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Executive summary 

Since the setting of “Shuangtan” (dual carbon) goals in September 2020, China has taken significant 

steps in both power sector policy and renewable energy manufacturing policy. These policy areas are 

key enablers for China to successfully reach its Shuangtan goals: peak CO2 emissions by 2030, and 

carbon neutrality by 2060. 

In the power sector, several policy priorities that made tepid progress pre-Shuangtan have experienced 

meaningful post-Shuangtan breakthroughs. These include progress on power market liberalization, 

provincial-level renewable portfolio standards (RPS), policies to accelerate distributed renewable 

installations, and entrenched rhetoric about building a “new energy system”. The acceleration of these 

policy actions after 2020 suggests that Shuangtan provided a stronger political imperative for power 

sector reform than what existed before Shuangtan. This will ultimately make the decarbonization path 

of China’s power sector more feasible.  

For renewable energy manufacturing policy, China’s existing industrial policy playbook for green 

industries has deepened since Shuangtan. Local governments have expanded support for local green 

manufacturing champions, while the inclusion of renewable energy manufacturing in “high-quality 

development” metrics has pushed more provinces (particularly Western and Northern provinces) to 

prioritize renewable energy manufacturing in local planning. For local governments, there is little 

ambiguity that green sectors are seen as a desirable development path by the central government – 

particularly post-Shuangtan.  

Energy security concerns in 2021 and 2022 have complicated China’s path towards Shuangtan goals, 

particularly due to expanded coal permitting in 2022 and 2023. However, post-Shuangtan 

developments in grid flexibility, power market liberalization, and green manufacturing will likely outweigh 

the impacts of coal capacity expansions in terms of long-term Shuangtan implementation. 

As a result, Shuangtan likely represented a “critical juncture” in power sector policy, but not in renewable 

energy manufacturing policy. The speed and quantity of Shuangtan-related policy changes since 2020, 

meanwhile, indicate that Shuangtan has long-term staying power in Chinese energy/climate policy. 

While Shuangtan priorities have survived the energy security and economic growth disruptions of 

2021/2022, there is equally no indication that China is considering accelerating Shuangtan targets (to 

bring forward 2030 peaking or 2060 net-zero). Going forward, this may become a point of increasing 

external attention. 
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Introduction 

On 22 September 2020, Chinese President Xi Jinping announced that China would reach peak carbon 

dioxide (CO2) emissions by 2030, and net-zero greenhouse gas emissions by 2060. This goal, known 

as “Shuangtan” (“Dual Carbon” in Chinese), remains China’s most important environmental pledge. It 

committed China to reaching net-zero emissions for the first time ever, cemented Xi’s personal political 

emphasis on environmental issues, and helped push other large economies into similar net-zero 

pledges soon thereafter. In the time since its announcement, Shuangtan-related rhetoric has become 

a mainstay of Chinese policy documents on energy/climate issues, as well as the long-term goal for 

local governments to orient their energy/climate policy decisions around. 

China’s initial Shuangtan announcement in 2020, however, contained few details. In fact, the unveiling 

of Shuangtan was just one part of a wide-ranging speech by Xi to the United Nations General Assembly 

(UNGA). That speech provided little beyond the headline 30/60 goals, leaving the specifics of 

Shuangtan implementation to future elaboration by relevant parts of the Chinese government system. 

While the net-zero pledges of many other economies are similarly vague in their exact roadmaps to 

implementation, more specific guidance on how the headline goal should be implemented at the local 

level is especially important in the Chinese context. Indeed, how Shuangtan would be reflected in the 

14th Five Year Plan (FYP), scheduled to be released just a few months after Shuangtan’s 

announcement, was immediately identified by some analysts as a key first watchpoint for Shuangtan’s 

importance.1 Three years later, Shuangtan’s impact on Chinese energy/climate policy is still emerging. 

This paper seeks to evaluate the policy changes brought by Shuangtan on two specific components of 

Chinese energy/climate policy: power sector policy, and renewable energy manufacturing policy. Power 

sector policies analyzed here include distributed renewable generation, power market liberalization, and 

other initiatives to improve market-oriented green energy consumption. Renewable energy 

manufacturing policy focuses on the local government support enjoyed by Chinese renewables 

manufacturers, and the manufacturers’ growing international ambitions. 

This two-pronged approach is inspired by the “hardware and software” framework for Chinese energy 

policy first proposed by Michal Meidan, Anders Hove, and Philip Andrews-Speed, where hardware 

concerns the physical and capital infrastructure of the energy transition, and software focuses on the 

institutional and social factors driving energy policy. 2  This analysis presents a variation of the 

hardware/software framework, specifically focusing on power sector policy and renewable 

manufacturing policy as relevant to both. 

Although these two areas do not cover the entirety of Chinese energy/climate policy, they are important 

indicators of China’s decarbonization strategy, and fit neatly within the software/hardware framework. 

The power sector is responsible for almost half of Chinese CO2 emissions today. Its decarbonization is 

essential in meeting Shuangtan targets, but power sector policy, representing the software of China’s 

energy transition, is among the most complicated and contentious areas of political tradeoffs in China’s 

energy and climate space. Reforms in the power sector require a balance (and tradeoffs) between 

market forces and the role of incumbent state-owned actors. It also requires coordination between 

different stakeholders, sectors, provinces, and levels of government. Meanwhile, on the hardware side, 

renewable energy manufacturing policy sheds light on how local governments view the economic 

opportunity provided by Shuangtan goals. The policy levers behind Chinese renewable energy 

manufacturing are an essential element in China’s ability to meet its renewable energy deployment 

targets, and in making green industries a key component of China’s future growth model. Taken 

together, Shuangtan targets would be almost impossible to fulfill without ambitious policy action in the 

power sector and the industrial advantages of renewable energy manufacturing. As such, these two 

areas are necessary components towards Shuangtan implementation—even if they do not encompass 

the totality of Shuangtan pledges. 

 

 
1 Myllyvirta (2020) 
2 Meidan et al. (2021) 
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In evaluating these dimensions of post-2020 Shuangtan implementation, this paper seeks to address 
the following questions: (1) Since Shuangtan, what have been the most important developments in 
power sector policy and renewable energy manufacturing policy? (2) To what extent do these policy 
changes differ from pre-Shuangtan policies, suggesting Shuangtan as a critical juncture in Chinese 
energy/climate policy? (3) How have energy security fears in 2021 and 2022 impacted the power 
sector’s clean energy transition? (4) What do these changes say about the degree of policy signal sent 
by Shuangtan to the Chinese energy and climate policy ecosystem more broadly? (5) What does the 
trajectory of energy/climate policy change since 2020 indicate about China’s path towards Shuangtan 
goals? 

With all these questions, proving the exact causality between Shuangtan and specific policy actions is 
difficult. This paper considers both policy actions enacted for the first time after Shuangtan, as well as 
areas of policy concern which pre-date Shuangtan but which have seen significant momentum post-
Shuangtan (power sector liberalization, for example). Given the political value of associating policy 
actions with Shuangtan and other central-level goals, it is possible that some of these policy actions 
were planned before Shuangtan, and were only later reframed to be explicitly related to Shuangtan 
targets. As with all sensitive areas of Chinese policymaking, this opacity of policy decision making is 
inevitable. 

Nonetheless, by analyzing these relevant policy issues in depth, a more informed picture of Shuangtan’s 
impact is presented. In the power sector (section 2), several components of software policy changes 
suggest close linkages to Shuangtan, with multiple planks of post-Shuangtan policy changes reinforcing 
one another. In renewable energy manufacturing (section 3), causal links to Shuangtan are less 
apparent. Rather, market forces and high-level political rhetoric have contributed to a deepening of 
longstanding renewable energy manufacturing policies in China. 

This paper is composed of four main sections. The first provides further detail on the historical 
significance of the Shuangtan pledge, and elaborates on the most important pre-Shuangtan eras of 
Chinese energy/climate policy. The main analysis then follows, first with a consideration of policy 
changes in the power sector since 2020, and then with a discussion of policy support for renewable 
energy manufacturers. Lastly, it offers conclusions on what these policy changes say about the 
significance of Shuangtan today, the software/hardware framework, and what they are likely to mean 
going forward. 

1. Shuangtan background  

Shuangtan began as a single pledge by Chinese President Xi Jinping at the UNGA in September 2020. 

In Xi’s four-point speech, Shuangtan is only the third item, with Xi stating that China would “have CO2 

emissions peak before 2030 and achieve carbon neutrality before 2060”.3 Beyond this pledge, there 

was little initial elaboration on the implications of Shuangtan. In March 2021, the National Development 

and Reform Commission (NDRC) for the first time unveiled the “1+N” policy framework for ensuring 

Shuangtan implementation, with 1 referring to the overall guidance of carbon peaking and neutrality, 

and N referring to a suite of other plans, including sectoral decarbonization plans and other supportive 

policy actions.4 In July 2021, Chinese climate envoy Xie Zhenhua listed 10 priorities related to policy 

actions that fall under the 1+N umbrella, from promoting industrial upgrading to developing a circular 

economy and establishing a fuller green financial system.5 Xi confirmed the 1+N framework in his 

October address to the opening of the COP15 biodiversity conference in Kunming.6 Even in 2022, 

however, many analysts were still in the process of defining what policy steps fall under the 1+N 

guidance (and Shuangtan more broadly).7 

 

 
3 Xi Jinping (2020). 
4 De Boer and Fan (2022). 
5 CC China (2021). 
6 MEE (2021). 
7 De Boer and Fan (2022). 
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Reactions to Shuangtan from Chinese energy/climate policy analysts help provide more context for its 
initial importance. To the announcement itself, one common reaction was surprise: Chinese policy 
actions earlier in 2020 had shown few signs of decarbonization ambition, and the UNGA was an 
unexpected venue for such an announcement. Varun Sivaram, former Senior Advisor to the US Special 
Presidential Envoy for Climate John Kerry, commented two weeks later that China accomplishing its 
Shuangtan goals would be “the most Herculean thing accomplished in human history”.8 Others noted 
that before the details of implementation became clear, Shuangtan’s signal in and of itself would be 
important for all levels of Chinese policymaking.9 Analysts Philip Andrews-Speed, Sufang Zhang, and 
Chao Wang asserted that “while the preceding policies [2020 policy actions before October’s Shuangtan 

announcement] did not reflect a critical juncture, the President’s bold call may do so”.10 

As already noted, one of the earliest policy documents where Shuangtan could have made a visible 

policy impact was the 14th FYP, finalized in March 2021.11 While the Shuangtan targets are mentioned 

in the 14th FYP, they do not feature prominently (likely due to the long FYP drafting process being 
underway long before September 2020).12 The 2022 14th FYP for a Modern Energy System makes 
more explicit reference to Shuangtan goals, but leaves the high-level energy consumption targets 
unchanged from the March 2021 FYP outline.13 On both counts, most outside observers found the 
energy and carbon metrics in the overall 14th FYP, and the 14th FYP for a Modern Energy System, 
more reflective of existing trends rather than new ambitions related to Shuangtan targets.14 If anything, 
the change of title in the energy-related FYP to a “Modern Energy System” rather than a “Plan for 
Energy Development” was an important indicator of a potential shift in thinking more broadly, with the 
plan including fewer numerical targets and reflecting a broader understanding of the challenges 
presented by the energy transition. 

Other data points indicated early uptake of Shuangtan and 1+N priorities in 2021 and 2022. In May 
2021, a Leading Working Group for Carbon Peaking and Neutrality was formed under then-Standing 
Committee member Han Zheng, dedicated to implementing the “major strategic decision” of 

Shuangtan.15 “Carbon peaking and neutrality”—a key Shuangtan refrain—quickly emerged to become 

the most repeated environmental phrase in key Chinese policy documents.16 By July 2022, 11 provinces 
and cities had published their own roadmaps for Shuangtan goals.17 And by 2023, on all levels of 
government, there were almost 200 1+N related-documents, with the NDRC authoring over 20 

documents and regional governments contributing over 150.18 The focus of both local governments 

and the central government on Shuangtan-related policies suggests that Shuangtan has already 
achieved an important role in Chinese energy/climate policy orientation. 

1.1 2000s and 2010s: Differing green policy orientations 

Another important condition for evaluating Shuangtan’s impact on Chinese energy/climate policy is how 

post-Shuangtan policy actions are different from, or similar to, their pre-Shuangtan predecessors. To 

do this, it is helpful to characterize the most important elements of pre-Shuangtan energy/climate policy 

in China, particularly in terms of power sector policy and renewable energy manufacturing policy. 

The past 20 years of energy/climate policy can be broken broadly into two periods. The first period is 
the 2000s, when China prioritized industrial incentives for renewable energy manufacturing to meet 
export demand. The second period is the 2010s, when policymakers pivoted to place more emphasis 
on domestic consumption of renewable energy. Understanding these two periods is essential for 

 

 
8 Pontecorvo (2020). 
9 Meidan (2020). 
10 Andrews-Speed et al. (2020). 
11 Xinhua News Agency (2021a). 
12 Hongqiao Liu et al. (2021). 
13 NDRC (2022b). 
14 Carbon Brief (2022). 
15 Xinhua News Agency (2021b). 
16 Zhou et al. (2022). 
17 IEA (2023). 
18 Sohu.com (2023). 
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contextualizing post-Shuangtan developments in both the power sector and the renewable energy 
manufacturing sector. 

In the early 2000s, China’s renewable energy ambitions took their first major strides, particularly centred 
on renewable energy manufacturing. While its domestic targets for renewable energy consumption 
remained nascent, China began laying the groundwork for the policy ecosystem that would help 
Chinese renewable manufacturers reach global dominance. Put differently, China’s renewable 
manufacturing ambitions were the result of an industrial policy rather than a climate policy. The most 
prominent example of this is China’s policy support for its solar photovoltaic (PV) industry. Despite 
Chinese domestic solar demand in this period being weak, subsidy programmes in foreign markets like 
Germany and Spain created export opportunities for Chinese manufacturers. By 2008, 90–95 per cent 
of Chinese solar production was directed for export to Europe or North America. 19  Even without 
domestic demand playing a significant role, these export markets helped Chinese solar manufacturers 
rise from a marginal share of global solar manufacturing in the early 2000s to dominating global solar 
production by the early 2010s, and continuing to the present. 

Central and local policy were essential in enabling this first renewable manufacturing boom. China’s 
incentives for solar PV development in the early 2000s, for example, were wide-ranging and robust: 
they included attractive access to capital from Chinese financial institutions, rapid permitting timelines 
for production facilities, national funding mechanisms for research and development, and tax benefits.20 
State research facilities designed to drive renewable innovation were co-located with some renewable 
energy firms, for example state key labs located at Trina Solar’s facilities in Changzhou, and Yingli’s 
facilities in Baoding.21  Government incentives were important in reducing the costs of silicon and 
polysilicon in the supply chains of Chinese manufacturers.22 Local governments were also crucial in 
pushing this process forward. For solar PV, local governments assisted solar firms with direct payments, 
land procurement, expedited environmental reviews, and utility agreements.23 

Chinese wind manufacturers enjoyed similar support, with the development of China’s wind industry in 
the 2000s defined by local content requirements (LCRs) aimed at pairing Chinese wind projects with 
industrial buildouts. By 2007, meeting LCRs would account for over 30 per cent of the selection criteria 
for public wind tenders in China, with most LCRs after 2004 requiring that at least 70 per cent of wind 
components be sourced from Chinese suppliers.24 China also prioritized foreign technology transfer to 
improve its industrial capacity in wind manufacturing, which it did by making Chinese joint-venture 
ownership necessary for additional financial incentives and by making Chinese patent requests 
necessary for public research and development funding. 25  The result of these LCRs and policy 
incentives saw China’s wind industry transition from being dominated by foreign firms to being 
dominated by domestic firms, leading to the robust industrial strength of China’s wind sector that still 
exists today. 

After the global financial crisis in 2008, however, Chinese policy support was forced to pivot towards 
the domestic consumption of renewables: in the export markets that first drove Chinese renewable 
manufacturers, the financial crisis forced renewable subsidies to be rolled back. And several of these 
markets began placing restrictions on Chinese renewable imports that still exist today. 26  With an 
expanding production capacity that already led the world by 2009, this reality left China with little choice 
but to find more outlets in the domestic market. Jiangsu was a clear example of this, implementing 
China’s first solar-specific feed-in tariff (FIT) in 2009 to help drive local demand needed by Jiangsu solar 
manufacturers (some of which remain today as some of China’s largest solar firms).27 Robust support 
for domestic solar installations on a national level also began in 2009 through the Golden Sun and Solar 

 

 
19 Sufang Zhang and Yongxiu He (2013). 
20 Chen Gang (2015). 
21 Ball et al. (2017). 
22 Sivaram (2018). 
23 Corwin and Johnson (2019). 
24 Kuntze and Moerenhout (2013). 
25 Hayashi (2020). 
26 Yu Chen (2015). 
27 Yang et al. (2022). 
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Roofs programmes, which provided direct subsidies for solar installations and covered the costs of 
larger solar projects.28 Growing policymaker emphasis on addressing air quality concerns is likewise 
cited as a reason for the higher urgency for domestic renewable buildouts in this period, including the 
start of the Air Pollution Prevention and Control Action Plan in 2013.29 In 2011, China established a 
national FIT for solar generators, leading to a surge of solar installations, while the establishment of a 
FIT for wind power in 2009 helped wind capacity triple from 25 GW in 2009 to 75 GW in 2012. 

This growing emphasis on domestic renewable consumption also helped push power sector reform to 
the top of the agenda in the 2010s. In terms of power sector reform, the major change of the 2010s was 
the rhetorical shift towards market liberalization in the power sector, with the first signs of this transition 
coming with the communique of the Third Plenary Session of the Chinese Communist Party (CPC) 
Central Committee in 2013.30 The CPC communique’s call for a more “decisive role” for markets was 
followed in 2014 by Xi Jinping’s “energy revolution” speech, which similarly called for electricity market 

reform and promotion of renewables.31 In foreign engagements, more signals came after 2008: China’s 

commitments at the 2009 Copenhagen Climate Conference to cut energy intensity of GDP, the 
launching of the “ecological civilization” concept at the 2013 Third Plenary session, and the 2014 US–
China joint statement on climate action. 32  This combination of high-level statements ultimately 
translated into the 2015 adoption of “Opinions on Further Deepening the Reform of the Electric Power 
System” (Document No. 9), which called for a system-wide prioritization of market reforms in the power 
sector, including a re-evaluation of the traditional administratively-determined electricity pricing 

system.33 At the time of Document No. 9, however, promoting renewables was only one part of the 

upside of market reform in the power sector, with renewable energy mentioned only in passing. These 
statements were paired with rhetoric on renewables as the foundation of the energy system, with the 
National Energy Administration (NEA) stating in 2017 that “the future of coal power is to provide 
dispatching auxiliary service for the renewable energy industry and to make space for renewable energy 
generation”. 34  However, despite optimism that followed the publication of Document No. 9, 
implementation has been much more difficult. Spot markets remain in pilot trading in many areas, and 
are confined to a small share of the market, with most bilateral trading taking place on a monthly or 
annual basis that closely resembles the prior system of planned operating hours contracts between the 
grid company and generators. 

These two periods of policy bear particular relevance to this appraisal for two reasons. First, the 
overarching goal of the early 2000s policies discussed here was to support new industrial sectors for 
export. They were not specifically designed to accelerate renewable deployment in China or to achieve 
domestic emissions reductions, which were not yet a major domestic policy priority. And despite the 
evolution of Chinese policy goals in the 2010s to place more value on domestic renewable consumption, 
the legacy of the initial 2000s policy playbook for renewable energy manufacturing can still be felt today. 
How this playbook is changing post-Shuangtan—particularly in terms of local government support—will 
offer important insight into how Chinese policymakers view Shuangtan-related industries as a future 
growth driver. Secondly, while important rhetorical steps on power sector reform (like Xi’s “energy 
revolutions” speech) were taken in the 2010s, concrete policy steps afterwards were few and far 
between. This suggests that, at least in the 2010s, power sector reform was not among the most 
pressing domestic areas of policy reform. And even then, power sector reform may not have been 
specifically oriented towards increasing renewable consumption (or decreasing emissions). As such, 
seeing how post-Shuangtan power sector reforms have accelerated and incorporated more focus on 
renewable deployment will shed light on how Shuangtan has helped power sector reform achieve a 
more prominent place among Chinese policy priorities. 

 

 
28 Sufang Zhang and Yongxiu He (2013). 
29 Xi Lu et al. (2020). 
30 Hove (2023a). 
31 People’s Daily (2014). 
32 Xiaoli Zhao et al. (2016). 
33 State Council (2015). 
34 Yang et al. (2022). 
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1.2 2021 and 2022 Energy security episodes 

Other than Shuangtan, the most important new pressure point for Chinese energy/climate policy since 
2020 has come via power shortages in 2021 and 2022. Power shortages in 2021 were caused primarily 
by a mismatch between physical coal prices and the price of coal-fired electricity. Coal prices rose in 
2021 as coal mining was disrupted (for different reasons) in Inner Mongolia, Shanxi, Shaanxi, and 
Henan.35 But despite rising prices for physical coal, pre-set electricity tariffs did not change due to the 
administratively set nature of the Chinese power system. These constraints made it unprofitable for 
coal-fired power plants to buy and burn coal; by September, over 200 GW of coal-fired capacity was 
not running, equal to 20 per cent of China’s total coal capacity.36 The government issued its response 
to the 2021 shortages through a State Council meeting presided over by Premier Li Keqiang, with 
instructions to expand short-term coal capacity, improve coal transportation, and offer financial relief to 
coal generators. It was also Li who had stated in 2019 (pre-Shuangtan) that China should expand coal 
supplies and transportation infrastructure for energy security reasons.37 But Li’s 2021 message on this 
theme contained important elements of green rhetoric: it stressed the need to accelerate the renewable 
buildout, to search for new grid flexibility measures, to control high-emissions projects, and to reform 
electricity pricing.38  These concerns in summer/autumn 2021 came just before the release of the 
NDRC’s Notice No. 1439 on market-oriented reform for coal generators, a major policy discussed in 
detail in the following section. 

In 2022, energy security concerns returned. In March 2022, Xi debuted for the first time the phrase of 
“establishing the new before destroying the old” in reference to China’s construction of a new energy 
system and its phase down of coal, a phrase that would recur to justify energy security concerns (and 

coal buildouts) in 2022 and 2023.39 The 2022 power shortages were driven primarily by summer 

droughts reducing hydropower output, particularly in Sichuan and Yunnan.40 These shortages coincided 
with record heatwaves, again creating major supply–demand imbalances and forcing power shortages. 
As noted by Yuan Jiahai, inflexibility in interprovincial electricity trading was a key driver of 2022 
shortages, with Sichuan being unable either to reduce its pre-set electricity export agreements to other 
provinces, or to import electricity to make up for local electricity shortfalls.41 The most challenging 
element of the 2022 shortages was their timing. They materialized just as grid planners were recovering 
from the 2021 shortages, forcing policymakers to double down on all possible mechanisms to promote 
short-term energy security. They also occurred in the aftermath of the Russian invasion of Ukraine and 
extreme volatility in international commodity markets, raising system-wide concerns about energy 
security in addition to the previous year’s challenges. 

In China, the primary short-term energy security response remains coal (the “old”). China approved 
over 100 GW of new coal-fired power plants in 2022 alone, the highest figure for Chinese coal approvals 
since 2015. By mid-2023, total post-2022 permitting for Chinese coal projects surpassed 150 GW, with 
2022/2023 figures on actual construction starts/restarts at their highest levels since 2018/2019. This 
instinct prompted many commentators to assert that China’s potential relapse into coal would entrench 
the interest of coal generators, increase stranded asset risks, and slow China’s path towards Shuangtan 
goals.42 Government rhetoric in 2022 on the importance of maintaining energy stability seemed to 
suggest as much, potentially making Shuangtan realization a more challenging task. A more explicit 
consideration of these coal-related changes is considered in section 2 and in the conclusion. 
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39 Xinhua News Agency (2022). 
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Figure 1: Progress of new coal power projects and retirements in China 

 
Source: Champenois et al (2023) 

2. Power sector policy 

China’s power sector system has long been characterized by centralized generation. Particularly before 

the 2010s, most provincial electricity systems were built around baseload coal-fired power plants (or 

baseload hydropower in a few exceptions). As part of this system, power prices were determined 

administratively. This centralized, price-sticky environment is not conducive to climate goals: grid 

planners must prioritize providing baseload generation to meet peak demand moments, with a 

centralized system (limited distributed generation and/or grid flexibility) inevitably relying on coal to 

provide that buffer. But post-Shuangtan, policy steps have been taken that lay the groundwork for 

changing the basis of this system. While the initial seeds of power sector reform emerged in the 2010s, 

Shuangtan has helped push that reform ahead on multiple verticals. The following subsections on 

distributed generation, power market liberalization, renewable portfolio standards, and green energy 

certificates represent four of these steps. 

2.1 Distributed generation and grid flexibility 

Movements towards more distributed renewable generation and a more flexible electricity grid are one 

of the most important changes to the Chinese power sector policy post-Shuangtan. In particular, since 

Shuangtan, distributed solar generation has come to eclipse even the importance of centralized utility-

scale solar, long the main driver of Chinese renewable deployment projections. According to the 

International Energy Agency (IEA)’s 2021 pathway for China to reach net-zero, by 2060 China will need 

over 4,000 GW of solar capacity.43 Of that, the IEA outlines 2,200 GW of distributed solar installed on 

buildings. Expanding distributed solar generation is especially important because a majority of China’s 

solar installments pre-Shuangtan have been located in sparsely populated Western and Northern 

provinces, which then rely on complex transmission mechanisms to reach Eastern coastal demand 

centres. Deploying more solar in areas of higher electricity demand—the Eastern coastal provinces—

will require distributed generation that follows different models than utility-scale solar. 
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Due to their high endowments in buildings and industrial sites, these coastal provinces were already 

well suited to accommodating more distributed solar generation pre-Shuangtan. According to one 2021 

study, Guangdong, Shandong, and Jiangsu have the highest potential for distributed solar generation 

in all of China.44 The same study found that distributed solar capacity could reach 380 GW by 2030, 

contributing to over 30 per cent of the Chinese government’s goal of 1,200 GW of total wind and solar 

capacity installed by 2030. Pre-Shuangtan, Jiangsu province was already exploring ways to promote 

distributed solar installations and to pursue power market reforms that benefited distributed 

generation.45 At the time, this approach was in sharp contrast to the more traditional centralized-solar 

orientation of inland provinces like Inner Mongolia. But since Shuangtan, Jiangsu and other coastal 

provinces have been able to pursue much more aggressive policies promoting distributed generation. 

The most tangible policy driver of distributed solar generation growth post-Shuangtan has been the 

adoption of the whole-county solar programme in June 2021. Less than a year after the announcement 

of Shuangtan, the NEA published a notice for provinces to determine which county-level zones could 

be considered for a new policy to promote distributed solar generation.46 Counties that could install 

distributed solar on at least 50 per cent of government buildings, 40 per cent of non-government public 

buildings, 30 per cent of commercial and industrial (C+I) buildings, and 20 per cent of residential 

buildings would qualify to have a single developer provide and install all of the panels.47 The policy 

certainty provided by the whole-county solar programme helped lower purchase prices for residential 

and C+I buyers, and raised incentives for local officials to assure residential and C+I owners of how 

they can sell excess generation to the grid. Rising energy prices (or the threat of future rises, as 

discussed in the following section) likewise have pushed further interest in installations. 

Since its launch in 2021, the programme has been a resounding success, with more applications 

arriving than central officials expected. In 2022, China installed over 60 GW of distributed solar 

generation, almost 20 GW more than utility-scale solar installations.48 China’s 2022 installations of 51 

GW rooftop solar were almost 20 GW more than all US installed renewable capacity in 2022. This was 

the first year that distributed solar installations outpaced utility-scale solar installations in China: utility-

level installations had been almost three times as large as distributed installations as recently as 2019. 

Distributed solar generation, particularly at the household level, requires more complex residential and 

utility policy arrangements than centralized solar. The whole-county solar programme has helped push 

provinces and counties to overcome those challenges, with Shuangtan likely helping provide an 

additional high-level push for counties to sign up for the whole-county scheme. The distributed solar 

programme has also attracted the attention of many of China’s largest state-owned enterprises, 

including many not traditionally involved with renewable energy production. While this has led some 

commentators to criticize the fairness of contracts awarded by local governments as part of the whole-

county solar programme, it signifies a growing interest from important stakeholders in the Chinese 

system to capitalize on Shuangtan-related opportunities.49 

 

 

 

 

 

 

 

 

 

 
44 Yu Wang et al. (2021). 
45 Yang et al. (2022). 
46 NEA (2021). 
47 Shaw (2021). 
48 Bloomberg (2023b). 
49 China Energy Network (2022). 



 

9 

 The contents of this paper are the author’s sole responsibility. They do not necessarily represent the views  
of the Oxford Institute for Energy Studies or any of its Members. 

 

Figure 2: Distributed versus utility-scale solar installations in China, 2011–2022 

 
Source: Bloomberg (2023b) 

The importance of the whole-county solar programme can also be seen by the provinces that have 

been most eager to participate in it, especially coastal provinces. Jiangsu and Shandong, for example, 

were among the provinces with the most initial applications to the whole-county solar pilot in 2021.50 

Less than a year after the initial NEA announcement of the whole-county scheme, Shandong officials 

declared that Shandong had 70 counties eligible for this distinction, with a potential distributed solar 

capacity of up to 30 GW. 51  Jiangsu had 59 counties apply in 2021, with Jiangsu government 

communications making reference to how the programme was accelerating Jiangsu’s existing 

movement towards distributed generation: Jiangsu’s distributed solar capacity increased more than 500 

per cent between 2015 and 2020. In Jiangsu’s 14th FYP for Renewable Energy, released in June 2022, 

the whole-county scheme features prominently as a vehicle for promoting the uptake of distributed solar, 

which should reach 15 GW by 2025.52 

Jiangsu’s framing of the whole-county solar programme states that distributed solar (rather than 

centralized solar) is better suited to Jiangsu’s “local conditions”. This explicit framing by Jiangsu and 

similar demand-intensive Eastern provinces is important in sending long-term signals for distributed 

solar generation. It also suggests that provincial planners have interpreted the impetus of Shuangtan 

as justification to push the decarbonization steps best suited to their provinces, even when the 

beginnings of those policies pre-date Shuangtan (as is the case for distributed generation in Jiangsu). 

Further, as prosperous provinces like Jiangsu and Shandong emphasize distributed solar more publicly 

and gain experience with successful integration of distributed generation to local grids, other provinces 

(even non-Eastern provinces) are likely to increase their distributed energy buildouts. These distributed 

renewable sources will provide important grid flexibility and renewable capacity for future 

decarbonization instruments. 

Post-Shuangtan government support for distributed generation can also be seen in government and 

media coverage of how the whole-county solar programme is addressing rural poverty alleviation. While 

the legacy of using solar for rural development traces to the 1990s in China, in the NDRC’s January 

2022 guidance on accelerating China’s low-carbon transition, an entire section is devoted to promoting 

rural solar buildouts.53 Within this emphasis, grid companies should “give priority to purchasing their 

(rooftop distributed) generation”, financial institutions should prioritize these projects, and rural 

collectives should together invest in renewable installations. Ruicheng county in Shanxi province is one 

example of a local community which has already received substantial media attention in China for the 

economic benefits that distributed generation has brought. 54  In the future, rural residential PV 
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51 Shandong Province Energy Administration (2022). 
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deployments could even become useful in enabling greater uptake of heat pumps for winter heating, 

helping to address air quality issues associated with coal burning for winter heat in rural areas.55 Linking 

distributed solar with the politically unassailable priority of rural poverty alleviation (and potentially local 

air quality) is also an important breakthrough for distributed solar, which will provide a long-term political 

driver for distributed solar buildouts. 

In addition to the whole-county solar programme, distributed generation has also been pushed forward 

since 2020 by projects to support direct current (DC) buildings and districts. These DC buildings and 

districts mean that more distributed solar production is stored and consumed in local microgrids, without 

many of the complications associated with reconciling distributed generation with the broader electricity 

grid. As of 2022, there were already over 60 low voltage direct current (LVDC) demonstration projects 

in China.56 Just like whole-county solar, the momentum behind this development is coming primarily 

from the Eastern demand-centre provinces. Guangdong has the most supportive policy environment 

and overall number of projects, while Jiangsu and Zhejiang are also in the top five. At the national level, 

DC projects and solar+storage are called out explicitly in the NDRC’s October 2021 guidance on how 

to reach peak emissions by 2030, with over half of new public buildings and factories mandated to have 

distributed solar installations by 2025.57 Even before this guidance was issued, a majority of DC projects 

in China were in C+I areas due to the higher electricity prices faced by C+I consumers. By installing 

more DC systems, C+I consumers can insulate themselves from future rises in transmission and 

distribution tariffs, which are likely inevitable as grid planners accommodate a higher penetration of 

renewables.58 

This development is important in accelerating China’s path towards Shuangtan in multiple key ways. 

Firstly, central emphasis on distributed generation rather than utility-scale generation post-Shuangtan 

gives Eastern provinces a new high-growth approach to expanding their renewable buildouts. As shown 

above, provinces like Jiangsu had already begun moving in this direction before Shuangtan. But the 

overall movement towards distributed generation by provinces like Zhejiang, Shandong, and even 

Southern demand centres like Guangdong is now unmistakable, suggesting that Shuangtan-related 

goals have, at the very least, emboldened them to accelerate distributed generation planning. Because 

the local conditions of these provinces are better suited to distributed generation than utility-scale 

generation, successful programmes for distributed generation will enable these provinces to use local 

renewables to meet a larger share of peak demand moments. These local renewables are free from 

the risks and costs associated with electricity imported from other provinces. The expansion of 

distributed energy systems with C+I consumers will also likely improve long-term grid flexibility and 

storage uptake (although rapid distributed installations can also pose their own challenges to short-term 

grid management). These factors will likely combine to help coastal provinces be more confident about 

meeting peak demand moments without the full extent of new coal buildouts on the scale first indicated 

in 2022/2023. 

Secondly, steps by provinces like Jiangsu and Zhejiang to prioritize local distributed generation will put 

more pressure on renewable generators and electricity distributors in Western and Northern provinces 

to accelerate their efforts at dispatching renewable power to Eastern demand centres. Progress on 

interprovincial power trading and renewable energy transmission has been difficult since 2014, devoid 

of a Shuangtan-like policy push. As Eastern demand centres move forward with plans to satisfy larger 

shares of their energy demand with local distributed generation and grid flexibility, Western and 

Northern provinces will need to work harder to ensure end-markets for their renewable energy 

generators. Post-Shuangtan guidance on constructing a unified national power market and reducing 

barriers to interprovincial transmission will likewise push more urgency from Western and Northern 

provinces. 
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Lastly, the policy support for distributed generation since Shuangtan is important in communicating that 

the traditional power system model based on centralized coal power is no longer the only path for 

ensuring energy security. This goes alongside stronger policymaker emphasis post-Shuangtan on the 

importance of building a “modern energy system”, with distributed generation highlighted in the NDRC 

plan on building a modern energy system. Even if that system still relies on coal (the “old”) today, it will 

eventually rely on renewables (“the new”) when they are ready. Energy security and grid stability 

concerns have become urgent short-term priorities since 2021/2022, but distributed generation and grid 

flexibility form an important component of how the Chinese power sector may meet future peak demand 

without growth in coal consumption. In the future, the policy groundwork laid in 2021/2022 for distributed 

generation may be seen as a key turning point in making that possible. 

2.2  Power market liberalization 

Whether or not to move towards a more market-based power system has been another of the 

longstanding dilemmas in Chinese energy/climate policy. As mentioned earlier, the contemporary 

political agenda of grid liberalization can be traced back to Xi’s “energy revolution” speech in 2014, with 

the earliest steps in power market reform dating all the way to 2002. But despite the signal sent by Xi’s 

energy revolution speech, from 2014 until Shuangtan, sweeping progress on electricity market reform 

was few and far between. This is consistent with the hardware/software argument of Meidan, Hove, and 

Andrews-Speed, with software changes to power sector policy among the most complicated in China’s 

energy/climate system. It is only since 2020 (Shuangtan, and also energy security fears) that power 

market liberalization has seen renewed vigour in policy implementation, particularly through central-

level guidance on market reform and restructuring. 

The two most important steps in power market liberalization since Shuangtan are the NDRC’s notices 

1439 and 118, which serve to adjust China’s electricity pricing system and create a unified national 

electricity market. The NDRC released its “Notice on market-oriented reform of on-grid electricity prices 

for coal-fired power generation” (Notice No. 1439) in October 2021, a year after Shuangtan and 

immediately after power shortages that autumn. The major changes mandated by this notice were to 

force all coal generators to sell into wholesale electricity markets, to allow for a wider range of price 

fluctuations outside the pre-set coal tariff, and to force C+I customers to buy from wholesale markets 

instead of from coal generators at pre-set power prices.59 As some commentators noted, this document 

effectively meant the end of the system of guaranteed offtake hours for coal producers, long the basis 

of financial security for coal plants in China. 60  The importance of this policy shift should not be 

understated. Guaranteed offtake hours are both the primary policy privilege enjoyed by coal generators 

in China, and the principal mechanism for keeping unprofitable coal generators online (especially 

ageing and inefficient plants). Indeed, the October announcement of Notice 1439 followed a pledge by 

Xi in April 2021 that China would begin “phasing down” coal consumption in the 15th FYP (from 2026), 

while “strictly controlling” coal consumption before then.61 

Together, these statements helped lend crucial early credibility to Chinese claims of moving to a new 

energy system in the wake of Shuangtan. Removing the system of guaranteed offtake for coal 

producers was always going to be one of the most challenging early policy steps for Shuangtan; the 

twin 2021 developments of Xi’s 15th FYP pledge and Notice 1439 indicate a strong link to Shuangtan 

guidance. Notice 1439 also bears relevance to the string of expanded coal permitting in 2021 and 2022. 

It suggests that even if all permitted coal plants are built, they will run as support for renewables, not as 

baseload power. Coal capacity may increase without coal consumption or coal emissions necessarily 

increasing, with Chinese coal major Shenhua stating in 2023 that newly built plants may be able to run 

at as little as 20 per cent capacity factor, far below historical expectations for coal plants in China.62 
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Further, by increasing the range of price fluctuation beyond the administratively set coal tariff (up to 20 

per cent higher or lower than the initial tariff), Notice 1439 will push more electricity purchasers towards 

renewable generators rather than coal generators. This is because the upper band of the price range 

is built primarily to accommodate higher coal input prices, while the lower band will more serve 

renewable generators. This policy change was a concession to coal generators, as high coal input 

prices had made it unprofitable for coal generators to run during the energy security episodes of 

2021/2022. But for electricity purchasers, it will continue to formalize the long-term price attractiveness 

of renewables: as domestic renewable manufacturing capacity expands and deployments continue at 

pace, renewable prices will fall further below the pre-set tariffs. Notice 1439’s mandate for C+I 

consumers to purchase their own power will likewise accelerate this green purchasing process, while 

C+I consumers also pursue their own on-site distributed generation and storage installments. 

The second major post-Shuangtan breakthrough in power market liberalization is the NDRC’s “Guiding 

opinions on accelerating the construction of a national unified electricity market system” (Document 

118). Document 118’s primary pre-Shuangtan predecessor was the NDRC’s 2017 guidance on 

electricity spot markets, which selected eight regions for early efforts in spot markets.63 Document 118 

follows up on one of the major priorities of the 14th FYP for energy, which frames liberalized power 

markets as a key part of building a modern energy system.64 Released in January 2022, Document 118 

sets out a goal for a preliminary national electricity market to be constructed by 2025. By 2030, a 

national electricity market should be “basically completed”.65 Just like Notice 1439, its issuance was 

likely accelerated by the energy shortages of 2021 and 2022, with one of the long-term goals of a 

national spot market being to reduce the risks of peak demand moments. Alongside Notice 1439, 

Document 118 will push forward power market liberalization in China in a number of key ways. 

Firstly, Document 118 makes specific mention of integrating regional/provincial electricity markets into 

the broader national system. This statement will add pressure for provincial officials to take market-

oriented power market reform more seriously. Provincial hesitation was one of the primary reasons for 

relatively slow progress on power market liberalization since its first announcement in 2014, helping 

explain the need for renewed top-down emphasis (and suggesting a more direct causal link with 

Shuangtan). Provincial pilots for spot electricity markets have been underway since 2018, with limited 

success. By April 2023, provinces responsible for over 80 per cent of China’s total electricity 

consumption had at least begun spot market trials, but the permitted amounts of spot trading remained 

small.66 And in September 2023, the NDRC published its first basic rules for how spot markets should 

be organized to play a productive role in a future unified power market.67 Establishing firm deadlines 

for when provincial pilots should be compatible with a national system will reduce the risk of laggard 

provinces slow-rolling Shuangtan implementation, and will build the institutional policy support for 

expanding the role of spot trading in the future. Even if spot markets today remain at low volumes, the 

necessity of ensuring compatibility with other provinces in a national market will help planners view spot 

market reform seriously. It will also make provincial grid planners more confident that in moments of 

peak electricity demand, they can rely on higher prices to drive demand down and have existing 

generators increase production, therefore requiring less new coal capacity. This approach was 

implemented successfully by Guangdong (an early adopter of pilot spot markets) during summer 2022 

grid crunches, when it removed the its pre-set spot market price caps, resulting in prices rising to over 

30 per cent beyond the initial spot market range. This helped push more generators to produce at high 

volumes and discouraged marginal spot buyers. Reactions like Guangdong’s reconcile the high-level 

decarbonization imperative provided by Shuangtan with the short-term focus on energy security, 

suggesting that Shuangtan is helping these provinces find a “green lining” in their response to energy 

security challenges (although Guangdong’s coal permitting since 2022 has been the largest in China). 
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Figure 3: Status of China’s provincial pilot spot markets, 2023 

 
Note: This map is for illustrative purposes and does not represent the expression of any opinion concerning the 

legal status or sovereignty of any country or territory, the delimitation of frontiers or boundaries or the names of 

any territory, city or region. 

Source: IEA (2023) 

Secondly, Document 118 makes specific mention of lowering barriers to interprovincial electricity 

trading. As discussed earlier, one of the primary challenges for Shuangtan is matching China’s 

endowment for renewable generation (primarily in the West) with its demand centres (primarily in the 

East). Distributed generation can help reduce that imbalance, but not solve it entirely. Improving 

interprovincial trading, particularly for low-cost renewable generation in Western and Northern 

provinces, will be an equally important aspect of decarbonizing China’s power system. Reducing the 

barriers associated with transmission across provinces was identified by the IEA as one of the primary 

policy steps necessary for facilitating an efficient electricity market in China in its 2023 report on Chinese 

electricity spot markets. Making progress on interprovincial electricity trading is also key for facilitating 

more efficient renewable energy consumption and reducing renewable energy curtailment. While 

provincial officials will still be hesitant about over-reliance on imported electricity between provinces and 

will want to protect local electricity generators, Document 118 places interprovincial trading in an 

important position of policy focus. 

Taken together, these post-Shuangtan guidances from the central government will add more market-

oriented elements into the power system. While implementation will still be determined on a local level, 

central government emphasis on this theme in 2021 and 2022 is an important follow-up to the first round 

of emphasis in 2014 and 2015. It is difficult to adjudicate between the relative influence that Shuangtan 

and energy security episodes may have had on both documents. Interestingly, these reforms appear 

more “market-friendly” than most other areas of Chinese policymaker scrutiny in recent years. Even as 

high-level guidance on other policy areas becomes more market-sceptical, in the power sector, market-
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based reform appears to have the political blessing of being part of “reform”. The NDRC’s guidance on 

a new energy system explicitly calls on “deepening the reform of the electric power system and 

accelerating the establishment and improvement of an electric power market system in which the mid 

and long-term market, spot market, and auxiliary service market are organically connected”.68 At least 

for the power market, “deepening reform” means more market-friendly changes in an era otherwise 

characterized by market-scepticism in Chinese policy directions. 

2.3  Renewable deployment—Renewable portfolio standards 

For binding policy drivers of renewable capacity consumption since 2020, the most important change 

has been the intensification of provincial-level renewable portfolio standards (RPS). China first 

announced efforts to establish an RPS system in 2019, with these plans taking on substantially more 

fervour post-Shuangtan.69 In May 2020, the NDRC first issued expected guidelines of provincial RPS 

ranges for that calendar year, separated by renewable generation including and excluding hydropower. 

From 2021, the NDRC has announced RPS targets for each province before the next calendar year, 

alongside a finalized announcement of the current year’s RPS table. Importantly, the RPS is a measure 

of renewable consumption rather than renewable deployment or renewable generation. This means 

provinces should not build projects that will be difficult to integrate to the grid, or that will be far from 

demand centres, but should instead prioritize policies to guarantee effective consumption of renewable 

buildouts. 

While the first set of full RPS responsibilities was announced in 2020, 2021’s RPS guidance conveyed 

stronger post-Shuangtan urgency in multiple ways. Perhaps the two most symbolic differences were 

the reference to “carbon peaking and neutrality” in the preamble of the text, and the announcement of 

current-year targets as “binding indicators”, while the RPS target for the following year is an “expected 

indicator”.70 In 2022, RPS guidance from the NDRC placed new emphasis on transmission, stressing 

the need to “strictly implement the requirements for […] power transmission from West to East and 

interprovincial and trans-regional transmission channels”.71 The proportion of power transmitted in this 

way should rise every year—a rule likewise articulated in 2023 RPS guidance. Pairing RPS targets with 

transmission requirements is an important step towards more effective nationwide transmission (even 

if the primary motivation for such guidance is simply to increase utilization of existing infrastructure). It 

is also a departure from the 2010s, when local policymakers were more rewarded by the economic 

benefits of renewable buildouts than by the environmental benefits of renewable consumption. In 2023, 

RPS guidance added an additional key element by identifying green energy certificates (GECs) as the 

“main accounting method” for RPS evaluation.72 The development of GECs is discussed in detail in the 

following subsection, and is another policy initiative that has received a strong post-Shuangtan push. 

The steady intensification of RPS rhetoric, paired with Shuangtan justifications and other post-

Shuangtan policy issues, suggests that RPS implementation has benefited from the overall post-

Shuangtan policy environment, even before the specific values of RPS increases are discussed. 

Actual RPS ratcheting from 2020 to 2024 indicates little hesitancy by central planners about the growing 

role for renewables in the Chinese power system. For the first year of binding RPS implementation in 

2021, for example, every province except Gansu and Xinjiang achieved its minimum stated RPS 

obligations. Afterwards, the NEA specifically called out this underperformance by Gansu and Xinjiang 

in its April 2022 discussion of the 2021 results.73 And despite their underperformance in 2021, both 

Gansu’s and Xinjiang’s targets rose the following year. For Gansu, the target of overall renewable 

consumption rose from 49.5 per cent in 2021 (unachieved at 46.9 per cent) to 50 per cent in 2022, and 

51.1 per cent in 2023. Xinjiang’s target rose from 22 per cent in 2021 to 22.8 per cent in 2022, and 24.9 

per cent in 2023 (although as of 2024 it no longer has a pre-set RPS guidance). These cases show that 
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the RPS has already established itself as a key mechanism for ensuring there are no provinces slow-

rolling China’s energy transition. Particularly in RPS targets for 2023 and 2024, there is little room for 

special exceptions for any provinces not to meet uniform expectations for RPS increases. This indicates 

that on RPS policy, provinces may be less inclined to push back against central rulemaking than they 

have been on historical issues over power market or transmission reform. 

Further, despite 2021/2022 energy security anxieties, targets set for 2022/2023 remained on forward-

looking paths. The average growth in non-hydro RPS targets for provinces in 2023 was 1.33 per cent, 

in line with the growth from 2021 minimum RPS guidance to 2022 targets (Table 1). Even for RPS that 

include hydro (which should theoretically decline in 2022/2023 due to hydropower shortages in 

2021/2022), RPS targets still increased by an average of 0.86 per cent from 2022 to 2023. For the 

hydro-dependent provinces which saw their hydro-inclusive RPS drop in 2022 (Sichuan and Yunnan), 

non-hydro RPS targets continued to intensify in line with all other provinces. While RPS targets may be 

informed primarily by existing installation capacities (or projections) by provinces, consistency in RPS 

ratcheting is an important signal to provinces on long-term central government commitment to 

renewable consumption targets. It is also relevant in the context of energy security rhetoric in 2022, that 

even if the “old” must provide short-term relief to the energy system, the “new” should still continue to 

be constructed at pace. 

For 2024 RPS targets announced in August 2023, non-hydro RPS targets are even stronger: 25 of the 

28 other provinces covered saw their non-hydro RPS target rise by 1.7 per cent, a step up from 2023’s 

1.33 per cent average growth in non-hydro RPS targets. These 2024 targets could suggest that some 

parts of energy security anxieties may be easing. They may also reflect that national planners see 

market conditions as ripe for further ambition on renewable consumption: either as the central 

government responding to signs of increased appetite by the provinces independently, or as the central 

government seeing fewer reasons for any provincial slowing of ambition. This ascending rate also 

indicates that, going forward, RPS standards will be important safeguards for preserving renewable 

energy consumption growth, regardless of external pressures. 
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Table 1: Growth in provincial targets for non-hydro renewable portfolio standards  

Province Goal (%) Target increase (%) 

2022 2023 2024 2022–2023 2023–2024 

 
Source:NDRC74 

2.4 Renewable deployment—Green energy certificates 

The development of GECs is the final power-market policy platform analyzed here to make notable 

positive strides since 2020. GECs are sold (or distributed) to power consumers to verify a unit of 

renewable energy consumption. Similar to the RPS, the work behind GECs began before Shuangtan 

in 2017, but GECs have only started to approach policy maturity post-Shuangtan.75 In its earliest 

iteration, the GEC programme was framed as a way to reduce the fiscal burden of renewable energy 

incentive policies like FITs. Renewable generators, including subsidized renewable energy generators, 

could sell GECs in lieu of receiving subsidies like FITs. Theoretically, this would reduce the subsidy 

deficit faced by the Ministry of Finance in compensating power generators for green FITs, which by 

2017 was already over 100 billion yuan. 76  The first version of the GEC, however, faced major 

challenges. Market participants did not want to pay prices equal to FITs, therefore reducing the 
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incentives for power generators to offer GECs. And GECs were hard to track, raising the risks of double-

counting. 

Since 2020, however, the role of GECs has become more defined. Firstly, in 2021 the NDRC stated 

that GECs should serve as the primary registry for companies to verify independent green power 

purchases, and ultimately for provinces to verify use of GECs in calculating their RPS performance, 

confirmed by NDRC RPS guidance in August 2023.77 In November 2022, Beijing officials published 

rules for 2023 GEC transactions. These included centralizing GEC transaction information under one 

database, and binding GEC recipients with direct purchases of power.78 These steps reflected the need 

for the central government to lend higher institutional credibility to GECs. They also began to address 

many of the earlier issues with GECs over data quality and environmental integrity. Particularly for 

export-oriented industries, data integrity in GEC considerations is a key commercial priority, pushed 

forward since 2020 by external policies like the European Union (EU)’s Carbon Border Adjustment 

Mechanism. 

The most decisive step towards full GEC legitimation arrived in 2023. In a set of new rules, the NDRC 

clarified the types of generation that can be counted by GECs, defined the purpose of GECs for RPS 

and other renewable accounting, and limited the tradability of GECs.79 These changes responded to 

frequent criticisms of earlier versions of GECs, particularly around double-counting, additionality 

concerns, and low trading volumes.80 The scope of projects eligible to claim GECs also expanded 

significantly: earlier iterations allowed only utility-scale solar and onshore wind, but new GEC rules allow 

for all types of solar and wind—including distributed generation—as well as geothermal, hydro, and 

biomass generation.81 Just as RPS standards will require provinces to reference GECs as evidence of 

their renewable consumption, inclusion of distributed generation in GEC rules will provide a push to 

distributed renewable deployment: another marriage of post-Shuangtan policy priorities. 

Improving GEC robustness is also important in improving the viability of green power purchase 

agreements (GPPAs), which have emerged as an area of interest for C+I electricity consumers after 

energy security fears in 2021/2022. Post-Shuangtan, in order to reduce their emissions footprint, large 

C+I producers can now pursue a combination of GPPAs, GECs, and/or on-site distributed generation. 

C+I producers will also benefit from lower provincial grid emissions-intensity metrics as provinces meet 

RPS targets. All of these factors are intimately linked to post-Shuangtan breakthroughs in the power 

sector. Even with these developments having pre-Shuangtan antecedents, their post-Shuangtan 

intensification has been palpable, and they will continue to benefit from the policy momentum created 

by different components of power sector reform. 

2.5  Assessing coal capacity expansions 

The previous four subsections detail important strides made towards power sector decarbonization 

since Shuangtan. It is still important, however, to compare these developments with the massive 

expansion of new coal plants permitted since 2020. The largest permitting spree began in 2022, in 

response to the compounding energy security fears of 2021: since early 2022, over 150 GW of coal 

projects have been permitted (more than current coal capacity in the UK and EU combined).82 These 

decisions are undoubtedly a response to the energy security issues of 2021 and 2022, and represent 

serious threats to China’s near-term path to Shuangtan targets, particularly peak CO2 emissions by 

2030 and a phase down in coal consumption from 2026. 

A number of factors, however, indicate a less dire prognosis for this buildout than some have 

speculated. Firstly, the provinces with the largest coal buildouts are the Eastern demand centres: 
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Guangdong, Jiangsu, and Shandong are three of the four top permitting provinces. As outlined earlier, 

these provinces are also among the most active in pushing forward ambition on distributed power 

generation, grid flexibility, and liberalized power markets. In responding aggressively to short-term 

energy security rhetoric, these provinces are currently pursuing an “all of the above” approach to 

avoiding future power crunches. But as these provinces improve demand management and grid 

flexibility policies, fewer of the initially permitted backup coal generators will be necessary. Some 

analysts have speculated that some of the “rush” to grab permits in the post-2021 period is precisely 

because coal companies expect stricter permitting guidelines to come into effect when the energy 

security imperative weakens.83 

Figure 4: China’s permitted coal plants by province, 2022 

 
Note: This map is for illustrative purposes and does not represent the expression of any opinion concerning the 

legal status or sovereignty of any country or territory, the delimitation of frontiers or boundaries or the names of 

any territory, city or region. 

Source: CREA84 

On the part of coal generators themselves, it will also become increasingly difficult to proceed with 
projects in liberalized power markets without guaranteed power offtake agreements (made impossible 
by the reforms of Notice 1439). The threat of extremely low utilization rates may discourage final 
completion of some of the coal plants that received initial permitting in the past two years. In addition, 
these coastal provinces are among those with the biggest renewable energy manufacturing industries, 
which is also likely to continue pushing them towards ambitious renewable deployment metrics. These 
local factors will all likely combine to limit the total climate effect of recent coal permitting. While this 
may result in coal capacity continuing to rise after 2026, it does not guarantee that coal consumption 
(and emissions) will. 

Secondly, long-term policy reactions to energy security fears have not called Shuangtan goals into 
question. NDRC guidance has been to push for liberalized power markets and provincial 
interconnections, even if short-term increases to coal mining are also deemed necessary. There has 
been no official deviation from rhetoric around the importance of building a new energy system that has 
renewables at its core, rather than coal. Rhetoric of coal as the “ballast stone” of the Chinese energy 
system may gain purchase in moments of energy security anxiety, but government documents still 
promise that coal will transition to a supporting role. In the long term, looking back at the initial post-
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Shuangtan period of 2020–2022 may be remembered as important precisely because Shuangtan 
ambition was deepened across many policy verticals, despite energy security fears. While the 
expansion in coal permitting is a relevant part of the post-Shuangtan policy reaction picture, it is not its 
definitive element. 

Nonetheless, it is impossible to deny that this flurry of permitting makes the long-term implementation 
of Shuangtan more complicated. It likely threatens the 2060 goal more than the 2030 goal, but it makes 
discussions of “accelerated peaking” appear less likely, and suggests that the idea of a “climb to the 
peak” of 2030 emissions may still be relevant in the minds of some Chinese policymakers and 
businesses. This predicament likely means that as China plots a path towards reducing coal 
consumption in the 15th FYP (2026–2030), it will need to come face-to-face with the financial challenges 
of very low utilization rates for coal generators. This situation could result in rules that place more of the 
financial burden of keeping coal plants afloat on renewable generators themselves, or other policy 
mechanisms (like capacity markets) to find new revenue streams for coal generators. All of those would 
add further economic costs to China’s power sector clean transition. 

This section presents four important components of power sector policy which have seen important 
progress since Shuangtan. The pace of post-Shuangtan policy steps is particularly notable in power 
market liberalization, indicating that power market reform has become a higher priority level for central 
and provincial officials post-Shuangtan than it was in the 2010s. This may be driven by a combination 
of Shuangtan, energy security fears, and longstanding policy plans. But Shuangtan’s role in promoting 
a more renewable focus (and “new power system” focus) in this agenda is notable. While 
implementation challenges—like provincial pushback to some transmission reform—will persist, central 
planners are now making a more concerted effort to overcome that resistance. Energy security fears 
complicate these challenges, but are less likely to derail the reforms than they may have been in the 
past. Even if both the “old” and the “new” have expanded post-Shuangtan, the policy steps outlined 
here help lay the groundwork for a swifter transition to the “new”. 

3 Renewable energy manufacturing policy 

An equally important element of the political sustainability of Shuangtan has to do with Chinese 

renewable energy manufacturers and their relationship with government—both local and central. These 

firms are the producers of the hardware of China’s energy transition, as well as a key future growth 

sector in the Chinese economy. As described in section 1 of this paper, a majority of outside observers 

focus on the period of the 2000s as the high-water mark for Chinese state support for green industries, 

especially solar and wind. How (and if) that treatment has changed post-Shuangtan is a key variable 

for Shuangtan implementation, which has so far received relatively limited outside attention. This 

section presents the post-Shuangtan policy environment for Chinese renewable energy manufacturers 

from three angles: the traditional support model from local governments, the pivot of Chinese renewable 

energy companies to serve both domestic and overseas markets, and a case study of the (now) 

booming Chinese offshore wind industry. These accounts paint a picture of policy continuity with earlier 

eras of local government support, combined with new commercial confidence from renewable energy 

manufacturers as they enjoy the unprecedented promise of both domestic and international demand. 

3.1 Local government support 

As seen in changes to China’s GEC rules and the expiry of FITs, China’s approach to subsidies for 

renewable energy consumption has shifted post-Shuangtan. However, just as price parity and RPS now 

guide renewable deployment rather than subsidy-driven programmes, many of the same principles 

behind early local government support to renewable energy manufacturers hold true today. In fact, 

despite (or perhaps because of) the breakneck growth of these firms and Chinese dominance in these 

sectors, they may receive even more local government support today than in the past. 

One reason why Chinese renewable manufacturers continue to enjoy local government support is that 
the most relevant players are now more commercially influential than they have ever been before. In 
the 2010s, the wind and solar industries in China underwent sharp periods of market consolidation. As 
a result, a smaller number of players command large market shares today: in solar, for example, China’s 
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top producers of LONGi, Trina, Jinko, JA, and Tongwei account for over 80 per cent of domestic solar 
wafer production and over 60 per cent of domestic module production.85 Due to this consolidation, most 
of the remaining renewable energy giants in China today are profitable. This is an important difference 
from the first boom era of Chinese renewable energy manufacturing, when policy support from local 
governments pushed so many new players into the market that competition became overly intense and 
many producers struggled to survive. Now, local governments have more confidence that their “local 
champion” green manufacturers are sustainable sources of local economic growth, reducing the 
downside risks to closer local government cooperation. 

This consolidation has also meant that there is a smaller number of local governments involved in the 
most important decisions for these renewable energy manufacturing giants. LONGi in Xi’an is a 
particularly apt case study in how local policy incentives continue to push large Chinese renewable 
manufacturers forward since 2020. LONGi is the world’s largest solar producer and has ambitious 
expansion plans for its manufacturing footprint. In 2020 alone, LONGi announced three major 
manufacturing investments in Shaanxi province.86 As part of this, LONGi contributed to the strategic 
priorities of the local government in Xi’an, in particular the Xi’an Aerospace Industrial Base, with which 
LONGi signed a 10 GW manufacturing deal in February 2020. For at least one of these projects, LONGi 
received traditional local policy incentives like direct investment, land concessions, and electricity 
connections. In January 2023, LONGi announced that it agreed to build a 100 GW solar wafer facility 
and 50 GW solar cell facility in the Xixian New District of Xi’an.87 The project will attract almost RMB 50 
billion in investment and create 15,000 jobs in the Xixian New District, one of the national new districts 
approved by the State Council in 2014 to drive industrial growth and urban development (and a key 
policy priority for the Xi’an government). 

Beyond the clear economic benefit brought by LONGi’s operations in Xi’an, the local government 
continues to push LONGi forward because new energy is one of its stated focus sectors for industrial 

prioritization.88 And LONGi itself is now exploring other subsets of new energy beyond its traditional 

core competency in solar: in August 2023, LONGi successfully delivered China’s largest pilot green 
hydrogen project, using a combination of LONGi solar and electrolyzers.89 As a result, Xi’an officials 
can claim that LONGi is contributing to green industrial priorities outside of just solar. Beyond Xi’an and 
LONGi, new energy manufacturing counts as “high quality development” for the industrial development 
metrics of local governments. This metric has become significantly more important in recent years as 
central government guidance prioritizes new development models. This means that, at the same time 
that highly polluting projects may attract scrutiny from the central government, local planners can be 
confident of receiving plaudits for green industrial buildouts. This arguably creates more attractive 
positions for green manufacturers vis-a-vis local governments today than at any other time before—
particularly well established green manufacturers. 

One example of a local government pursuing development along these lines since 2020 is Inner 
Mongolia. With a sparse population, ample energy access (albeit coal-dominated), and closer proximity 
to the upstream elements of green supply chains, Inner Mongolia has made green industrial 
development a core growth strategy since Shuangtan. In its 2022 provincial FYP for energy, Inner 
Mongolia begins by stating that it will follow Xi’s guidance on development and “unswervingly follow the 
new path of high-quality development oriented by ecological priority and green development”.90 In doing 
so, it expresses plans for building new energy industrial clusters for wind, solar, hydrogen, and energy 
storage. Since Shuangtan, Inner Mongolia’s ability to capture new green industrial investments has 
been remarkable. JA Solar has announced plans for a 20 GW ingot/wafer and 30 GW solar cell 
facilities.91 Canadian Solar this July announced plans of a similar magnitude.92 Shanghai-based new 
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energy developer Envision announced plans for a “Net-Zero” industrial park in Inner Mongolia’s capital 
Ordos, where several other Chinese green manufacturers (including LONGi) will participate.93 All of this 
work for Inner Mongolia paid off in June 2023, when Xi visited Inner Mongolia and applauded its new 
energy development efforts, stating that green development is “the path that must be taken” for Inner 
Mongolia. 94  Provinces can aspire to fewer more direct development blessings than that. Inner 
Mongolia’s policy offerings to entice green manufacturing investments on this scale likely include 
preferential treatment on land access, energy input prices, and other local benefits. 

Eastern Coastal provinces—many with the longest legacies of early policy support for renewable 
manufacturing—likewise remain active in this space. For example, Jiangsu, Guangdong, and Shandong 
remain the top three provinces in terms of number of solar PV companies today (which may also explain 
these provinces’ enthusiasm for expanding distributed solar installations).95 The continued relevance of 
Jiangsu in solar production is testament to the long-term effects of early efforts to develop solar supply 
chains, with major producers like Trina Solar and Canadian Solar still operating in Jiangsu. In Jiangsu, 
despite Trina Solar catching the ire of US trade restrictions, local government support continues with 
new programmes to attract top scientific talent to Changzhou for Trina and other manufacturers.96 As 
outlined in the next subsection, these provinces are also active participants in the unfolding competition 
between local governments over developing offshore wind manufacturing champions. 

Figure 5: China’s solar PV firms per province, 2022 

 
Note: This map is for illustrative purposes and does not represent the expression of any opinion concerning the 

legal status or sovereignty of any country or territory, the delimitation of frontiers or boundaries or the names of 

any territory, city or region. 

Source: Hefang Mu (2023) 
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Further, the binding targets of the RPS are providing additional urgency for provinces that were not 
early adopters of renewable energy industrial plans. With the inevitability of rising RPS metrics, many 
provinces are seeking ways to ensure that more of its associated economic activity remains within their 
province. Recently, multiple provinces have started setting local investment stipulations for companies 
that want to participate in new energy contracts: since 2021, these have included Yunnan, Guangxi, 
Anhui, Guizhou, Ningxia, and Hubei.97 A similar phenomenon can be seen in the whole-county solar 
programme, where local governments have made access to rooftop development opportunities 

contingent on local manufacturing investments.98 

In addition, more parts of the renewable energy value chain are moving towards Western and Northern 
provinces (like Inner Mongolia). While not among the early drivers of renewable energy manufacturing, 
these provinces are closer to raw material extraction and have a higher overall development imperative 
than prosperous coastal provinces. This shift is likewise spreading the spatial distribution of renewable 
energy manufacturers across most corners of China in ways that it was not 10 years ago. Beyond Inner 
Mongolia, other Northern and Western provinces like Ningxia, Qinghai, and Gansu are all active on 
renewable industrial development. Trina Solar announced a major industrial park investment in Qinghai 

last year, adding to the Qinghai presence of Canadian Solar and other solar manufacturers.99 Gansu 

planners in 2022 set a goal to build a RMB 100 billion “new energy industrial chain” in the province, with 

more than 100 new energy suppliers reportedly entering Gansu since 2021.100 These movements will 

make the political economy of green development more sustainable across different geographic regions 
in China, including in the Western and Northern provinces most targeted for developmental prioritization 
writ large. 

Financial policy support has likewise been a key enabler of post-Shuangtan expansions, with local 
governments active in pursuing new mechanisms for attracting green financial support. In 2022, more 

than 15 provinces published new rules to expand uptake for green financial products.101 Provinces 

driving green financial growth in China are the major corporate coastal centres of Beijing, Shanghai, 
and Guangdong, but Western and Northern provinces are also increasingly involved. At least 20 “local 
green special bonds” have been issued in China as of June 2023, identified by some commentators as 

a way for local governments to both attract new industries and to address local debt anxieties.102 In 

2022, China was the largest issuer of green bonds in the world, growing over 20 per cent in a year when 

most other major markets saw contraction in green bond issuance. 103  Central guidance post-

Shuangtan has been essential in the ability of financial institutions (and corporates) to raise green debt, 

especially consolidation of green bond issuance standards by central authorities in 2021 and 2022.104 

Notably, some of these post-Shuangtan changes are aimed at aligning Chinese standards with 
international green finance standards. This would attract more foreign capital for Shuangtan-related 
projects in China, adding another reason for central planners to look fondly on green development. 

 

 

 

 

 

 

 

 

 

 
97 Polaris Solar Photovoltaic (2022). 
98 Capital Research Association (2023). 
99 Trina Solar (2022). 
100 Zhandong Wang (2023). 
101 China Lianhe Credit Rating Company (2023). 
102 Gong Fang and Yuan Yuze (2023). 
103 Climate Bonds Initiative (2023). 
104 Lu Min (2023). 



 

23 

 The contents of this paper are the author’s sole responsibility. They do not necessarily represent the views  
of the Oxford Institute for Energy Studies or any of its Members. 

 

Figure 6: Green bond issuance from China expanded in 2022 

 
Source: Climate Bonds Initiative 

The result of this combination of local government and commercial enthusiasm could even turn into 

overcapacity for renewable energy manufacturers in the medium term. In May 2023, the President of 

LONGi Solar stated that, if the enthusiasm among Chinese solar producers to expand manufacturing 

continued until the end of 2024, the industry’s total production capacity could reach as much as 1,000 

GW.105 That quantity would be more than double global solar demand in 2022 and would be capable 

of supplying almost all of China’s goal of 1,200 GW of combined solar and wind installations by 2030. 

While this specific prognosis may be hyperbolic, this sentiment is a reaction to the massive mobilization 

of local governments and private/public enterprises towards green industrial development since 

Shuangtan. Even for incumbents as well equipped as LONGi, the scope of this rush could create longer-

term challenges. But for China’s green industrial footprint more broadly, it is a positive indicator of long-

term political staying power. 

3.2  Case study: Offshore wind 

China’s offshore wind industry provides an indicative case study of how renewable energy 

manufacturing policy remains fiercely active post-Shuangtan. China is a relative latecomer to the 

offshore wind industry, lagging behind European companies which started developing offshore wind 

projects decades earlier. Offshore wind was also not a primary focus for the first round of Chinese 

industrial policies in the 2000s. In 2015, for example, China installed only 100 offshore turbines, with a 

total capacity of just 360 MW—far from its position of global leadership in solar manufacturing and 

deployment by 2015.106 In recent years, however, Chinese offshore wind manufacturers have rapidly 

risen to a position of global prominence, particularly post-Shuangtan. In 2021, China installed almost 

20 GW of offshore wind (more than 50 times its total from 2015), and turbine designs by Chinese firms 

are now larger than the biggest offerings from Western competitors.107 In 2022, almost 75 per cent of 

all global offshore wind turbines were produced by Chinese manufacturers.108 
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This rapid rise in Chinese offshore wind manufacturing can be directly linked to local government policy 

support, particularly from Eastern and Southern coastal provinces. Of these, Guangdong is perhaps the 

most significant. The offshore wind industry first emerged as an important national industrial priority in 

the 13th FYP, covering the period of 2016–2020. Guangdong released its own roadmap for offshore 

wind development as early as 2017, with planning initially spanning all the way until 2030.109 More 

recently, the offshore wind industry features prominently in Guangdong’s 14th FYP for high-value 

industrial clusters, especially notable given Guangdong’s reputation as a leading industrial province in 

China.110 Since Shuangtan, Guangdong has been active in providing policy incentives to attract new 

entrants to its local offshore wind value chain. These have included a RMB 200 million fund to promote 

offshore wind industrial clusters, and an annual RMB 300 million in research and development funding 

for marine industries including offshore wind.111 In 2020, the Guangdong government approved an 

industrial development fund specifically for the Yangjiang offshore wind industrial cluster, with 

Guangdong officials further expanding Yangjiang’s intended scope in 2021.112 

While this policy environment has propelled Guangdong to a leadership position in offshore wind 

industrial expansion, it is not alone. In total there are now over 20 different offshore wind industrial 

clusters in China, thanks in large part to policy impetus provided by the 14th FYP.113 The three largest 

of these clusters, which all aim to generate annual economic value of over RMB 100 billion, are 

Dongying Offshore Wind Industrial Park in Shandong, Yanjiang Offshore Wind Equipment 

Manufacturing Industrial Base in Guangdong, and Fangchenggang Offshore Wind Manufacturing Park 

in Guangxi. These clusters are almost all based in Eastern/Southern coastal provinces, where proximity 

to offshore wind projects is the most convenient, and where industrial cluster learning capabilities are 

already very high. The similar industrial visions of so many provinces is testament to the fact that 

industrial policy still underpins the frontier of renewable energy manufacturing in China. This post-

Shuangtan push is also important because it will enable Eastern provinces to add more local renewable 

production than previously expected, reducing both the need to build more coal-fired backup plants, 

and the need to import renewable power from other provinces. And offshore wind firms will contribute 

to the rising economic and political importance of renewable manufacturing in these provinces, 

providing another local incentive for the long-term implementation of Shuangtan in these provinces. 
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Figure 7: China’s wind industrial clusters by province, 2022 

 
Note: This map is for illustrative purposes and does not represent the expression of any opinion concerning the 

legal status or sovereignty of any country or territory, the delimitation of frontiers or boundaries or the names of 

any territory, city or region. 

Source: Crowther, OIES114  

Just like their predecessors in the solar PV space, this expansion now has Chinese offshore wind 

producers looking to foreign markets to seize on international offshore wind demand. Mingyang, one of 

the largest Chinese offshore wind producers, raised capital in July 2022 to expand its manufacturing 

footprint in Europe.115 The fact that Mingyang views itself as capable of competing in the domestic 

market of many of the world’s oldest offshore wind producers is indicative of the confidence levels in 

the Chinese offshore wind industry today. It also underscores how the trajectory that offshore wind 

manufacturers are experiencing today is not unlike what solar PV manufacturers experienced 10 or 15 

years ago. Local governments undergo a period of intense policy support competition, potentially 

preceding a period of cut-throat market consolidation. The industrial policy playbook from local 

governments remains the same, and has perhaps grown even stronger post-Shuangtan with the more 

vocal pairing of green manufacturing and high-quality development. Regardless of international trade 

implications, this is likely a positive force for China’s path towards Shuangtan targets. 

3.3 International manufacturing expansions 

Chinese renewable energy manufacturers today are confronted with the best of both worlds in terms of 

the 2000s and 2010s. In the 2000s, despite weak domestic demand, Chinese renewable energy 

manufacturers targeted export markets where renewables received aggressive subsidies. As those 

subsidies rolled back in the late 2000s and early 2010s, Chinese manufacturers were forced to prioritize 

the domestic market, where effective policy pushes drove rapid renewable growth. These two periods 

were in sharp contrast to each other: in the 2000s, international demand existed largely without 

domestic demand, while in the 2010s domestic demand skyrocketed largely without international 

demand. 

 

 
114 Adapted from Song Gu et. al. (2022) 
115 Griggs (2022). 



 

26 

 The contents of this paper are the author’s sole responsibility. They do not necessarily represent the views  
of the Oxford Institute for Energy Studies or any of its Members. 

 

Today, however, the domestic and international markets are both running at full tilt. This best-of-both-

worlds situation means that Chinese renewable energy manufacturers are growing increasingly 

confident in their future market outlook. This sentiment is driving enthusiasm for new manufacturing 

capacity in both domestic and foreign markets, and increasing the economic footprint of Chinese 

renewable manufacturers. China’s continued growth in renewable energy manufacturing post-

Shuangtan has been palpable. Bloomberg New Energy Finance estimated that China accounted for 

over 90 per cent of global investments in clean energy manufacturing in 2022, with a total of over USD 

70 billion.116 This figure is higher than the share of clean energy manufacturing investments China 

attracted in the pre-Shuangtan years of 2018, 2019, and 2020. The two subsets of clean energy 

manufacturing which attracted the most global activity in 2022 were batteries (USD 45 billion) and solar 

(USD 23 billion)—areas where China’s presence in supply chains is already especially strong and only 

intensifying post-Shuangtan. Beyond domestic demand, 2022 was also a bumper year for Chinese 

renewable exports. Solar module exports almost doubled, from 89 GW in 2021 to 155 GW in 2022.117 

China’s presence in wind exports is smaller but likewise growing quickly: 2021 exports of 1.6 GW grew 

more than 60 per cent from 2020.118 This is a material change for China’s wind industry, which has 

historically been more domestically focused than China’s solar industry. China’s export presence in 

batteries and electric vehicle supply chains is similarly intractable. 

Figure 8: (a) China’s photovoltaics exports (2018-2022); (b) China’s wind turbine exports 

(a)                                                           (b) 

 
Source: (a) Wood Mackenzie, 2023; (b) IHS Markit, Global Trade Atlas 

Chinese renewable companies are also increasingly pursuing manufacturing investments in foreign 
countries. Since the passage of the US’s Inflation Reduction Act (IRA) in 2022, multiple Chinese 
renewable energy companies have announced US manufacturing plants. Chinese battery giant CATL 
will build a manufacturing plant in Michigan, LONGi will build a solar manufacturing plant in Ohio, and 
JA Solar will build a manufacturing plant in Arizona.119 These investments are all designed to take 
advantage of US policy incentives that mirror some aspects of China’s early renewable industrial 
development. CATL and other Chinese battery manufacturers are active in Europe, where Chinese, 
Japanese, and Korean battery manufacturers represent almost half of planned battery manufacturing 
capacity until 2030.120 As the EU pursues its Net-Zero Industry Act (which is largely based on IRA 
structures), Chinese solar and wind companies will likely pursue more direct manufacturing investments 
in the EU as well. While the jury is still out on the success of these ventures, they represent an entirely 
new strategic position for Chinese renewable firms to occupy.121 As they invest in other countries, they 
will export some of China’s vision of “high-quality development” overseas, helping improve China’s 
fossil-heavy legacy of foreign energy investments in the past. 
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Particularly in a time when industrial trade tensions with the US and EU are high, the diplomatic 

successes that these foreign investments may bring could raise the profile of renewable energy 

manufacturers in the eyes of the central and local government. Although governments like the US and 

EU are still conflicted on how (or if) to welcome Chinese firms in their domestic green industrial 

programmes, this trend is already under way. And Chinese manufacturers are taking steps to reduce 

some of the obvious potential friction points in the relationship (like Trina Solar stating it will use only 

US and European polysilicon in its new Texas manufacturing facility).122 These expansions are high-

risk, in terms of both political risk and economic risk, indicating just how much confidence these 

producers are feeling in a post-Shuangtan (and perhaps post-Covid) environment. While these changes 

may be driven as much by external changes to foreign renewable energy demand as by Shuangtan 

itself, they still warrant inclusion as a positive source of long-term momentum towards Shuangtan since 

2020. 

The cumulative picture that emerges from this post-Shuangtan landscape for renewable energy 

manufacturers combines longstanding policy instincts with new commercial opportunities and political 

blessing. In cities and provinces that have already had local green manufacturing champions, the 

market outlook (both domestic and international) has pushed local governments to support ambitious 

expansions by manufacturers. This has coincided with important changes in the geographic distribution 

of renewables manufacturers in China, with Western and Northern provinces pursuing even more active 

programmes to attract renewable energy manufacturing investments as part of their high-quality 

development plans. And green manufacturers (even those with headquarters in other provinces) have 

been eager to engage in these expansions. This expansion may even mean that renewable 

manufacturing overcapacity is a more plausible medium-term risk than undercapacity. These trends will 

all contribute more reasons for the central government to continue support for policies that support 

domestic renewable energy consumption, and for efforts to export renewable energy technologies. 

That, in turn, may make green industries a more plausible driver of China’s future industrial model than 

would have appeared likely pre-Shuangtan. 

4 Conclusions 

4.1 Shuangtan signal: Critical juncture? 

This insight has sought to evaluate post-Shuangtan policy actions in two key areas of Chinese energy 

and climate policy: power sector policy, and renewable energy manufacturing policy. While these policy 

areas do not cover the entirety of post-Shuangtan energy/climate policy changes, they are key drivers 

of Shuangtan implementation. On both fronts, Chinese policymakers have made significant 

breakthroughs since Shuangtan. In the power sector, the whole-county solar programme is an entirely 

post-Shuangtan effort, giving provincial and county-level governments the chance to seize on the 

political opportunity of green policy enthusiasm. Liberalized power markets, RPS, and GECs, on the 

other hand, can all trace their lineage to pre-Shuangtan announcements. But in all three cases, serious 

action to push these concepts into policy maturity only materialized post-Shuangtan: NDRC guidance 

in 2021 and 2022 for power market liberalization, post-2021 binding indicators for RPS obligations, and 

2023 policy revamps for GECs. Power market liberalization is especially apt as a sector where the role 

of Shuangtan appears to have been decisive: despite the first announcements of power market reform 

dating all the way back to 2014, little substantial progress was made between then and 2020. Only 

since Shuangtan has there been more top-down political focus on power market reform to overcome 

provincial scepticism. For centrally set rules like RPS and GEC, they benefit from a virtuous cycle in 

post-Shuangtan Chinese energy policy, where RPS requirements help push GEC uptake, and vice-

versa. Distributed generation and liberalized power markets share a similar dynamic. 

These developments all combine top-down guidance with provincial/local-level implementation. RPS 

and GEC progress are more top-down, while power market reform and distributed renewable generation 
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are more reliant on local government buy-in. The fact that both types of policy are proceeding is 

evidence that Shuangtan-related policy priorities have purchase on many levels of the Chinese 

government system. And even where these policy steps may not be causally linked to Shuangtan, 

policymakers see Shuangtan as an advantageous justification for policy steps: this can be seen in 

references to carbon peaking and neutrality in the texts of most of the post-Shuangtan policy documents 

referenced here. The persistence of Shuangtan priorities despite other short-term anxieties (particularly 

energy security) is also an important data point in making an early estimate of Shuangtan’s long-term 

staying power. 

In renewable energy manufacturing policy, post-Shuangtan lessons reflect a continued enthusiasm by 

local governments to pursue industrial policy incentives for in-favour industries. In the time since 2020, 

renewable energy manufacturing and “green development” have risen to an almost unassailable 

position in that hierarchy. Rather than necessarily pushing local governments into new types of policy 

support for these manufacturers, though, the post-Shuangtan environment is pushing them to be more 

ambitious with their pre-existing playbook of industrial policy support. With breakneck demand growth 

in both the domestic and international market, Chinese green manufacturers are ready to indulge this 

local government enthusiasm, pursuing manufacturing capacity expansions across many green 

subsectors. With concepts like “high-quality development” and carbon peaking and neutrality now a 

mainstay in central government rhetoric, local governments are unlikely to change course on this 

direction so long as bullish sentiment in the commercial sector persists. 

These takeaways raise again one of the questions posed in the Introduction of this paper: does 

Shuangtan represent a critical juncture in Chinese energy and climate policy? While the initial posers 

of this question in late 2020 suggested that it was too early to answer, the evidence three years on 

presents a more compelling picture of Shuangtan as a potential critical juncture—at least in specific 

areas. 

In the power sector, Shuangtan likely was a critical juncture: the policy reforms that have made major 

strides since 2020 have benefited, directly and indirectly, from the political signal sent by Shuangtan. 

Even if some (or many) of them may have been headed in this direction pre-Shuangtan, Shuangtan’s 

presence has helped cement those reforms, despite short-term energy security concerns. In other 

words, Shuangtan played a key role in pushing reforms forward in a period when policy backsliding was 

a serious risk. Further, the pre-Shuangtan policy paralysis in which some elements of power sector 

reform were stuck reflects a key component of critical juncture theory: that there should be pre-juncture 

conflict over the specific issue area. Between electricity prices, interprovincial transmission rules, and 

guaranteed offtake hours for coal plants, there was a high degree of conflict in pre-Shuangtan power 

sector interests. That made the break offered by Shuangtan a more important development, and a more 

plausible critical juncture as Chinese planners move towards a new energy system. 

In terms of renewable energy manufacturing, Shuangtan likely did not present a critical juncture. Rather 

than departing from previous policy patterns, it reinforced the rationale for why local governments have 

been supporting renewable energy manufacturers in China for over 20 years. Indeed, there was likely 

not significant pre-juncture policy conflict over local government support for renewable manufacturers. 

Most local governments would be broadly supportive of such measures in principle. What is a relevant 

change is that post-Shuangtan, more local governments have made efforts to capitalize on green 

industries as future growth drivers, with green supply chains increasingly moving from coastal provinces 

to Western and Northern provinces. The scale to which these provinces have embraced green 

manufacturing in recent years is challenging to imagine without the political signal of Shuangtan. 

4.2  Lessons from energy security anxieties and coal risks 

While the above conclusions are largely positive from a decarbonization point of view, post-2020 fears 

around energy security and coal capacity are important parts of the post-Shuangtan policy picture. The 

most basic question raised by these post-2020 fears is: will energy security anxieties force Chinese 

planners to double down on a centralized, administratively determined, coal-heavy power sector? And 

will that decision push planners to delay existing (or future) plans for decarbonization of the power 

sector? 
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On both points, despite the extent of negative news related to coal capacity, direct policy signals in 

China post-Shuangtan have not indicated a departure from the policy reforms necessary to move to a 

more decarbonized and market-driven power sector. The evidence for this claim forms the bulk of 

section 2 of this paper, with major steps made on power sector issues like spot market construction, 

interprovincial transmission reform, and RPS/GEC regulations. Beyond these policy steps, the post-

2021/2022 behaviour of energy consumers like C+I players will help make possible new approaches to 

meeting peak demand moments. These outages form the crux of Chinese policymaker concerns about 

energy security. As more power consumers build their own distributed renewable generation and 

storage, and as power price ranges widen to allow for demand responses, grid planners will likely gain 

more confidence in meeting peak loads without the full extent of recently permitted coal buildouts. They 

will feel more confidence to do so as Chinese planners decide exactly what a modern energy system 

looks like, a process which will continue to be refined in the 15th FYP and beyond. There have been no 

indications that the high-level guidance of a need for a redesigned energy system has been abandoned 

due to energy security concerns. If anything, the power sector reforms outlined here have given grid 

planners more ability to argue that a flexible and decarbonized power grid should be the core of that 

new system. This is possible even in some of the provinces that have approved the largest coal 

buildouts, like Guangdong, Jiangsu, and Shandong. The deepening of policy support from local 

governments to renewable energy manufacturers will lend further strength to this argument. 

Regardless, the spectre of over 150 GW of new coal capacity coming online is a serious risk. Even if 

those coal plants are forced into extremely low operating rates to serve a nominally “supportive” role to 

a renewables-based system, they will weigh on many aspects of the power system. They may require 

new financial arrangements like capacity markets which raise costs for consumers, even as significant 

investment remains to be made in the Chinese power sector. Or more rules could force renewable 

generators to lend financial support to coal generators, reducing the economic appeal of some 

renewable projects. And the construction of such a large fleet of new plants could give new life to the 

political influence of coal miners and coal generators. These factors create a real risk that China will 

face an unprecedented policy challenge regarding coal as it seeks to peak coal consumption in the 15th 

FYP, and an even more extreme challenge after 2030. How that challenge will play out is difficult to 

speculate on; but the staying power of Shuangtan policy goals should at least provide momentum for 

policy solutions that minimize the negative effects of such a large coal buildout. 

4.3  Long-term implications: Hardware and software, Shuangtan trajectories, and 

external environments 

This analysis supports the main takeaways of the hardware/software framework, proposed by Meidan, 

Hove, and Andrews-Speed in 2021, in multiple ways. It confirms that building the hardware of the energy 

transition (renewable energy capacity buildouts) is unlikely to be a major inhibitor of China’s energy 

transition. This paper has catalogued how, through both power sector policy and manufacturing policy, 

China is likely to double down on the hardware benefits of the energy transition, and is likely to surpass 

its own high-level goals related to it.  

In terms of software policy support, from power market liberalization to RPS, there is also reason for 

cautious optimism. While the post-Shuangtan changes on these topics are important steps forward, 

they continue to underscore just how difficult it is in China to make sweeping changes to policy areas 

as entrenched as grid design. Even when significant steps forward are made, the future range of 

outcomes for power sector policy reform is much wider than those for renewable energy manufacturing. 

But the evidence presented here suggests more central efforts at addressing those challenges than 

would have happened without Shuangtan. 

On balance, post-Shuangtan policy changes have likely been more consequential in the power sector 
than in renewable energy manufacturing, but they are closely linked. Policies like whole-county solar 
and the RPS are informing both private market confidence in manufacturing expansions, and the entry 
of central state-owned enterprises into the renewable manufacturing business. The persistence of high-
level signals on power sector reform also shows that the central government is becoming more active 
on trying to push provinces into actions which the provinces have, until recently, resisted. While these 
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developments still have a long way to go, they reflect the central government placing a higher public 
emphasis on power sector policy post-Shuangtan. More central government focus on power sector 
reform and high-quality development is also pushing provinces that have not traditionally prioritized 
green development to become some of the most active patrons of green industries. Indeed the 
geographic spread of green industries to Western and Northern provinces is one of the material 
developments since Shuangtan. This spread will greatly expand China’s renewable manufacturing 
capacity, but may contribute to long-term complications as renewable manufacturing competition 
intensifies and more external attention comes to the supply chain profiles of these provinces. 

In sum, the picture of post-Shuangtan policy action presented here, in the power sector and the 
renewable energy manufacturing sector, suggests that Shuangtan goals will command significant 
staying power in the Chinese policy system. While this insight does not perform a quantitative analysis 
of China’s emissions pathways, it does illustrate that at least two important building blocks of Shuangtan 
implementation have made notable progress in the past three years. These are essential components 
of China’s achievement of Shuangtan targets. This insight also underscores how different policy actions 
that fall under the policy umbrella of Shuangtan help reinforce one another, likewise bolstering 
Shuangtan’s staying power. 

As many analysts have noted, reaching peak CO2 emissions before 2030 will be an easier task for 
China than full carbon neutrality by 2060. Factors like the record expansion of distributed solar capacity 
growth, and commercial confidence of Chinese renewables manufacturers, have led many analysts to 
predict that China will surpass its 2030 goal of 1,200 GW of wind and solar capacity as much as five 
years ahead of schedule.123 And while fears of a “climb to the peak” due to coal capacity expansions 
are justifiable, the fact of 2030 peaking has not been challenged anywhere. Equally true, however, is 
that there have not been any indicators of an accelerated timeline for either half of the Shuangtan goals. 
In the medium term, this could emerge as a sore point in international rhetoric around China’s climate 
goals. 

Finally, major questions remain about how a more volatile external environment may impact Chinese 
thinking on Shuangtan and energy/climate issues writ large. As energy/climate issues occupy a higher 
profile on the international stage, more attention may come to China’s domestic policy environment, 
and to the commercial positioning of its largest renewable energy manufacturers. How a higher risk of 
confrontational rhetoric on these topics may impact Chinese policymakers’ decisions is an important 
area for further research. Up until now, Chinese leaders have insisted that China will follow its own, 
China-specific path towards carbon neutrality. In some ways this gives Shuangtan even more political 
protection domestically, even if it makes accelerated timelines less likely. The most recent version of 
this sentiment came from Xi just as John Kerry visited Beijing in July 2023, with Xi stating that China’s 
path towards decarbonization will “never be influenced by others”.124 Some of the data points presented 
here offer cautious optimism that China will make fast enough strides to avoid an excess of 
confrontational rhetoric—or even provide some policy examples that other countries (particularly 
developing countries) can learn from. But as the global drumbeat of “increased ambition” intensifies, 
the net-zero goals of the world’s largest emitter will never be far from the centre of attention. Future 
progress on the policy verticals outlined here will be central drivers of if (or how) that attention 
materializes. 
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