, these incentives were replaced by market-
based mechanisms such as the electricity spot market, the green 
electricityi market and the national emissions trading system. 
Meanwhile, policy attention is moving towards system integration 
and energy storage, with the introduction of a capacity pricing 
mechanism in 2026 to support grid-side energy storage.25 

China’s central-local policy co-ordination combines nationally 
defined targets and rules with local implementation and innovation. 
While the central government sets strategic direction, infrastructure 
planning, and renewable energy consumption obligations, provincial 
and local governments adapt policies to local resources, facilitating 
project deployment through streamlined permitting, land-use 
support and demonstration projects. 

Policy implementation is further reinforced by large-scale, long-term 
investments in technological innovations, renewable energy projects 
and infrastructure by state-owned enterprises (SOEs). Many energy 
SOEs have established dedicated renewable energy subsidiaries, 
while fossil fuel SOEs are increasingly diversifying their portfolios 
through investments in renewable energy. For example, China 
Petroleum & Chemical Corporation (Sinopec) and China National 
Petroleum Corporation (CNPC) have both invested in renewable 
hydrogen production projects.26 

FIGURE 5.
Major Policies for Renewable Energy in China, 1986-2026

Source: REN21 Policy Database27
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i   Green electricity refers to all electricity produced by renewable power generation projects that have been registered – such as wind power, solar power, conventional hydropower, biomass power, 
geothermal power and ocean power – and that meet the relevant national policy requirements.

Selected policy milestones illustrating the evolution of China’s renewable energy policy from strategic planning and market support to 
industrial policy and market reform.
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Challenges and Outlook

China has emerged as an important reference point for 
both developing and developed economies pursuing energy 
transitions, but it also faces ongoing challenges.  

•	 Coal remains a major component of the energy system 
(accounting for 63.9% of primary energy production in 
2024), particularly for power generation and industrial use.28  
As a result, China is still the largest emitter of methane.29  

•	 Rapid renewable energy expansion and electrification 
increase the need for flexibility, grid modernisation, new 
technologies and market design improvements.  

•	 Resource availability and demand centres are  
geographically mismatched, requiring continued investment 
in transmission and cross-regional co-ordination.  

•	 Beyond rapid industrial expansion, concerns about job 
quality, environmental impacts and resource use are  
gaining attention.  

•	 Even within strong planning frameworks, local economic 
priorities can influence transition outcomes, highlighting 
the importance of sustained co-ordination between 
national and sub-national authorities. 

•	 China’s dominance in renewable energy and enabling 
technologies raises growing considerations. Domestically, 
overcapacity has put pressure on profit margins  
and retrenchment, while internationally, geopolitical 
tensions and trade uncertainties have increased supply 
chain vulnerabilities.

These dynamics highlight that the energy transition in China is 
gradual and iterative, with socio-economic and environmental 
objectives equally critical to ongoing development.

Insights for Renewables-Based 
Economy Pathways 

•	 Strategic frameworks and phased policies can 
provide a stable pathway for systemic transition 
over time, enabling policy co-ordination and 
implementation to keep pace with industrial and 
structural change.  

•	 Industrial scale-up and technology innovation 
generate synergies that not only expand renewable 
energy deployment but also reduce costs, create 
job opportunities and stimulate the development of 
related sectors such as infrastructure.  

•	 Electrification is a key lever for transitioning 
demand sectors. Rapid expansion of electrified 
end-uses accelerates the shift away from fossil 
fuels while creating new demand for renewables.   

•	 Strategic and co-ordinated planning enables 
renewables-based economies. China’s transition 
highlights the importance of aligning energy, 
industrial and infrastructure planning across 
national and provincial levels to support large-scale 
renewable deployment, grid expansion, storage 
development and economic transformation. 

•	 Global collaborations are critical for 
accelerating both the domestic transition  
and international diffusion of clean technologies. 
Integration into global manufacturing and supply 
chains enabled large-scale industrial scale-up 
and technological exchanges.
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