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What is the equilibrium between decentralized delegation and centralized control of authoritarian envi-

ronmental governance? Why is there variation over time in the centralization of environmental governance?

It is puzzling that tensions in the locus of policy governance persist in the absence of the institutionalized

frameworks that characterize democratic federations. High-capacity authoritarian regimes with centrally-

concentrated power should be able to centralize control in order to mitigate principal-agent problems. Con-

versely, authoritarian regimes with less central capacity or less concentrated power should be characterized

by fragmented governance of environmental policy domains.

We develop a theory of authoritarian environmental federalism to explain this puzzle. Authoritarian en-

vironmental governance is characterized by persistent tensions between centralization and decentralization

of governance, most clearly visible in an alternation over time in the locus of governance. This alternation is

not contested legally but instead emerges from persistent tensions that generate a perpetually unstable gov-

ernance equilibrium. The nature of this authoritarian federalism differs from traditional models of formally-

defined power-sharing between levels of government; instead it explains the existence of persistent, de facto

power sharing and bargaining, even in the absence of de jure federal rules and institutions.

Central plans for achieving complex goals and efficiently making economic reforms require devolution

in order to solve autocratic information problems and ensure sufficient flexibility of implementation. As a

result, when subnational preferences diverge from those of the center, subnational actors can undermine the

ability of (even high-capacity) authoritarian regimes to effectively implement national environmental policy,

creating problems for authoritarian environmental governance. As central governments grapple with the

above dilemmas, this tension manifests itself in the form of observable policy variation in the degrees of

decentralization and centralization over time.

We test our theory in China’s power sector, showing how the policy tensions under authoritarian envi-

ronmental federalism have characterized the development and governance of China’s power sector in the

last decade. China presents an ideal test case, given the presence of a relatively centralized authoritarian

regime along with fragmented, de facto power bargaining at lower levels. We focus on two policy areas

– coal-fired power and renewables generation – that are critical components of environmental governance

reform, and that have major implications for China’s environmental sustainability as well as global carbon

emissions. While the governance of China’s power sector is complex, involving multiple bureaucracies and

subnational actors, we demonstrate the particular importance of government centralization and decentral-

ization in explaining both policy outputs and outcomes.

We contribute to literature that considers the issue of environmental governance in federal systems, but
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pays little attention to how similar dynamics of contested governance may emerge in authoritarian regimes

lacking legally-defined federal structures. Additionally, we build on a larger body of scholarship on author-

itarian regimes that characterizes the costs and benefits of “regionally-decentralized authoritarianism”. As

illustrated in our paired cases of coal and renewables, decentralization is viewed as necessary for developing

and implementing policy that is responsive to local conditions. We show that in policy areas characterized

by a high need for interjursidictional coordination, the benefits of decentralization persistently conflict with

with nationally-efficient solutions.

Theory: Authoritarian Environmental Federalism

Autocratic regimes face pervasive problems in gathering information about social and economic conditions,

due to the absence of democratic institutions that can transparently report and aggregate preferences. De-

centralization of policy processes can meet this need for information and facilitate responses to varying

local conditions, but risks eroding central control of policy implementation and outcomes. Research on en-

vironmental governance in democratic federal systems points to conditions leading to inter-jurisdictional

externalities as well as conflicting interests between central and local actors.

We develop a theory of authoritarian environmental federalism. While contested governance has been

well-documented in federalist democracies (Rabe, 2011), the absence of credible power sharing in authoritar-

ian regimes means that insights from democracies have limited purchase in explaining persistent authoritar-

ian governance tensions. Together with difficulties in gathering credible information, the general absence of

bottom-up accountability or rule of law makes the tensions of authoritarian environmental federalism even

more acute.

In democratic political systems, free media and elections serve as information-gathering mechanisms

for leaders to understand citizen grievances. Under authoritarian regimes, control over the media and free

speech means that autocrats lack crucial information. Research shows that protests (Lorentzen, 2013) and

legislatures (Manion, 2015) continue because autocrats employ them to gather information.

Authoritarian decentralization may facilitate more efficient policy outcomes. Delegation to lower-level

units was key in China’s rapid economic growth during the era of reform and opening up. Such ‘regionally-

decentralized authoritarianism’ promotes competition and allows senior leaders to ascribe responsibility

for performance (Xu, 2011). At the same time, decentralization exacerbates principal-agent problems, since
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agents do not internalize the extra-jurisdictional spillover costs that are common across many environmen-

tal issues. Thus, regionally-decentralized authoritarianism can be crucial for economic growth, while also

posing challenges to environmental governance (van der Kamp, Lorentzen and Mattingly, 2017).

We argue that subnational political actors are empowered by the center’s need for downward delegation,

allowing them to constrain national environmental policies when subnational preferences diverge from the

center’s. Because of differing endowments, provincial preferences are heterogeneous, and often misaligned

with the center’s. Despite centralization efforts, subnational actors are often able to shirk or undercut na-

tional directives. Delegation opens opportunities for loopholes, flexibility, and bargaining, and the center

faces difficulties in accurately measuring subnational performance and compliance (Wallace, 2014). Such

tension is particularly acute in the realm of environmental governance, because local political actors are

incentivized by parochial interests, and do not bear the costs of national environmental conditions or inter-

jurisdictional externalities. This disjuncture adversely effects national-level environmental coordination.

Authoritarian environmental federalism is unique to each of its constituent parts. It is authoritarian

because it is authoritarian regimes’ lack of external accountability mechanisms (courts, elections, etc.) that

privileges political governance – either by local or by central governments – and makes a concurrent balance

of authority difficult. It characterizes environmental governance – not just all complex policy domains – be-

cause environmental policies and energy markets by nature cross political boundaries, requiring supralocal

coordination and adjudication. It is federal because the conflicting tensions of authoritarian environmental

governance reinforces the authority of different levels of governments, perpetuating contestation of gover-

nance and interests.

Authoritarian environmental federalism suggests four observable implications. First, we expect that the

governance, implementation, and especially the introduction of complex policies will require the devolution of key

aspects of environmental policy-making to subnational governments. Second, this empowerment of subnational

actors creates tensions between central and local interests, because decentralized governance of the environment

in an authoritarian regime will tend to promote behavior that is individually optimal for subnational officials

but collectively suboptimal for the country as whole, thus undermining national policy priorities. Third, we

expect decentralized governance to be inherently self-limiting, leading to attempts at re-centralization. Fourth,

the tensions implied by the two implications above will result in alternation over time in governance of different

policy domains, as national governments attempt to adjust the relative balance between decentralized effi-

ciency and centralized authority. Because authoritarian regimes do not have well-developed legal systems

or other means for ensuring accountability, and because the relative prioritization of central goals changes
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over time, there is no stable equilibrium balance. Before testing the theory in the case of China’s power

sector, we describe our general research context of environmental governance in China.

Research Context: China’s Environmental Policy and Center-Local Rela-

tions

Local governments in China have played an important role in shaping a range of national policies. Regional

decentralization and local policy experimentation promoted economic liberalization as well as broader do-

mestic reforms (Xu, 2011). More recently, provincial governments are being recognized for their role in

foreign relations (Cheung and Tang, 2001; Wong, 2018). The model of “fragmented authoritarianism” in

China highlights the role of intermediary bureaucratic interactions in affecting policy, such as via bargain-

ing and persuasion (Lieberthal, 1992; Mertha, 2009). As a result, China has been characterized as a de facto

federation (Zheng, 2007).

Fragmented authoritarian models are at odds with literature on authoritarian environmentalism (Gilley,

2012), which argues that the Chinese state can more effectively implement policies due to its hierarchical,

centralized, and coercive political system. Top-down mandates can be quickly issued and are more likely

to be comprehensive, avoiding the constraints of short-term electoral cycles and lobbying in democratic

systems. However, closer examination of the China case shows how its complex governing system affects

environmental policy. The political system has both “vertical" lines of authority (tiao) – governing by hier-

archy – and “horizontal" lines of authority (kuai) – governing by territoriality. Because historically kuai have

been more powerful than tiao, local environmental protection bureaus (EPBs) are often beholden to local

governments, who are the actors most incentivized and most interested in accelerated economic develop-

ment.

Beijing continues to face a “centralizing paradox” in which the benefits of policy decentralization, such

as greater efficiency, flexibility, and local innovation, come into tension with the interests of maintaining

central control (Chung, 2000: 11). These contradictions of greater local initiative and greater central control

have at times led to attempts at selective recentralization, such as in fiscal policy (Zheng, 2007). At the same

time, the increasing pluralization of the policymaking process (Chung, 2000) means that subnational actors

are able to shape the formulation and implementation of national policy – in particular with the need for

authoritarian decentralization.

5



Subnational governments are thus key players in the implementation of environmental policy. Yet, they

also pursue local economic growth and development (Oi, 1992, 1995). This derives from the fact that eco-

nomic performance is an important metric in top-down promotion evaluations of local cadres (Li and Zhou,

2005), providing a strong incentive for these officials to focus on producing economic growth, sometimes

at the expense of other priorities. Attracting investment and building major projects, including those in

pollution-intensive industries, is a key part of promoting growth and generating tax revenue, especially as

China’s current tax distribution system usually leaves local authorities in poor fiscal shape (Qi and Zhang,

2014).

Applying our theory to China, we argue that the need for authoritarian decentralization further empow-

ers subnational actors in China to pursue their parochial preferences, thus undermining the central govern-

ment’s ability to implement national environmental policies. The central government faces a dilemma of

simultaneously promoting decentralized efficiency while maintaining centralized control over subnational

actors and policy implementation. This then creates tensions of decentralization and centralization, as the

central government attempts to grapple with competing priorities and seeks to find the right balance of pol-

icy control. To test our theory, we focus on paired examples of coal-fired energy and wind generation in

China’s power sector.

China’s Power Sector

Coal-fired power generation in China is a cause of low-level atmospheric pollution and a key driver of global

carbon emissions. Coal has long been an important source of energy in China, accounting for 64% of China’s

energy consumption in 2015,1 as well as 83% of China’s carbon emissions from fossil fuel combustion in

2014 (Olivier et al., 2015). Coal-fired power plants generate about three-quarters of China’s power, and are

responsible for around half of the country’s carbon emissions from fossil-fuel combustion (Olivier et al.,

2015).As the world’s largest carbon emitter, China’s policies have major global impacts. China’s central

government has committed to reducing coal consumption and limiting the construction of new coal-fired

plants. However, the contradictions of authoritarian environmental federalism mean that the translation of

central priorities into policies is neither smooth nor automatic.

China’s leaders have made tackling air pollution and climate change challenges an increasingly promi-
1“Statistical Communique of the People’s Republic of China on the 2015 National Economic and Social Development,” National

Bureau of Statistics of China, February 29, 2016, http://www.stats.gov.cn/english/PressRelease/201602/t20160229_1324019.
html
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nent issue on the national agenda in recent years. The Chinese government has explicitly outlined goals

of reducing coal consumption and limiting the construction of new coal plants (Finamore, 2016). To reduce

carbon emissions, the 12th Five-Year Plan (2011-2015) emphasized the use of clean coal technologies, natural

gas, and renewable energy (Wang et al., 2016). The most recent 13th FYP pledged to cap energy consump-

tion at 5 billion tons of coal equivalent by 2020.2 In summer 2017, the NDRC and NEA specified cuts in

coal-fired power generation capacity by 170 million kilowatts over the same time period of 2016-2020.3

Existing Chinese policies on coal consumption and production have been driven by a mix of goals: not

just increasing economic efficiency, but also addressing regional disparities and public demands over pol-

lution. Future capacity development will be concentrated in less-developed western and central regions,

while ultra-high voltage transmission lines will connect this energy supply to the high-demand eastern

and coastal regions of China. At the same time, Chinese leaders must reconcile the preferences of diverse

domestic actors. A number of central government ministries play key roles. These include the National

Development and Reform Commission (NDRC), the National Energy Administration (NEA), and the Min-

istry of Environmental Protection (MEP), subsequently reorganized and renamed in 2018 as the Ministry of

Ecology and Environment (MEE). Additionally, the state-owned grid operators as well as large state-owned

enterprises involved in power generation and equipment manufacturing are major players. Regulatory and

planning authority often lies in the hands of local governments. These local governments pursue distinct

economic interests that often conflict with central policies, as shown in the cases below. This dynamic of

diverging subnational preferences and a corresponding alternation in decentralization and recentralization

has complicated China’s efforts to reduce coal-fired power and increase renewable energy consumption,

ultimately slowing China’s energy transition.

While we focus on contemporary developments, we note that this alternating pattern of decentraliza-

tion and centralization has a long history in the governance of China’s power sector, dating back to since

the 1950s as well as in the post-reform era (e.g., Goron, 2018). Decentralization became even more central to

China’s economic governance following the widespread reforms of Deng Xiaoping.4 Additionally, while we

illustrate our theory in the context of environmental governance, we believe that it applies to a range of gov-

ernance issues characterized by their complexity (and therefore the need to manage local variation) and by

their simultaneous need for policy harmonization and coordination across jurisdictions. So widespread

is this phenomenon in China’s governance that there exists a saying to capture these decentralization-
2“13th Five-Year Plan: What to Expect from China,” United Nations Development Program Issue Brief, http://www.cn.undp.org/

content/china/en/home/library/south-south-cooperation/13th-five-year-plan--what-to-expect-from-china.html
3“China to Tackle Coal-Fired Power Glut,” Caixin, August 14, 2017.
4Authors’ interview, Beijing, June 7, 2018a.
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centralization dynamics: “yizhua jiusi, yifang jiuhuo” meaning that local actors lose freedom when the central

government seizes control, but gain freedom when delegated greater authority.5

Coal-Fired Power Generation: Decentralization and Centralization

In the first part of our analysis, we focus on the construction of coal-fired power plants in China. Obtaining

approval for a coal-fired power plant requires three main steps. First, the National Development and Reform

Council (NDRC) and the National Energy Agency (NEA) issues a pre-development permit, which gives the

go-ahead for a feasibility study and other preparatory development steps such as land acquisition. Second,

each project needs to apply for an Environmental Impact Assessment (EIA) approval from the Ministry of

Environmental Protection (MEP). The MEP makes a public announcement for each application, issues a pre-

approval, and finally the full approval. Third, final permission is required again from the NDRC in order to

begin construction.

We focus on EIA approvals because they represent the key environmental regulatory step in the process

of building new coal-fired plants. In March 2015, Beijing decentralized EIA approvals of coal-fired power

plants from the central-level Ministry of Environmental Protection to provincial-level Environmental Pro-

tection Bureaus (EPBs).6 The NDRC approvals had been decentralized several months prior, in September

2014. Through decentralization, China’s State Council sought to “streamline government and delegate au-

thority.”7 as a way to sustain healthy economic growth, by increasing the market’s role in efficient allocation

of resources and encouraging firm-level innovation and investment, while decreasing direct government

involvement.8

In line with our theoretical arguments of authoritarian environmental federalism, we examine how de-

volving power to subnational political actors leads to implementation gaps in Beijing’s stated environmental

policies. We show how decentralization of approval authority to provincial governments increased the rate

of coal-fired power plant approvals, relative to the baseline period before decentralization. The evidence

demonstrates how the empowerment of subnational actors undermined national energy policy goals, in-

cluding the promotion and integration of renewable energy into the power grid. Finally, we show the tug-
5Authors’ interview, Beijing, June 2, 2018a.
6‘‘环保部将火电热电高速公路等环评审批权限下放至省级 (MEP to delegate environmental impact assessment approval of thermal

power, highways etc to provincial level),” Xinhua, March 19, 2015.
7See ‘‘简政放权 (Streamline government and delegate authority” http://www.gov.cn/zhuanti/2014jzfq/
8‘‘国务院关于发布政府核准的投资项目目录 (2014 年本) 的通知 (State Council notice regarding announcement of government

approved investment projects: table of contents (2014)),” State Council, October 31, 2014, http://www.gov.cn/zhengce/content/
2014-11/18/content_9219.htm
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of-war dynamic between local and central governments by examining Beijing’s attempts to recentralize and

reassert control over the approval and construction of coal-fired power plants.

Data Description

Despite frequent manipulation of statistics by local officials and bureaucrats in China (Wang, 2013), data

collection by independent international NGOs alleviates some concerns. Additionally, given the govern-

ment’s public commitments to reducing coal’s contribution to China’s emissions, there would more likely

be underreporting of the number of plants approved, which would downwardly bias the estimated effects

of decentralization.

The data we use for our analysis comes from an existing dataset of coal-fired power plants compiled by

Greenpeace East Asia and Coalswarm (Myllyvirta, Shen and Lammi, 2016; Shearer et al., 2016), which we

then build on by adding information from central and provincial government websites on approvals from

2012-2015. The database is based on lists of EIA applications and approvals posted online by the Ministry of

Environmental Protection and the provincial Environmental Protection Bureaus. These data are posted as

part of the bureaucratic process and are far less likely to be manipulated compared to performance targets

such as GDP growth. In addition, we extend the database with additional information on approval dates

for coal plants prior to 2015, using project lists posted on the MEP website.

Dates are recorded for when each project applied for approval, received pre-approval, and was finally

approved. Each stage is announced publicly by the MEP or relevant provincial EPB. The database contains

information on the plant name, investing firm, power generation capacity, location, and source. The current

data extends from January 2012 to June 2016; however, we analyze the period until April 2016, as in that

month the central government announced another policy change, which we discuss later.

Decentralization and the Surge in Coal Permits

Figure 1 shows the number of EIA approvals by month, and Figure 2 shows the new capacity added each

month. There is a clear, substantial spike in both the number of approvals and the added capacity after

EIA approval was decentralized to the provincial governments in March 2015. In line with the assumption

that preferences can be heterogeneous, we see that while most provincial governments increase approval

rates after decentralization, as detailed in Tables 1 and 2, some provinces see much greater incentives to
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over-permit. For example, we see significant surges in approvals in traditional coal-producing bases as

well as eastern provinces with high industrial demand. This provides further evidence that heterogeneous

subnational preferences lead to preference divergence.

Approvals/Month, Cent. Approvals/Month, De-Cent. Diff. Pct. Change
Anhui 0.24 0.64 0.41 171

Chongqing 0.13 0.07 -0.06 -46
Fujian 0.13 0.36 0.23 171
Gansu 0.08 0.07 -0.01 -10

Guangdong 0.26 0.29 0.02 9
Guangxi 0.08 0.07 -0.01 -10
Guizhou 0.24 0.14 -0.09 -40

Hainan 0.03 0.07 0.05 171
Hebei 0.05 0.64 0.59 1121

Heilongjiang 0.11 0.36 0.25 239
Henan 0.16 0.14 -0.02 -10
Hubei 0.08 0.43 0.35 443

Hunan 0.11 0.14 0.04 36
Inner Mongolia 0.13 1.29 1.15 877

Jiangsu 0.16 1.64 1.48 940
Jiangxi 0.05 0.21 0.16 307

Liaoning 0.18 0.50 0.32 171
Ningxia 0.21 0.43 0.22 104
Qinghai 0.05 0.29 0.23 443
Shaanxi 0.24 0.43 0.19 81

Shandong 0.18 0.86 0.67 365
Shanxi 0.18 1.71 1.53 831

Sichuan 0.08 0.14 0.06 81
Xinjiang 0.45 0.07 -0.38 -84
Zhejiang 0.08 0.36 0.28 352

Table 1: Change in the rate of approvals per month by province before and after decentralization. Overall
China-wide increase is 201% per month.

Calculations also provide compelling evidence of a large increase. In the 38 months from January 2012

to February 2015, 143 plants received MEP approval, which is an average rate of 3.76 plants per month.

However, during the subsequent 14 months spanning March 2015 through April 2016 inclusive, a total of 159

plants were approved by provincial EPBs, giving an average rate of 11.36 plants per month. This represents

a threefold increase in the monthly coal plant approval rate. Moreover, the rate of newly-approved capacity

doubles. The total capacity approved prior to decentralization was 166,604 MW, giving a rate of 4384 MW

per month. In contrast, nearly 121,000 MW of new generating capacity was approved during the period

after decentralization, at an average rate of 8635 MW per month.

Additionally, analysis of the length of time it takes to move through the approval process points to pro-

cedural changes after decentralization. We calculate the length of time between EIA pre-approval and EIA

approval using reports on the pre-approval dates from MEP and provincial websites. Before decentraliza-

tion, the mean length of time is 25 days before approval. This shortens to 18 days after decentralization.

This one week difference in mean approval time is statistically significant (p=.01).
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MW/Month, Cent. MW/Month, De-Cent. Diff. Pct. Change
Anhui 345.79 507.71 161.92 47

Chongqing 154.74 94.29 -60.45 -39
Fujian 227.37 295.44 68.07 30
Gansu 71.58 50.00 -21.58 -30

Guangdong 381.37 364.29 -17.08 -4
Guangxi 140.00 51.43 -88.57 -63
Guizhou 355.26 188.57 -166.69 -47

Hainan 18.42 50.00 31.58 171
Hebei 84.21 308.93 224.72 267

Heilongjiang 51.13 28.29 -22.85 -45
Henan 192.63 143.93 -48.70 -25
Hubei 81.58 492.86 411.28 504

Hunan 103.39 285.71 182.32 176
Inner Mongolia 94.21 1195.71 1101.50 1169

Jiangsu 203.95 489.43 285.48 140
Jiangxi 105.26 380.00 274.74 261

Liaoning 142.63 159.79 17.15 12
Ningxia 281.05 247.29 -33.77 -12
Qinghai 50.53 244.29 193.76 383
Shaanxi 228.95 524.29 295.34 129

Shandong 148.95 636.07 487.12 327
Shanxi 150.00 1497.14 1347.14 898

Sichuan 157.89 285.71 127.82 81
Xinjiang 447.89 94.29 -353.61 -79
Zhejiang 78.68 19.96 -58.72 -75

Table 2: Change in the amount of new capacity approved per month by province after decentralization.
Overall China-wide increase is 96% per month.
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Figure 1: Number of EIA approvals by month. The vertical line indicates when the EIA decentralization
policy was implemented, in March 2015.
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Figure 2: New capacity in MW approved by month. The vertical red line indicates when the decentralization
policy was implemented, in March 2015.

Pushing Coal-Fired Power: Provincial Priorities and Political Incentives

China’s system of political incentives pushes provincial governments to prioritize GDP growth and rev-

enue extraction. While the Chinese government has started to include environmental targets as part of the

cadre evaluation system, widespread implementation problems have limited the effectiveness of these envi-

ronmental targets (Wang, 2013). GDP growth performance is traditionally given far more weight in career

promotion evaluations (Ran, 2013), and political signals prioritizing economic growth and revenue extrac-

tion continue to dominate.9 Although Beijing announced in 2017 that it would start giving more weight

to environmental indicators than GDP in officials’ performance evaluations, the implementation process

remains unclear. Moreover, regular rotations of local cadres shorten time horizons at the expense of envi-

ronmental policy implementation (Eaton and Kostka, 2014). Thus, provincial officials by and large have not

faced sufficient political incentives to prioritize environmental issues.

Given the emphasis on economic performance, coal-fired power plants are seen as a quick way to stim-

ulate the local economy, create jobs, and contribute more quickly to local tax revenue. Reflecting China’s

model of economic growth driven by investment spending, local governments and state-owned enterprises
9Authors’ interviews, Beijing, August 2017.
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have easy access to credit in the form of near-zero interest loans from state-owned banks. A national eco-

nomic stimulus package in 2009, in the wake of the global financial crisis, promoted heavy investment spend-

ing and spurred local governments to seek large infrastructure and energy-intensive projects (Qi and Wu,

2013).

Relatedly, this system of political incentives creates suboptimal inter-jurisdictional coordination over

power generation. Provincial governments seek to achieve energy self-sufficiency so as to avoid the loss

of productivity (as measured by official statistics) and fiscal revenue that results from importing energy

from other provinces. Siting energy generation within the province ensures that tax revenue and economic

activity remain on provincial ledgers; new construction further attracts investment and generates employ-

ment.10 This results in national overcapacity and market inefficiencies that could otherwise be eliminated

by transmitting or trading energy across provincial boundaries.

In addition, the limited political power and monitoring capacity of agencies such as the Ministry of En-

vironmental Protection and the National Energy Agency provide insufficient checks on pro-coal actors. EPB

bureaucrats usually have little environmental policy experience and fewer opportunities for promotion. In

fact, they often avoid enforcing regulations on polluting industries as doing so would risk employment

termination and negatively affect career advancement (Ran, 2013). All of this means that provincial gov-

ernments and state-owned enterprises, and the coalitions they form, have far more incentive to approve

new coal-fired power plants than does an increasingly environmentally-aware and climate change-conscious

Beijing. This has led to an increasing mismatch in policy goals between local officials and the central gov-

ernment, which is concerned by the increasing public dissatisfaction with air pollution (Alkon and Wang,

2018).

Furthermore, the electricity pricing structure of the power sector is designed to ensure generating firms’

profitability and does not punish commercial over-investment.11 Similar generators are allocated an equal

number of run hours (utility contracts also sometimes have a guaranteed allotment of hours sold to the grid)

and standardized prices set by the NRDC (Myllyvirta, Shen and Lammi, 2016; Wang et al., 2016). Building

more plants and increasing generating capacity is thus seen as a way of increasing overall revenue, since

individual operators do not foot the economic costs of overcapacity. Under the existing quota dispatch

system, coal-fired power continues to be prioritized over renewables. In addition, coal-linked firms also

have a history of closer political connections with grid companies and local governments.12 Together, these
10Authors’ interviews, Beijing, August 4, 2017; August 30, 2017.
11Authors’ interviews, Beijing, August 30, 2017.
12Authors’ interviews, Beijing, July 31, 2017; August 30, 2017.
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factors incentivize the continued construction of coal-fired power plants, and protect key interest groups,

such as SOEs involved in coal-fired power generation and coal mining. Despite the fact that many of these

SOEs are also players in renewable energy, in practice these business units operate independently and there

is little reallocation of labor and capital away from coal-related businesses,13 providing continued incentives

to work with provincial governments in the development of coal-fired capacity. Moreover, over-capacity (as

opposed to electricity shortages) still constitutes a relatively recent phenomenon for the power sector, and

political leaders tend to err on the side of conservatism, prioritizing the reliability of electricity supply.14

The growth in the number of coal-fired power plants approved after decentralization in March 2015 has

important environmental costs. These costs are felt directly, through a trajectory of greater air pollution

and carbon emissions, and indirectly, because coal-fired power competes with renewable energy for limited

access to China’s transmission grid, and often displaces renewable access. The construction of numerous

coal-fired power plants will likely solidify vested interests in both provincial governments and powerful

state-owned enterprises to keep these carbon-intensive modes of energy generation operating in the long

run. Newly built and partially constructed plants entail significant sunk costs that provincial governments

and firms are able to use as bargaining chips and leverage. This has adverse long-term implications for

China’s future trends in carbon emissions and air pollution, as well as China’s ability to meet stated interna-

tional climate change commitments that require major shifts away from coal-generated power. It will also

raise the political costs of Beijing’s implementation of climate change mitigation policies by enlarging the

domestic coalitions invested in continued reliance on coal.

China’s Recentralization since April 2016

In recognition that decentralization had led to an unanticipated increase in the number of coal plant permits,

and that China was facing a glut of coal plants, the central government has made several attempts to (re)exert

control over provincial approval actions. Beijing released three new guidelines in April 2016.15 The first

guideline accelerated the closing down of older, smaller coal-fired plants, which tend to use outdated, dirtier

technology. The second guideline emphasized “orderly development” of coal plants. Apart from canceling

projects started from 2012 or earlier that still do not meet approval requirements, the guideline named 13
13Authors’ interview, Beijing, June 6, 2018b.
14Authors’ interviews, Beijing, August 4, 2017.
15‘‘淘汰煤电落后产能、建立煤电建设风险预警机制 (Eliminate outdated coal-fired power production, establish coal-fired power

construction risk warning mechanism),” China Energy News, April 22, 2016
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provinces that should delay approvals of provincial coal plants16 and 15 provinces that should delay the

construction of coal plants that had not begun work by 2017.17 These specific restrictions and province-

specific controls typify the kinds of top-down mandates common to recentralization initiatives.

The third guideline established an annual "risk warning mechanism," in which provinces were assessed

based on the profitability of coal power plants, coal-fired generating capacity, and resource constraints.

Provinces given the red light face excess capacity and should suspend approval of new coal projects, while

those given the yellow light should adopt a reasonable development pace. In the current rating, which lasts

for three years until 2019, only Jiangxi, Anhui, and Hainan received a green light. Hubei was given a yellow

light, and all other provinces received a red light.

In addition, in January 2017 the National Environmental Administration issued a directive to 13 provinces,18

canceling over a hundred coal-fired plants that were planned or under construction. This amounted to 120

gigawatts of future capacity.19

At the same time, while new permitting has largely stopped, satellite data collected by NGOs suggest

that at least some new plants are still being constructed. SOEs proceed with construction without prior ap-

proval as they anticipate allowances for new coal-fired power would be incorporated into the next five-year

plan, due to projected power shortages in coastal provinces such as Shandong and Zhejiang.20 In addition,

provincial officials can still approve projects providing for “people’s livelihoods" (most likely for local heat-

ing needs) and national-level projects (e.g. exporting power to other provinces), which are exempt from

these guidelines.21 This highlights the persistence of central-local tensions, and the on-going tug-of-war

between decentralization and centralization.
16The 13 provinces are: Heilongjiang, Shandong, Shanxi, Inner Mongolia, Jiangsu, Anhui, Fujian, Hubei, Henan, Ningxia, Gansu,

Guangdong, and Yunnan.
17The 15 provinces are: Heilongjiang, Liaoning, Shandong, Shanxi, Inner Mongolia, Shaanxi, Ningxia, Gansu, Hubei, Henan, Jiangsu,

Guangdong, Guangxi, Guizhou, and Yunnan.
18These provinces are: Gansu, Inner Mongolia, Guangxi, Guangdong, Henan, Ningxia, Qinghai, Shandong, Shanxi, Shaanxi, Xin-

jiang, Liaoning, and Sichuan.
19Michael Forsythe, “China Cancels 103 Coal Plants, Mindful of Smog and Wasted Capacity,” New York Times, January 18, 2017; ‘‘能源
局下发 13省市新建火电机组停建清单 (附文件) (NEA issues detailed list of cancellation of newly construction coal-fired power plants in
13 provinces and cities (annex)),” January 16, 2017, accessed April 4, 2017 at http://news.bjx.com.cn/html/20170116/803648-4.shtml

20Authors’ interviews, Beijing, June 6, 2018a; June 7, 2018a.
21Authors’ interviews, Beijing, July 31, 2017.
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Renewables: Decentralized Growth and Centralized Curtailment Reduc-

tions

Achieving Beijing’s goals of reducing air pollution and decreasing carbon emissions requires decreasing the

role of coal-fired power, while also increasing the contribution of renewable sources to China’s energy mix.

The rapid development of the wind and solar sectors in China has attracted global attention. However, as

we illustrate below, the implementation of renewables policy has been characterized by the same dynam-

ics of authoritarian environmental federalism. Beijing’s desire for large-scale development of renewable

energy encouraged a role for local governments to invest and manage the development of renewable en-

ergy capacity, again leading to over-expansion and alternation of decentralized and centralized governance.

Subsequently, the central government stepped in to exert greater policy control and attempted to harmonize

renewable energy policy, leading to conflicting with provincial priorities.

We focus here on wind energy, which has been an important component of renewable policy, leading to

a major construction boom. The wind power industry has been viewed as both an environmental and an

industrial policy, with Beijing promoting both the domestic production of wind turbines and the installation

of new generation capacity. Power generating SOEs capitalized on preferential financing terms to accelerate

the development of wind generation capacity (including equipment and installation), in which companies

only needed to provide 20% of equity, while state-owned banks would finance the remaining 80% of project

costs (Qi and Wu, 2013; Lam, Branstetter and Azevedo, 2017). Beijing provided significant wind power

subsidies, which grew from just under 314 million RMB in 2005 to over 603 million RMB in 2006, and over

2.3 billion RMB in 2008 (Hu et al., 2013).

While the central government has outlined key mandates and targets in terms of achieving growth in

wind capacity, by and large it turned to local governments and power sector firms to implement policies and

achieve these broader goals. For example, provincial governments have authority over power generation

and allocation decisions for their respective jurisdictions, and manage local electricity consumption. As

discussed below, this fragmented decentralization of regulatory authority has been a key factor underlying

current overcapacity issues and the nationally-effective integration of renewables into China’s energy mix

(Dong et al., 2018).

To increase commercialization of the wind power industry, in 2003 the NDRC introduced a Wind Power

Concession Program, in which firm investors submitted competitive bids and provincial grid companies

16



then purchased the electricity generated by these wind farms (Wang et al., 2016). In 2007, the government

introduced a renewable portfolio standard that required large power generating companies to have 3% of

their installed capacity come from renewable sources by 2010 (and 5% by 2020).22 As a result, these power

generation SOEs have worked closely with provincial governments, promising them increased economic

growth via local wind turbine manufacturing and other investment. This also aligns with local government

incentives to boost tax revenue, capital investment, and employment (Dong et al., 2018). In addition, under

broader 2006 State Council reforms to increase investment efficiency, wind farms with a capacity smaller

than 50 MW could be approved by local governments (the local DRCs) without having to go through the

NDRC. This created an incentive for local authorities to approve large numbers of small wind farms – the

“49.5 MW phenomenon” (Yang, Patiño-Echeverri and Yang, 2012). In 2013, approval authority was com-

pletely delegated to local governments (Dong et al., 2018). As a result, local governments have actively

promoted wind power development and manufacturing, with scant regard for downstream consumption

and curtailment issues.23

Sha
an

xi
Jil

in
Heil

on
gji

an
gLia

on
ing

Yu
nn

anSha
nx

iNing
xia

Heb
ei

Gan
su

Xinj
ian

g

In
ne

rM
on

go
lia

0

1000

2000

2013 2014 2015 2016 2017

Year

C
ap

ac
ity

 (
10

 M
W

)

province

Gansu

Hebei

Heilongjiang

InnerMongolia

Jilin

Liaoning

Ningxia

Shaanxi

Shanxi

Xinjiang

Yunnan

Cumulative Grid Capacity from Wind Energy

Figure 3: Wind Power Grid-Connected Capacity in Major Provinces.

Bolstered by local government enthusiasm, China’s total installed renewable energy capacity tripled be-

tween 2005 and 2013, to 380 GW (Dupuy, Weston and Hove, 2015). Figures 3 and 4 show the increases in

wind power generation (cumulative and newly-installed, respectively). From 2011 to 2015 (under the 12th

Five-Year Plan), China saw the world’s largest increase in newly-installed wind power capacity. During that

time, 98 GW was added, constituting 18% of the total newly-installed generation capacity, leading to over
22The Medium and Long-term Renewable Energy Development Plan, 2007.
23Authors’ interviews, Beijing, June 2, 2018.
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Figure 4: Newly Installed Wind Power Capacity in Major Provinces.

129 GW of grid-connected wind capacity by the end of 2015.24 This vastly exceeded initial government ob-

jectives, for example the goal set in 2007 of 5 GW of wind power by 2010. Capacity goals outlined in NEA’s

policy documents are often simply a reflection of and a response to existing industry trends on the ground,

indicating that the central government had fallen behind on the rapid expansion of renewable energy ca-

pacity.25

Consequences of Decentralized Over-expansion: Renewables Curtailment

The disjuncture between renewable energy production and consumption is illustrated by China’s curtail-

ment rates, that is, when energy is generated but not transmitted to the electric grid. Annual provincial

and national data on the rates of wind energy curtailment, presented in Figure 7, show the severity of the

problem. Curtailment rates appear to be decreasing until 2014, before increasing and then declining again

after 2016. Figure 5 maps the annual wind curtailment rate by province from 2012-2017, with curtailment

peaking in 2015 and 2016. Curtailment has significant adverse economic and environmental implications.

For example, in 2016, wind power producers lost US$2.7 billion due to curtailment; if this abandoned wind

electricity generation had been used in place of coal-fired generation, China would have seen a reduction

of 42 million tons in its carbon emissions (Dong et al., 2018). Curtailment has steep short- and long-term

environmental costs, for both air pollution and climate change.
24‘‘风电发展 ‘十三五’ 规划” (Wind power development ’13th Five Year Plan’),” National Energy Administration (NEA), No. 314,

November 16, 2016.
25Authors’ interviews, Beijing, August 4, 2017.
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The surge in renewable energy capacity has far exceeded the construction and upgrading of the neces-

sary transmission lines, so that generated energy can be integrated into the grid. This curtailment is a con-

sequence of decentralized governance under conditions of provincial preference heterogeneity. Provinces

with high natural endowments of wind energy face overwhelming incentives to develop this resource, even

as national-level grid capacity and market governance is not sufficiently developed. For example, prefectures

in Gansu and Jilin provinces faced generation overcapacity problems driven by local government policies,

resulting in a mismatch with transmission capacity and forcing the central government to step in to regulate

wind power development (Dong et al., 2018; Qi, Lu and Zhu, 2018).

Curtailment is also exacerbated by provincial leaders’ preferences for indigenous generation, leading

high-demand, renewables-poor states to rely excessively on coal rather than ‘import’ lower-variable cost

renewable energy. Particularly under conditions of economic slowdown, eastern provinces are further in-

centivized to support local power facilities to preserve jobs and tax revenue (Qi, Lu and Zhu, 2018). De-

centralization of regulatory authority to provincial governments has created inter-provincial barriers and

hampered national-level efforts to encourage cross-provincial and trans-regional power integration, which

would be environmentally efficient at the national level (Dong et al., 2018). In effect, each province acts like

a country.26

Intermittency and geographical mismatch in supply and demand are exacerbated by interests tied to

coal-fired power plants that secure preferential access to the grid.27 Wind energy is easily and highly cur-

tailed to accommodate less-variable coal-fired power plants (Wang et al., 2016). For example, the Gansu

provincial government approved virtually all coal-fired power plants that applied to switch to CHP genera-

tion during winter in order to continue securing generation quotas, further limiting wind power access (Qi,

Lu and Zhu, 2018). Coal-fired power plants are often connected directly to UHV transmission lines, often

matching or exceeding line capacity and again promoting wind curtailment.28

These different causes of renewables curtailment (and Beijing’s moves toward a solution) both reflect the

persistent challenges under authoritarian environmental federalism. Provincial officials have incentives to

install new generation capacity, both coal-fired and renewables, but not to integrate new energy sources into

the grid, leading to collectively suboptimal over-construction.
26Authors’ interviews, Beijing, June 7, 2018b.
27Authors’ interviews, Beijing, August 4, 2017a.
28Authors’ interview, Beijing, June 6, 2018b.
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Figure 5: Curtailment rates of wind power by province (%). Data from National Energy Administration.
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Renewables’ Policy Tensions: Decentralization and Re-centralization

In an initial effort to control rising curtailment rates as a result of the rapid construction of wind generation

capacity by enthusiastic provincial governments, the central government made incremental efforts at cen-

tralization. A set of “temporary” measures called on provincial authorities to follow national guidelines on

orderly development when approving wind power projects. In addition, wind farms that started construc-

tion without following proper centrally approved procedures would not be allowed to transmit energy into

the grid or receive national subsidies.29 However, this did not prove effective in limiting provincial-level

activities that contravened national policy. Subsequently, the NEA issued a new circular in March 2012 with

more specific, top-down instructions. It halted all projects approved by local authorities after September 1,

2011. Particularly targeting the Three North provinces, areas with over 20% curtailment rates were not to

construct any new wind farms.30 In addition, political pressure on State Grid led to more rapid construction

of transmission lines (Qi, Lu and Zhu, 2018).31 As a result, curtailment rates dropped in 2013 and 2014. Fig-

ure 6 summarizes variation in total national curtailment rates during the case period; Figure 7 summarizes

the changes by province (province-level data is not available for 2010).

The NEA announced a new policy in the spring of 2016,32 mandating that grid companies purchase a

minimum number of hours for wind power (building on the original 2005 Renewable Energy Law requiring

firms to buy all renewables-generated power), and that power generating companies compensate renewable

energy generators for curtailment. While the NDRC in March 2015 also called on provincial governments

to ensure purchase of all renewable generation, the 2016 document further states that central agencies – the

NEA and NDRC – will have planning responsibility for the annual allocations and guaranteed purchase

hours for renewable generation. However, most provinces did not meet such requirements in 2016 (Dong

et al., 2018). Critics have pointed to the continued reliance on subnational actors to carry out policy guide-

lines.33 The slow, reluctant sequencing of gradually more top-down and specific control of the industry show

the central government’s reluctance to impose excessive top-down control beyond the minimum necessary

to achieve it’s larger goals.
29‘‘风电开发建设管理暂行办法 (Wind power development construction temporary management measures),” NEA, August 25, 2012.
30‘‘能源局: 风电弃风超过 20% 地区不安排新项目 (NEA: regions with wind curtailment rates over 20% should not arrange new

projects),”上海证�报 (Shanghai Security News), March 31, 2012.
31Authors’ interviews, Beijing, June 7, 2018a.
32‘‘可再生能源发电全额保障性收购管理办法 (Measures of the guaranteed full purchases of renewable electricity),” NDRC and NEA,

March 24, 2016.
33Max Dupuy and Wang Xuan, “China’s String of New Policies Addressing Renewable Energy Curtailment: An Update,” Renewable

Energy World, April 18, 2016.

21



To
ta

l

10.0

12.5

15.0

17.5

2010 2012 2014 2016

Year

W
in

d 
C

ur
ta

ilm
en

t R
at

e

National Wind Energy Curtailment Rates

Figure 6: Total National Wind Energy Curtailment Rates. Data from National Energy Administration.

Yu
nn

anSha
an

xi
Ning

xiaSha
nx

iHeb
eiLia

on
ing

To
ta

l
Heil

on
gji

an
g

In
ne

rM
on

go
lia

Jil
in

Xinj
ian

g

Gan
su

0

10

20

30

40

2012 2014 2016

Year

W
in

d 
C

ur
ta

ilm
en

t R
at

e 
(%

)

province

Gansu

Hebei

Heilongjiang

InnerMongolia

Jilin

Liaoning

Ningxia

Shaanxi

Shanxi

Total

Xinjiang

Yunnan

Wind Curtailment in Key Provinces

Figure 7: Wind Energy Curtailment Rates. Data from National Energy Administration.

22



In its 13th Five-Year Plan (2016-2020),34, the NEA signaled greater control over renewable energy devel-

opment. It outlined plans for accelerating the development of wind energy in eastern and southern regions

of China, ensuring an orderly development and increased consumption of wind power in the “Three Norths”

(where much of existing wind capacity is situated), as well as ensuring that new transmission lines would

promote more efficient consumption via inter-provincial and inter-regional transmission, particularly from

the wind bases in the Three Norths to the areas with greater population density and higher energy con-

sumption.

Based on 2016 curtailment statistics, in February 2017 the NEA issued province-by-province regulations

on wind power development.35 In particular, it flagged a number of “red alert” provinces – Inner Mon-

golia, Heilongjiang, Jilin, Ningxia, Gansu, and Xinjiang – forbidding these provincial governments from

approving new construction, connecting any new projects to the grid, or issuing power generation business

licenses. While temporarily suspending construction of major wind projects in the two provinces with the

highest curtailment rates, the government prioritized a limited number of centrally-approved wind power

projects in other areas, demonstrating centralized control over wind energy development. Moreover, the

NEA instructed provincial governments to follow central regulations on the minimum guaranteed purchase

of electricity (annual full-load hours) from renewable energy generation.

As a result of these central government measures, the national wind curtailment rate dropped by 5%

(to 12% overall), and provinces that were experiencing high curtailment rates saw significantly improved

performance (see Figure 7). For example, Gansu’s curtailment rate decreased from 43% to 33%, and Xin-

jiang’s rate decreased from 38% to 29%. In addition, these two provinces only added 50 and 300 MW of

new grid capacity. The 2018 policy guidelines further instructed ‘red alert’ provinces to postpone approved

construction and suspend projects not yet approved under annual implementation guidelines, while only

centrally-approved projects could be connected to the grid.36 Inner Mongolia and Heilongjiang were down-

graded to ‘orange alert’ provinces, which can only construct projects as part of nationally-implemented

measures. Crucially, new attention from top political leadership to the issue of curtailment has intensified

centralized pressure on local governments to address the problem.37 Environmental governance is shifting

away from simply delegating the implementation of broad national targets to provincial governments, to
34‘‘风电发展 ‘十三五’规划 (Wind power development ’13th Five Year Plan’),” NEA No. 314, November 16, 2016.
35‘‘国家能源局关于发布 2017 年度风电投资监测预警结果的通知 (NEA issues notice regarding the 2017 wind power investment

monitoring and early warning results),” NEA, No. 52, February 22, 2017.
36‘‘国家能源局关于发布 2018年度风电投资监测预警结果的通知 (NEA issues notice regarding 2018 wind power investment moni-

toring and early warning results),” NEA, No. 23, March 7, 2018.
37Authors’ interview, Beijing, June 2, 2018a.
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increased central monitoring via national-level regulations and quotas.38 This recentralized policy environ-

ment and newly-imposed top-down quotas have forced local governments to respond accordingly, such as

by introducing lottery systems to determine which projects will be able to proceed.39

Conclusion

Are there ways to escape the persistent governance tensions under authoritarian environmental federalism?

While our theoretical framework and cases point to policy alternation in the medium run, it is likely that

in the long run, authoritarian governments would search for other solutions to ease environmental gov-

ernance tensions. For example, Beijing has allowed a modicum of environmental litigation (Stern, 2013).

Another way to mitigate principal-agent problems is to foster transparency and facilitate bottom-up mon-

itoring by citizens, for example China’s ’Black and Smelly Rivers’ program. While such policy approaches

have clear applicability in the case of visible pollution, the application to more complex policy areas is less

clear. Learning through directed decentralization allowed central leaders to create the right policy condi-

tions for China’s economic growth (Ang, 2016); however this process can take decades and faces greater

challenges in the context of environmental governance, because of marked interjurisdictional externalities.

In fact, Beijing’s resort to such politically risky strategies as citizen empowerment and legal development

further highlight the acute tensions of authoritarian environmental federalism.

While this paper has focused on the coal-fired and wind energy sectors, we believe the theory applies

to a broader range of environmental and energy policy domains. For example, in order to limit nationally-

excessive investment in solar farms, again driven by local governments, three ministries from China’s central

government announced reforms in June 2018 to the PV (photovoltaics) subsidy regime, eliminating subsidies

to new solar energy projects for 2018 and reducing tariff subsidies for solar power generation.40 By increasing

market pressures, this is a first cut at reducing the incentives of local authorities to encourage excessive solar

power development.

Furthermore, we believe that important components of authoritarian environmental federalism apply to

other authoritarian regimes. For example, many of the larger tensions of centralization and decentralization

characterize governance in Vietnam (Malesky and London, 2014). For Vietnam, the tension of achieving

central goals in the face of subnational preferences has been a crucial challenge since the outset of reforms
38Authors’ interview, Beijing, June 7, 2018a.
39“Chinese City Turns to Wind Power Lottery,” Reuters, April 18, 2018.
40“2018年光伏发电有关事项的通知 (2018 notice regarding solar power matters),” NEA, No. 823, June 1, 2018.
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and integration into the global economy (Painter, 2008). While “decentralization has undermined the uni-

formity of national policies and encouraged unhealthy competition between local governments” (Anh, 2016:

188-189), given acute information shortages, the central government relies on decentralization to to manage

environmental governance (Mol, 2009). Beyond the cases of Vietnam and China, the questions of centraliza-

tion and decentralization are fundamental to environmental governance (Lemos and Agrawal, 2006), with

implications for the trajectory of environmental outcomes in other countries.

Our research provides theoretical as well as practical contributions to the fields of environmental poli-

tics and governance. Theoretically, environmental policymaking in autocracies remains opaque and poorly

understood. Bridging research on environmental federalism with theories of authoritarian decentraliza-

tion and authoritarian information problems provides a framework to understand changes from centralized

governance to decentralized governance, and vice versa. Authoritarian environmental federalism helps to

explain the puzzling persistence of tension between centralized and decentralized environmental gover-

nance. Practically, the pace of China’s power sector reform will have a direct impact on domestic air quality

problems as well as China’s emissions trajectory internationally.

Scholars of environmental policy have watched the muted and often stalled policy response process to

climate change in Western democracies, particularly the U.S., with dismay. Flaws in the democratic policy

process, juxtaposed with rapid authoritarian policy responses, especially in China, lead to both conscious

and unconscious invocations of the benefits of authoritarian efficiency and the virtues of authoritarian en-

vironmental governance. However, this juxtaposition paints an incomplete picture. Incentives inherent to

authoritarian systems mean that environmental governance will be characterized by challenges of imple-

mentation that have deeply rooted causes and which cannot be easily centralized (or decentralized) away.
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Figure A8: Example screenshot of an EIA approval on the MEP website
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Province Number of Plants
1 Anhui 18
2 Chongqing 6
3 Fujian 12
4 Gansu 4
5 Guangdong 14
6 Guangxi 4
7 Guizhou 11
8 Hainan 2
9 Hebei 11

10 Heilongjiang 9
11 Henan 8
12 Hubei 9
13 Hunan 6
14 Inner Mongolia 23
15 Jiangsu 31
16 Jiangxi 5
17 Jilin 2
18 Liaoning 14
19 Ningxia 14
20 Qinghai 6
21 Shaanxi 15
22 Shandong 19
23 Shanxi 31
24 Sichuan 5
25 Tianjin 1
26 Xinjiang 19
27 Yunnan 1
28 Zhejiang 8

Table A3: Total number of coal plants approved in each province between January 2012 and June 2016.
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We also consider possible alternative explanations for the large increase in the number of coal plant ap-
provals and new generating capacity. To measure power demand, we use provincial-level data on electricity
consumption from the China Electricity Council, collated by the CEIC China Premium Database. We also
obtain data on provincial revenue, both total and from industrial SOEs specifically, from China’s National
Bureau of Statistics. Data on coal prices and coal production come from China’s NDRC and National Bureau
of Statistics respectively.

One possibility is that at least some of the increase was driven by increased demand. However, this ex-
planation is not borne out by the data. Calculations show that the year-on-year rate of increase in electricity
consumption has generally been declining. From 2014 to 2015, consumption increased by 0.96%, as com-
pared to a 4.04% increase from 2013 to 2014 and an 8.92% increase from 2012 to 2013.41 Another possibility
is that coal prices affect decisions to apply for permits. Figure A9 shows China’s domestic coal prices from
April 2014 to April 2016, one year before and after decentralization, and when monthly data are available.
While there was a gradual decline in coal prices during this time, this decline is quite very small, and oc-
curs at a roughly constant rate both before and after the decentralization. Therefore, we think that lower
coal prices could have moderately stimulated SOEs’ and other firms’ interests in building more coal-fired
power plants, but we do not think that it plausible that this is the driver for the sudden, large increase in
environmental approvals after decentralization in March 2015.
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Figure A9: Coal Prices by month. The vertical red line indicates when the decentralization policy was
implemented, in March 2015.

41Figures are drawn from authors’ calculations, using data from the China Electricity Council.
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Provinces Time Diff., Cent. Approval Time Diff., De-Cent. Approval Day Changes
1 Anhui 23.6 19.2 -4.3
2 Chongqing 9.6 20.0 10.4
3 Fujian 16.8 26.0 9.2
4 Gansu 15.7 6.0 -9.7
5 Guangdong 26.6 30.5 3.9
6 Guangxi 29.3 6.0 -23.3
7 Guizhou 41.2 2.0 -39.2
8 Hainan 15.0 28.0 13.0
9 Hebei 23.5 14.8 -8.7

10 Heilongjiang 25.0 15.0 -10.0
11 Henan 25.8 18.0 -7.8
12 Hubei 26.7 14.6 -12.1
13 Hunan 19.0 0.0 -19.0
14 Inner Mongolia 21.0 24.6 3.6
15 Jiangsu 19.3 3.2 -16.1
16 Jiangxi 18.5 7.0 -11.5
17 Liaoning 32.0 31.9 -0.1
18 Ningxia 36.6 8.8 -27.8
19 Qinghai 24.0 12.0 -12.0
20 Shaanxi 22.8 15.3 -7.4
21 Shandong 23.0 38.3 15.3
22 Shanxi 30.0 20.7 -9.3
23 Sichuan 23.3 13.0 -10.3
24 Xinjiang 22.0 20.0 -2.0
25 Zhejiang 13.3 14.6 1.3

Table A4: Change in mean difference in days to approval, pre and post decentralization. Negative numbers
indicate faster approval times after decentralization.
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Figure A10: Curtailment total of wind power generation by province, in 100 GWh. Data from National
Energy Administration.
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Figure A11: Newly installed annual grid capacity of wind power generation by province, in 10 MW. Data
from National Energy Administration.
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