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Abstract:

In a decarbonized energy system, renewable electricity and green hydrogen, among others, will play a key role
as energy sources of the future. To meet their demand, sufficient generation and storage capacity will be
required. Accordingly, a changing global market dynamic for the relevant technology components of
photovoltaics, wind turbines, battery storage and water electrolysis has been observed in recent years. In this
paper, we examine China's rapid progress in green technologies since 2000 and compare it with the European
Union and the United States. To this end, we look at the cumulative installed capacity of solar and wind power
and conduct a quantitative analysis of international trade flows for 36 selected components of different green
technologies using the concept of revealed comparative advantage. These analyses are complemented by a
systematic keyword search of China's five-year plans and a qualitative review of related policy documents. We
show that China has achieved a globally unique development in terms of both installed capacity and supply of
clean technologies. While China lagged far behind the United States and the European Union in terms of
installed capacity in the early 2000s, it has now surpassed them in both wind power and photovoltaics, with
much higher annual expansion rates. At the same time, China has built up extensive industrial know-how in
green technologies, exporting 32 of the 36 components with a comparative advantage in 2021, compared to
only four in 2000. These developments closely reflect the strategic direction outlined in China's key policy
documents and their adjustments over time. Moreover, we give an overview of the recent energy prices for
industrial consumers in China, the European Union and the United States and investigate their competitiveness
and the key price components. Finally, we discuss industrial policy responses from the European Union and the
United States, such as the European Green Deal, the European Net-Zero Industry Act and the Inflation
Reduction Act, and their potential impacts on future energy prices, supply chains, resilience, and the global
energy transition.
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