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Experimentation has emerged as an important strategy of climate governance, and China, with a distinctive
experiment-based policy process, is a leading example of a state-led and coordinated approach to low-carbon
experimentation. Through a case study of the photovoltaics poverty alleviation (PVPA) initiative—an ambitious
and experimental programme that explores the synergy between renewable energy and sustainable development
by using photovoltaics to generate income for impoverished households and communities—this paper critically
examines this top-down mode of experimentation from a multi-level perspective based on Heilmann's experimentation under hierarchy framework. Drawing from empirical evidence collected over two years from a PVPA
pilot, we show that China's multi-level approach to experimentation requires dynamic mechanisms that enable
not only the adaptation of national-level models to speciﬁc locations but also the incorporation of local implementation lessons in national policymaking. The resulting experimental governance thus extends from a
combination of top-down mechanisms of control, local responses, and the broader contradictions that emerge
from their interactions.

1. Introduction
The last two decades of climate research have provided two key
insights into the governance of low-carbon experimentation at the
subnational level. The ﬁrst insight is the realisation that targeted climate change mitigation policies can have co-beneﬁts and has led to an
interest in sub-national climate action as providing ‘bundles of opportunities’ (Heinrichs et al., 2013; Koehn, 2008). In particular, there is a
growing emphasis on integrating renewable energy with sustainable
development goals in developing countries, such that investment in
renewables is not just environmentally friendly but also produces economic and social beneﬁts for the poor (Holden et al., 2014;
Kumar et al., 2017; Lu et al., 2015). However, despite the evidence of
co-beneﬁts, some commentators have questioned whether low-carbon
policies can be pro-poor as they depend on infrastructure investments
that may exacerbate endemic poverty (Colenbrander et al., 2017). The
second insight is the need for more considerable attention to the mechanisms of multi-level governance—that is, to complex systems of
networked actors operating at multiple levels, through formal and informal mechanisms—as an eﬀective means to deliver climate policy
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(Di Gregorio et al., 2019). However, there is a concern about the extent
to which the diversiﬁcation of governance means results in a blame
avoidance game, whereby responsiility is shifted towards increasingly
unaccountable levels of government (Bache et al., 2014). Low-carbon
policies are shaped by inherent contradictions which are not always
reﬂected in the narratives of action but become painfully evident
during the process of implementation (Castan Broto, 2015).
These contradictions around both decentralisation and multi-level
governance have become visible in China's photovoltaics poverty alleviation (PVPA) initiative, whose objective is to use renewable energy to
deliver sustainable development objectives. While it is common for
governments and international agencies to use renewable energy systems such as photovoltaics, biogas and small hydro for addressing energy access and environmental protection issues (Alstone et al., 2015;
Chen et al., 2012; Chen and Liu, 2017; Kong et al., 2015; Pang et al.,
2015; Sovacool and Drupady, 2012), the PVPA is diﬀerent as it aims to
use renewable energy to generate direct ﬁnancial beneﬁts for impoverished rural communities and households (Geall et al., 2018;
Zhang et al., 2018). As such, the PVPA can be viewed as a policy experiment that explores the potential of a new social co-beneﬁt of low-
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policymakers (Xu, 2011). The model explains how China's policy cycle
is signiﬁcantly diﬀerent from the conventional model commonly
adopted in democratic polities, especially regarding the presence of topdown control and the conduct of local experiments through implementation:
The conventional model of the policy process that is widely taken
for granted by jurists, economists, and political scientists holds that
policy analysis, formulation, and embodiment in legislation precede
implementation. Policy experimentation, as presented in this study,
means innovating through implementation ﬁrst, and drafting universal
laws and regulations later. (Heilmann, 2008b, p.4)
China's experiment-based policy cycle can be thought to consist of
three stages: small-scale piloting, large-scale piloting, and nationwide
implementation. In the ﬁrst stage, a small number of local governments
became ‘experimental points’ in charge of developing the policy from
scratch. The central government select pilots based on three principles.
The ﬁrst principle is voluntarism, which holds that local governments
should be willing to become pilots. Typically, calls-for-applications are
issued, and the central government selects pilots from a pool of applicants. Local governments could be interested in becoming a pilot for
several reasons such as the perceived personal, institutional, and local
beneﬁts of experimentation, individual preferences for innovation and
the presence of supportive communities of practice (Shin, 2017;
Teets et al., 2017). The second selection principle is capability: local
governments need to demonstrate that they can conduct policy experimentation. This is evaluated based on their past record of relevant
experimentation, as well as the quality of the prepared application. The
third principle is diversity, which means that the central government
aims to select pilots from diﬀerent parts of the country to ensure the
results of policy experiments are meaningful at a national level
(Khanna et al., 2014).
Financial subsidies are sometimes provided by the central government to support local experimentation, but this does not always happen
(Lo, 2015c). Local experimentation at the ﬁrst stage is sometimes
guided by central policy documents, but if they exist, the instructions
are often vague at this point, consisting mainly of key principles and
policy rationales (Heilmann, 2008a). Local experimenters would formulate strategies based on these principles. The local experimentation
process at this stage is also shaped by regular inspection and end-ofterm evaluation, where experiences are summarised. Feedback and
consultation between national policymakers and local experimenters
are facilitated by regular conferences that deal with the lessons learned
from local experiments (Heilmann, 2008b).
When the central government deems that suﬃcient experience has
been generated in the ﬁrst stage of experimentation, the policy process
proceeds to the second stage, which also involves piloting, but at a
much larger scale. This stage is known in China as ‘from point to surface’ (Heilmann et al., 2013). In this stage, new piloting opportunities
are extended to a much larger number of local jurisdictions. Experimentation is again encouraged and guided by top-down policy documents, which usually contain more speciﬁc policy details. In this stage,
communication is maintained between the ﬁrst wave of pilots and the
second wave, as well as between the pilots and the central government.
Again, local experiences would be communicated to the central government, which may result in timely policy adjustment in light of the
new information provided about problems faced during experimentation. The second stage is terminated when the central government
deems the policy is suﬃciently mature to be implemented nationally
through central directives, government regulations or law
(Heilmann, 2008b).
The language of pragmaticism and experimentation is encapsulated
in popular maxims, such as Deng's famous ‘cross the river by feeling for
the stones.’ Experimentation is prominent in the rhetoric of policymaking in China, dating back to the foundation years of the Chinese
Communist Party (Heilmann, 2008a; Mei and Liu, 2014). This suggests
that policy experimentation is a durable and institutionalised

carbon policies.
The PVPA illustrates a distinctly Chinese style of formulating policy—a process that involves conducting a large number of local policy
experiments through multi-level governance (Chen et al., 2017;
Smart and Smart, 2001; Zeng, 2015). This style has been described as
experiment under hierarchy, and it is shaping environmental policy not
only in China but also in global arenas where China is increasingly
perceived as a leader in delivering low-carbon policies (AndrewsSpeed and Zhang, 2018; Lo, 2016; Shin, 2018; Urban, 2015). The notion of policy experimentation that we present in this paper follows
Heilmann's characterisation of policy development in contemporary
China as a dynamic process comprising bottom-up experimentation and
top-down control (Heilmann, 2008b). The consequences of this approach are evident on the ground: local governments are tasked with
formulating substantive policy, and their experience plays a signiﬁcant
role in shaping national policy. The Chinese government has put forward a success story based upon this experimentation approach, which
links it with the country's wider aspirations to demonstrate leadership
in climate policy worldwide (Hansen et al., 2018). However, while
ideas of eco-civilisation have shifted local policies and planning paradigms in China, environmental management decisions still rely on a
techno-eﬃciency paradigm where technology implementation is
prioritised over other welfare and ecological protection concerns
(Pow, 2018; Westman and Castán Broto, 2019). The case of the PVPA
provides an opportunity to examine the speciﬁc features of the policy
experimentation style in China, particularly with reference to the
emerging concerns in global environmental governance about the delivery of wider co-beneﬁts for the poor and how to facilitate multi-level
governance.
2. Multi-level governance and experimentation
Experimentation has emerged as a paradigm in research on climate
change governance, particularly linked to ideas of radical change and
societal transitions (Turnheim et al., 2018). At the local level, climate
change experiments have been embraced as a means to intervene to
deliver urgent action in the context of uncertainty (Castan Broto and
Bulkeley, 2013; Madsen and Hansen, 2019; Reed et al., 2015). However, in-depth analyses of urban experimentation have suggested that
experiments emerge alongside a process of state reconﬁguration that
requires new means of governing and controlling people and environments (Bulkeley et al., 2014). This critical work points towards how
states can adopt experimentation as a strategy to reach locales which
were previously outside of their control (Jonas et al., 2011). However,
existing empirical studies on climate experimentation mainly concern
with understanding the role of local authorities in shaping urban responses, whereas the role of the state as an important driver of climate
experimentation is not often discussed. This is likely because existing
studies of experimentation and climate governance are typically conducted in liberal democracies, where the absence of national government initiative creates the necessity for a fragmented and dispersed
approach to climate experiments (Madsen and Hansen, 2019). In contrast, China's experimental style of governing climate change is a prime
example of a national government actively and systematically creating
‘policy laboratories’ and managing how local experimentation is carried
out. As such, China's approach to climate experimentation oﬀers possibility to overcome the fragmentation of initiatives, and their tendency
to remain isolated or short-lived (Geels, 2019).
In his inﬂuential paper, Heilmann (2008b) developed an account of
China's experiment-based policy cycle to explain the country's capability of introducing socioeconomic reforms. At the heart of the experimentation under hierarchy model is the conduct of centrally coordinated but locally implemented experimentation being extensively
used to guide policy formulation and institutional reforms. By conducting multiple experiments in diﬀerent localities, novel solutions
emerge by trial and error and can be learned and adopted by central
2
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The pace of PVPA policy development has been fast, even by
Chinese standards. The experimentation of the PVPA started in October
2014, when the National Energy Administration (NEA) and the State
Council Leading Group Oﬃce of Poverty Alleviation and Development
(OPAD) jointly announced the plan to conduct piloting in 30 selected
counties in six provinces (Anhui, Lingxia, Shanxi, Hebei, Gangsu, and
Qinghai). In March 2017, the NEA announced the second experimentation phase (2017–2020), which would cover 471 impoverished
counties in 16 provinces and would beneﬁt 2 million households from
35,000 villages. By the end of 2017, PV stations with a total capacity of
5.5 GW had been deployed, providing an income stream to 965,000
households (National Energy Administration, 2018).
To explore the dynamics of local PVPA experimentation, empirical
ﬁeldwork was conducted in a pilot location in interior China, which will
be referred to throughout the paper with a pseudonym (North County).
North County was chosen as a case study because it is a site of PVPA
experimentation. The county is a remote and largely rural area with a
vast, open, ﬂat terrain and a semi-arid, continental, monsoon climate.
The county's economy is heavily dependent on agriculture, especially
corn. The natural environment is characterised by the profusion of
unfarmable saline-alkaline ﬂatland, comprising approximately 50% of
the total area of the county. The degraded environment and its remoteness contribute to widespread poverty: in 2017, there were over 90
villages oﬃcially designated as impoverished with more than 40,000
registered rural poor, or approximately 10% of the population. Due to
ample sunshine and the abundance of saline-alkaline land, North
County meets the requirements for PV installation of having good
sunlight and a large area of ﬂatland. The experimental objective of the
county is to support 10,000 impoverished households through the
PVPA.
Two rounds of ﬁeldwork were conducted over a two-year period
(2017 and 2018). The objective of the two rounds of ﬁeldwork was to
trace the impact of policy changes on local experimentation. The
sample included 21 interviews with government oﬃcials from three
diﬀerent levels of government (the provincial-level energy and poverty
oﬃces, the energy and poverty oﬃces of North County, and the leaders
of village governments that have implemented the PVPA) and 15 interviews with members of impoverished households in nine PVPA villages. These villages were chosen because they had PV stations installed
in 2017. For the selection, we used information published in both the
Renewable Energy Feed-in Tariﬀ Subsidy List published by the Ministry
of Finance and the North County Photovoltaics Poverty Alleviation
Evaluation Report published by the county government. The PVPA
projects in all nine villages were built in the ﬁrst half of 2017 and
connected to the grid by the end of June, meaning that they had been
operational for one year at the time of our second visit in July 2018.

governance mechanism in China. Empirical evidence in support of the
experiment under hierarchy model can be seen in studies examining
very diﬀerent policy areas—from economic development to housing
policy to rural reforms (Heilmann et al., 2013; Millar et al., 2016;
Teets, 2015; Zeng, 2015; Zhu and Zhang, 2015; Zhu and
Zhao, 2018)—although fewer studies have linked it to policy innovation in the context of environmental and climate governance (Miao and
Lang, 2015; Shin, 2018).
Policy experiments are inﬂuenced by both top-down and bottom-up
politics, although how contradictions between the two processes
emerge and shape local experimentation has been subjected to ongoing
debate. Through a top-down approach, the central government coordinates local experiments by choosing individuals and institutions as
local experimenters, shaping the content of experimental programmes
through policy guidance documents and selectively adopting local lessons to be emulated by others (Heilmann, 2008b; Mei and Liu, 2014).
However, in light of weakening ideological control, the perceived effectiveness of central control mechanisms depends on the extent to
which central policymakers can access information about the performance of local experimenters (Lo, 2014). The lack of ﬁnancial support,
conﬂicting demands from diﬀerent central ministries, and the complexity of the evaluation system have further weakened the impact of
top-down control (Kostka, 2016; Ran, 2013; Teets et al., 2017). From
the bottom-up, given the varied local conditions in China and the fact
that the interests of local experimenters and central policymakers often
diﬀer, policy experimentation can take on distinct local characteristics
or can be co-opted to serve local priorities (Eaton and Kostka, 2014;
Lo, 2014; Wu et al., 2017). Theoretical and empirical evidence suggests
that when ideals of national experimentation are situated in local
contexts, the contradictions inherent to the delivery of China's experiments become visible, as the example of the PVPA demonstrates.
3. Background and methodology
Despite experiencing unprecedented economic growth since the
1980s, China's impoverished rural population stood at 56 million at the
end of 2015 (State Council, 2016). Rural poverty is concentrated in
interior China, reﬂecting the entrenched developmental imbalance between the wealthy coastal regions and poor hinterlands (Lemoine et al.,
2015; Liu et al., 2014; Lo et al., 2016). President Xi Jinping's highlypublicised, well-resourced and whole-of-government strategy to eliminate rural poverty by 2020 called for a massive increase in funding for
poverty alleviation alongside the adoption of a more targeted approach
to addressing the longstanding problems of administrative ineﬃciency
and waste (Liu et al., 2017). The concept of ‘targeted poverty alleviation’ was introduced, referring to the government's improved ability to
identify those living in impoverished conditions as well as developing
mechanisms of tailored assistance to alleviate causes of poverty
(Zhou et al., 2018).
The PVPA has emerged as a central component of the grand poverty
alleviation strategy and is designated as one of the government's top ten
poverty reduction initiatives (Zhang et al., 2018). In addition to its
primary objective of poverty alleviation, this policy is intended to
contribute to the achievement of China's ambitious renewable energy
targets and stimulate domestic demand for PVs in the context of
American and European embargos (Andrews-Speed and Zhang, 2018;
Geall et al., 2018). The central government positions the PVPA as a
means of generating income for those who live in remote and rural
areas and are unable to work, such as the elderly and the disabled. To
achieve the pro-poor objectives, the PVPA is supported by many policies. The main supportive policy is the solar feed-in tariﬀ policy,
which guarantees PV stations, including PVPA stations, a ﬁxed income
of 20 years (Li et al., 2018; Lo, 2015a). For the majority of cases,
electricity produced by PVPA is sold to the grid rather than consumed
at source in order to maximise beneﬁts from the feed-in tariﬀs, which
are currently set at 0.65–0.85 RMB/kWh, depending on location.

4. Central control
The document analysis and interviews show the central government
shapes local PVPA experimentation primarily through two means: the
promulgation guiding policy documents and the approval process,
which is required before a locality can become a pilot. Furthermore,
top-down control has undergone signiﬁcant changes over time: in the
early phase of experimentation (April 2016—March 2018), the central
government's main objective was to create space for local governments
to test diﬀerent policy options, whereas in the latter phase (post March
2018), the focus changed to improving local implementation through
an ad-hoc policy reﬁnement process that can be seen as a product of
policy learning from local experimentation.
During the early phase of experimentation, the central government
attempted to encourage experimentation with diﬀerent practices in
order to identify what might work best. The lack of practical knowledge
of what works and what does not at this stage meant that the central
government mainly relied on deﬁning policy goals to guide local experimentation. The Opinion on the Implementation of PVPA (OIP)
3
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introduced an online approval system of PVPA that imposed strict design parameters, such as the size of the proposed power stations. As an
interviewee from the energy oﬃce explained:
The State Council developed a new system to manage the approval
of PVPA projects. To apply for the PVPA, we need to login to the system
and choose a province, and then a county, and then a village, and then
the system automatically generates the number and names of the impoverished households from the national database. The system set the
size of PV stations at 5–7 kW per household, so, for example, if the
village has 20 poor households, you can only choose to build a PV
station of 100–140 kW. (an energy oﬃce oﬃcial)
Access to the new approval system was given to the poverty oﬃce
only. As the energy oﬃcial noted, ‘the whole approval process has to be
initiated by the poverty oﬃce; we (the energy oﬃce) provide support
after it is approved. This is because we were not given access to the
system’. Thus, by refusing the energy oﬃce access to the approval
system, the central government sought to make the poverty oﬃce more
involved in the planning process.

released in April 2016, which was the main policy document of the
PVPA at the time, directed attention to the pro-poor objective (providing households without labour capacity at least 3000 RMB per year
for at least 20 years) sought by the central policymakers rather than to
the speciﬁc implementation instructions.
Furthermore, the OIP inﬂuenced local experimentation by highlighting certain key issues that require the attention of local policymakers and provided some policy options as a foundation for experimentation. For example, while the OIP stated that the PVPA was not
applicable everywhere, it did not deﬁne eligibility. Instead, the OIP
tasked county governments with establishing clear rules and transparent processes to ensure the selection outcome was fair. Similarly, the
OIP stated that impoverished households and villages should not be
required to contribute funds to the implementation of the PVPA, but did
not specify what other funding mechanisms the PVPA should use.
Instead, the OIP oﬀered several options for local experimentation, such
as using the poverty-dedicated funding or low interest loans from the
Agricultural Bank and the National Development Bank to support the
PVPA. Technologically, the OIP recommended experimenting with
three types of PV projects: rooftop solar power (RSP), village-level solar
power (VSP) and centralised solar power (CSP). RSP refers to smallscale solar units installed in individual houses and owned by individual
households. VSP are medium-scale power stations installed within a
village jurisdiction, owned by the village committees who are responsible for managing the collective economy. CSP are large-scale
power stations owned by companies and requiring a signiﬁcant investment in CSP.
By 2018, the central government had accumulated a signiﬁcant
amount of experience and knowledge from local experiments, and the
lessons learnt drove the central government to strengthen top-down
control by establishing additional rules, which reduced the scope for
local discretion and experimentation (Table 1). The Management
Methods of the PVPA (MMP), released in March 2018, introduced a
series of restrictions over programme eligibility, such as stating that the
construction site cannot belong to agricultural land or non-agricultural
construction land. This came in addition to other land use regulations
that ruled out the development of ecologically signiﬁcant land. It emphasised that the village collective should be the main beneﬁciary of
the income generated from the PVPA, although the funds were to only
be used for poverty alleviation purposes. The MMP strongly promoted
VSPs, likely from experience showing that the cost of rooftop systems
was too high whereas the CSP had often been exploited by local governments to circumvent the solar power quota imposed by the central
government. The MMP also introduced clear regulations over project
size: 300 kW for a typical VSP, which can be relaxed to 500 kW if
technical conditions such as grid capacity are met. In one of the most
striking policy changes, the MMP strictly forbade local governments to
ﬁnance PVPA through borrowing over the concern that borrowing
would mean that less money was going to poor households.
The approval processes were also modiﬁed in 2018 to strengthen
central control of PVPA experimentation. During the early phase of
experimentation, the central government did not control the approval
process, in the sense that applicants could rely on getting permission
quickly, according to our interviewee. In 2018, the central government

5. Local responses
In North County, the energy oﬃce, the poverty oﬃce and the forestry oﬃce were the key players in bottom-up politics during the experimentation of the PVPA. The PVPA requires expertise in both renewable energy and poverty alleviation. However, the experimental
approach was made diﬃcult by unsupportive local authorities.
One of the key bottom-up factors in North County was that the
poverty oﬃce refused to get involved with the PVPA, despite the fact
that the PVPA should help the poverty oﬃce achieve its political target
of eliminating poverty by 2020. The poverty oﬃce's refusal to get involved was made on technical grounds; that the PVPA is completely
new to poverty oﬃcials, and they do not have the relevant expertise to
evaluate the initiative, so it is best to hand responsibility over to the
energy oﬃce. However, when probed deeper, the poverty oﬃcials also
expressed critical views about the PVPA, especially regarding the ways
it helps the poor:
The PVPA is going to turn people into lazy people, sitting at home
waiting for income. It is quite an idealistic thought to give impoverished households 3000 RMB for 20 years, but that is just going to
make people lazy. When we talk about poverty alleviation, we focus on
self-help. We provide people with means of production, like a few sheep
and cows to help them get milk, or some seed and equipment to help
them grow fruit, but you have to work hard and succeed through your
own eﬀort. It is about giving people the means to generate income, not
giving people money directly. (a poverty oﬃce oﬃcial)
This comment indicates that the PVPA faced ideological challenges
from the local poverty oﬃce. In particular, the idea of giving money to
the poor—which is the key goal of the PVPA—contradicts the belief
held by poverty oﬃcials at North County, which in Chinese is expressed
as it is best to be ‘teaching to ﬁsh’ (i.e., creating new economic opportunities) rather than ‘giving ﬁsh’ (i.e., giving money to the poor)
because the former is believed to be more sustainable while the latter
creates dependency on the state. Consequently, in North County, the
poverty oﬃce focused on supporting poor households in enhancing

Table 1
Evolution of top-down mechanisms of control.

Responsible agency
Site selection
Technical design
Funding mechanisms

2016

2018

No clear guideline.
Local governments to develop clear rules and transparent processes to ensure the selection
was fair.
Local governments to experiment with three options: No clear guideline. Roof-top solar
power (RSP), village-level solar plants (VSP), and concentrated solar plants (CSP).
Local government to experiment with diﬀerent funding models, such as using poverty
funding or low-interest loan.

The poverty oﬃce should be in charge.
Forbade the use of agricultural land or non-agricultural
construction land for building PVPA.
VSP as the preferred mode and there are guidelines on size
of VSP (300–500 kW).
Local governments not allowed to ﬁnance PVPA projects
through borrowing.

4
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discussed above signﬁcaintly shaped the possibilities of local experimentation in North County. The local energy oﬃce, as the lead PVPA
experimenter, was placed in a diﬃcult situation. On the one hand, it
needed to fulﬁll the central government's goal of quickly installing PV
to ensure that impoverished households would receive 3000 RMB per
year, and on the other hand, it needed to design and implement the
experimentation plan without the support of other local bureaucracies,
especially the poverty oﬃce.
Despite these diﬃculties, the energy oﬃce was able to move
quickly. A company was promptly set up by the energy oﬃce to manage
the projects and handle the tendering procedure, although the village
collectives would be the oﬃcial owners of the PV stations. Contract
tendering was released in February 2017, and contracts were awarded
based on the price and historical record of the companies. While it is
reported that rent-seeking and local protectionism are common in
photovoltaic project development (Kayser, 2016), there was no local
preference as there were no PV manufacturers in North County. The
contract was ultimately awarded to several top-tier companies from
Jiangsu, China's leading PV production base. What followed was a
frenzy of construction activity, which had only just begun in April because the long winter made it impossible to begin earlier. The energy
oﬃce pushed to complete the installation—that is, to connect to the
grid and produce electricity—before the end of June, less than a year
after the start of the experimentation. The State Grid made the feed-in
tariﬀ payments generated by the PV stations to the poverty oﬃce, who
then passed on the funds to the village committee. We veriﬁed with the
impoverished households that they received the payment of 3000
RMB—the minimum amount required by the central government—in a
timely manner, with the money deposited directly into their bank accounts. Most of those who received the funds had disability issues or
were elderly people who had little ability to earn wages. The income
they received was mostly spent on daily necessities such as medicine
and food.
Notwithstanding these positive results, there are some notable
limitations and concerns that negatively aﬀected the pro-poor impact of
the PVPA in North County. The ﬁrst problem was that the energy oﬃce
had to limit the scale of experimentation. While there were close to a
hundred oﬃcially impoverished villages in the county that were eligible to participate in the PVPA under the guidelines deﬁned by the
central government, only nine PV stations were built by mid-2018, with
no plans for more projects. Consequently, many impoverished households were unable to beneﬁt from the PVPA. Most of the built PV stations were small (100 kW capacity). Capacity limited the amount of
income that the PVPA could generate and reduced eﬃciency (Wu et al.,
2018). All households and village oﬃcials to whom we spoke stated
that they preferred the PV to be larger and generate more income,
which was both an endorsement of the PVPA and a critique of the size
of the PV stations.
The second concern was over the distribution of the beneﬁts. While
we could conﬁrm that impoverished households received 3000 RMB a
year payment, there was no guarantee of how long such payment would
continue. Interviews with village oﬃcials revealed that there were
plans to cease payments after 2020. Instead, PVPA-generated income
would be given directly to the village-level government with the discretion to spend it as it sees ﬁt. In this case, the village heads intended
to use this income to fund a health insurance scheme beneﬁting everybody—not just the poor—in the village. Such approach goes against
the central government's pledge to support impoverished households
for at least 20 years. As one oﬃcial put it, ‘there will be no more poor
people by 2020 according to the central government’. This represents a
vision of poverty as a one-oﬀ, simple problem. Poverty is, however, a
complex problem that depends on structural drivers of vulnerability.
For example, PVPA beneﬁted mostly the elderly and other groups of the
population who are generally unable to work or access any other income. These poor households often cited illnesses and disabilities and
made it clear that they were not able to escape the poverty trap without

their economic activities by providing them productive assets such as
livestock. However, the central government now recognises that both
‘teaching to ﬁsh’ and ‘giving ﬁsh’ strategies can be eﬀective and complement each other (State Council, 2018). The local attitude towards
the PVPA is a symptom of the discursive gap between the central policymakers and local oﬃcials. Lieberthal and Oksenberg (1988) argue
from an institutionalist perspective that the success and failure of speciﬁc policies in contemporary China depend on consensus-building and
cooperation among a signiﬁcant number of policy actors. Such consensus-building was clearly lacking in the poverty oﬃce of North
County.
The poverty oﬃce's refusal to cooperate created two problems. First,
the energy oﬃce had to conduct the experiment almost all by itself and,
consequently, the design of PVPA did not receive adequate input from
the poverty oﬃce. Lack of input prevented the integration of the PVPA
into a more comprehensive poverty alleviation strategy. Instead, technical considerations dominated the PVPA design. Villages were chosen
to install PVPA primarily based on technical feasibility, particularly the
capability of the grid to support the additional load created by the PV
stations, rather than poverty alleviation needs. While the chosen villages were genuinely poor, many poor villages were ruled out of the
implementation plan simply because they did not have enough grid
capacity. The conservative size of the solar power stations stemmed
from concerns over grid capacity.
Inadequate funding for experimentation was the second problem.
Despite the consistent decline in costs, constructing PV stations remains
capital-intensive and requires signiﬁcant upfront costs (AndrewsSpeed and Zhang, 2018). Since the central government required that
villages or households not be asked to pay, it was left to the local
governments to ﬁgure out ways to ﬁnance the projects. Like many other
policies, the central government did not create speciﬁc funding tied to
the PVPA. Instead, the central government wanted local governments to
use funds earmarked for poverty alleviation to support the PVPA. North
County was a national level poverty county and therefore received
signiﬁcant funding from the central government in support of its poverty alleviation activities. However, the funds earmarked for poverty
alleviation were tightly controlled by the poverty oﬃce, who refused to
release the funds to support the PVPA. With no other source of funding,
the energy oﬃce had to limit the scale of the project, as well as request
the contracted PV developers to help secure a loan from the bank and
pay back the loan from the income generated by the solar power stations. This approach further reduced the ability of PVPA to support the
poor.
Another contradiction made obvious during the experimentation in
North County was the conﬂicts between the energy oﬃce and the forestry oﬃce over land use. PV is land-intensive and the central government had explicitly forbidden the conversion of productive farmland
into PV stations. In North County, during site selection, the energy ofﬁce made sure that the PV stations were built on non-farmed land, such
as saline-alkaline land. However, a large tract of the land had been
classiﬁed as wetland of national signiﬁcance and, therefore, was under
the jurisdiction of the forestry oﬃce. Nevertheless, the local forestry
oﬃce was not consulted during the site selection process, and after it
found out that some PV stations were built on wetland designated as
nationally signiﬁcant, it ordered the PV stations to be removed. As a
result of the removal, the villagers stopped receiving PVPA income, and
they received no information or guarantee on whether they would ever
get a new PV station. Land conﬂicts aﬀected future projects as well. The
village oﬃcials informed us that it became very diﬃcult to build new
PV stations because of objections from the forestry oﬃce. Lack of enrolment of the Forestry Oﬃce at the earlier stages of the programme
had further consequences for the future development of the PVPA.
6. Contradictions and consequences
The contradictions between top-down and bottom-up politics
5
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The central government uses the experimental approach not only to
deliver policy but also to design and test that policy. Developing a new
policy is costly, disruptive and prone to failure. This approach enables
the central government to ﬁt policies on the go, without making initial
investments on the assumption that failure is allowed. In the PVPA case,
for example, there is not only experimentation with technology and
ﬁnancial models but also with the context of governance in which this
policy is implemented. Bulkeley et al. (2014) have argued that rather
than looking at low-carbon experimentation as a collection of separate,
indeterminate projects, we should be thinking of experimentation as the
primary way in which energy and the climate are governed (cf.
Turnheim et al., 2018). From this perspective, China provides an example of a system of governance which not only allows an experimental
approach but also explicitly pursues it. In this system, experimental
failures shape a new generation of poverty alleviation policies. As
Castán Broto (2015) has argued, the contradictions embedded in lowcarbon policies are the engines that drive action and change—although
change comes at a cost. The case of China also demonstrates that lowcarbon experimentation is not inherently environmentally benign, as it
became evident with the conﬂicts around the wetlands in North County.
In sum, our analysis shows that the experimentation under hierarchy model requires dynamic mechanisms that enable adapting national-level models to speciﬁc locations while incorporating local implementation lessons in national policymaking. The results emerged
from a combination of top-down mechanisms of control, bottom-up
responses and the broader contradictions that emerge from their interactions. In the case of the PVPA, the visionary approach of the
central government—explicitly linking environmental and sustainable
development goals—encountered resistance on the part of local authorities. Conversely, national visions were both enabled and hindered
by top-down mechanisms of control, which stiﬀened the possibilities for
local appropriation and innovation in context. The experimentation
under hierarchy approach is a strategy to deliver incomplete policy
while sticking to ambitious goals. In practice, however, the question
that matters is what transformations do these policies enable? There is
scant evidence of a profound transformation in socio-technical systems,
such as the democratisation of governance, or of a signiﬁcant material
transformation of people's lives. The appropriation of experimental
approaches within what is, in essence, a technocratic state apparatus
may remove ambiguity and potentiality and delink experimentation
from sustainability transformations.

consistent support. However, local oﬃcials seemed unable to focus on
action to address the structural drivers of poverty, deploying instead
clichés about the distinction between lazy and deserving populations.
The PVPA payment was conceived as a one-oﬀ experiment rather than
as a long-term consistent strategy to alleviate poverty.
The new approval system and guidelines introduced by the central
government intended to address some of these experimentation problems. These changes, however, came too late for the projects already
built in North County. Furthermore, the transfer of responsibility to the
poverty oﬃce may not have made a diﬀerence because the poverty
oﬃce remained steadfastly uninterested in the PVPA. While there was
signiﬁcant potential for future expansion, the local government has no
plans to build new PVPA stations, not now or in the foreseeable future.
7. Discussion and concluding remarks
Environmental governance in China is typically conceptualised as a
top-down process (Lo, 2015b), but examining the PVPA from a multilevel governance perspective shows that both top-down and bottom-up
politics are essential in the context of policy experimentation. Local
governments, as the primary implementers of the experimental approach, are empowered to make decisions according to their local settings, capacities and constraints. Local discretion, subject to restrictions
imposed by top-down control, is important in encouraging pragmatic
innovation. The central government systematically orchestrates local
experiments. These experiments are the means whereby the central
government gathers information about what works and what does not
through local experiences and then reﬁnes the policy in a step-by-step
fashion. Tasking local governments to experiment through implementation also has the advantage of expediting the policymaking
process. PVPA is a highly innovative policy, which means that it could
take time for the central government to fully understand the intended
and unintended consequences of the many diﬀerent options in the
technical, ﬁnancial and management components of the program. By
not having to work out a detailed plan, China's approach allows for the
quick introduction and implementation of PVPA. Given the urgent need
to tackle climate change challenges, the ability to quickly devise a
policy solution could be crucial.
Initially, the case study suggests that China's attempt to explore
new, pro-poor co-beneﬁts of low-carbon policies through policy experimentation has been frustrated by the contradictions between topdown and bottom-up politics. Decentralising policy experimentation
pushes the burden of policy development and the risk of failure on to
local governments, and thus may become a source of central-local
conﬂict. Given that local governments, especially at the county level,
have limited resources and capacity, and that they often do not receive
suﬃcient ﬁnancial support from the central government for conducting
policy experiments, it is not at all surprising that experimentation results are often not ideal. Implementation problems during the PVPA
experimentation, such as subsidy delays, insuﬃcient infrastructure, low
quality equipment, inﬂexible proﬁt allocation mechanisms, ineﬃcient
PV stations, as well as issues regarding funding, maintenance and accountability, have been reported elsewhere, which suggests that our
case study is not an isolated incident (Geall et al., 2018; Li et al., 2018).
Environmental governance can be mobilised to suggest a menu of options about how to improve the implementation of the PVPA, for example through the engagement of conventional ideas of coordination
and alignment. Collaboration among the energy oﬃce, the poverty ofﬁce and the forestry oﬃce from the beginning of the project could have
delivered radically diﬀerent results. Cultural change in the poverty
oﬃce about the co-beneﬁts of energy policies could have helped them
to embrace the programme diﬀerently. A better understanding of the
qualitative characteristics of poverty could have helped deﬁne targeted
programmes for poverty reduction. These are all reasonable proposals.
However, while we would not be opposed to any of those proposals, we
think such analysis misses the point.

Declaration of Competing interest
The authors declare no conﬂict of interest.
Acknowledgement
This work was supported by the Early Career Scheme (22604217)
and the General Research Fund (12600718) of the Research Grants
Council of Hong Kong. Vanesa Castán Broto would like to thank the
Leverhulme Trust for their support via the Philip Leverhulme Prize. We
would like to thank Genia Kostka, Sarah Rogers, and the anonymous
reviewers for their helpful comments.
References
Alstone, P., Gershenson, D., Kammen, D.M., 2015. Decentralized energy systems for clean
electricity access. Nat. Clim. Chang. 5, 305.
Andrews-Speed, P., Zhang, S., 2018. China as a low-carbon energy leader: Successes and
limitations. Journal of Asian Energy Studies 2, 1–9.
Bache, I., Bartle, I., Flinders, M., Marsden, G., 2014. Blame games and climate change:
accountability, Multi-Level Governance and Carbon Management. The British
Journal of Politics and International Relations 17, 64–88.
Bulkeley, H.A., Castán Broto, V., Edwards, G.A., 2014. An Urban Politics of Climate
change: Experimentation and the Governing of Socio-Technical Transitions.
Routledge.
Castan Broto, V., 2015. Contradiction, intervention, and urban low carbon transitions.

6

Global Environmental Change 59 (2019) 101993

K. Lo and V. Castán Broto

Policy 54, 152–159.
Lo, K., 2015c. The “Warm Houses” program: Insulating existing buildings through compulsory retroﬁts. Sustainable Energy Technologies and Assessments 9, 63–67.
Lo, K., Xue, L., Wang, M., 2016. Spatial restructuring through poverty alleviation resettlement in rural China. J. Rural. Stud. 47, 496–505.
Lu, Y., Nakicenovic, N., Visbeck, M., Stevance, A.-.S., 2015. Policy: Five priorities for the
un sustainable development goals. Nature News 520, 432.
Madsen, S.H.J., Hansen, T., 2019. Cities and climate change - examining advantages and
challenges of urban climate change experiments. European Planning Studies 27,
282–299.
Mei, C., Liu, Z., 2014. Experiment-based policy making or conscious policy design? The
case of urban housing reform in China. Policy Sci. 47, 321–337.
Miao, B., Lang, G., 2015. A tale of two eco-cities: experimentation under hierarchy in
Shanghai and Tianjin. Urban Policy and Research 33, 247–263.
Millar, R., Jian, W., Mannion, R., Miller, R., 2016. Healthcare reform in China: making
sense of a policy experiment? J. Health Organ. Manag. 30, 324–330.
National Energy Administration (2018) Press conference for photovolataics poverty alleviation power station management methods. http://www.nea.gov.cn/2018-08/01/
c_137360859.htm.
Pang, M., Zhang, L., Ulgiati, S., Wang, C., 2015. Ecological impacts of small hydropower
in China: Insights from an emergy analysis of a case plant. Energy Policy 76,
112–122.
Pow, C., 2018. Building a harmonious society through greening: Ecological civilization
and aesthetic governmentality in China. Annals of the American Association of
Geographers 108, 864–883.
Ran, R., 2013. Perverse incentive structure and policy implementation gap in China's
local environmental politics. Journal of Environmental Policy & Planning 15, 17–39.
Reed, S.O., Friend, R., Jarvie, J., Henceroth, J., Thinphanga, P., Singh, D., Tran, P.,
Sutarto, R., 2015. Resilience projects as experiments: implementing climate change
resilience in Asian cities. Climate and Development 7, 469–480.
Shin, K., 2017. Mission-driven agency and local policy innovation: Empirical analysis
from baoding, China. Journal of Chinese Political Science 22, 549–580.
Shin, K., 2018. Environmental policy innovations in China: A critical analysis from a lowcarbon city. Env Polit 5, 830–851.
Smart, A., Smart, J., 2001. Local citizenship: welfare reform urban/rural status, and exclusion in China. Environment and Planning A. 33, 1853–1869.
Sovacool, B.K., Drupady, I.M., 2012. Energy Access, Poverty, and Development: The
Governance of Small-Scale Renewable Energy in Developing Asia. Routledge, Oxon.
State Council (2016) 13th Five-Year plan on poverty alleviationhttp://www.gov.cn/
zhengce/content/2016-12/02/content_5142197.htm.
State Council (2018) Guiding opinions of the central committee of the communist party of
china and the state council on winning the three-year ﬁght against poverty. http://
www.gov.cn/zhengce/2018-08/19/content_5314959.htm.
Teets, J.C., 2015. The politics of innovation in China: Local oﬃcials as policy entrepreneurs. Issues and Studies 51, 79.
Teets, J.C., Hasmath, R., Lewis, O.A., 2017. The incentive to innovate? The behavior of
local policymakers in China. Journal of Chinese Political Science 22, 505–517.
Turnheim, B., Kivimaa, P., Berkhout, F., 2018. Innovating Climate governance: Moving
Beyond Experiments. Cambridge University Press.
Urban, F., 2015. Environmental innovation for sustainable development: the role of
China. Sustainable Development 23, 203–205.
Westman, L.K., Castán Broto, V., 2019. Techno-economic rationalities as a political
practice in urban environmental politics in China. Environment and Planning C:
Politics and Space 37, 277–297.
Wu, J., Zuidema, C., Gugerell, K., de Roo, G., 2017. Mind the gap! barriers and implementation deﬁciencies of energy policies at the local scale in urban China. Energy
Policy 106, 201–211.
Wu, Y., Ke, Y., Zhang, T., Liu, F., Wang, J., 2018. Performance eﬃciency assessment of
photovoltaic poverty alleviation projects in China: A three-phase data envelopment
analysis model. Energy 159, 599–610.
Xu, C., 2011. The fundamental institutions of China's reforms and development. J. Econ.
Lit. 49, 1076–1151.
Zeng, J., 2015. Did policy experimentation in China always seek eﬃciency? A case study
of Wenzhou ﬁnancial reform in 2012. Journal of Contemporary China 24, 338–356.
Zhang, H., Xu, Z., Sun, C., Elahi, E., 2018. Targeted poverty alleviation using photovoltaic
power: Review of Chinese policies. Energy Policy 120, 550–558.
Zhou, Y., Guo, Y., Liu, Y., Wu, W., Li, Y., 2018. Targeted poverty alleviation and land
policy innovation: Some practice and policy implications from China. Land Use Policy
74, 53–65.
Zhu, X., Zhang, Y., 2015. Political mobility and dynamic diﬀusion of innovation: The
spread of municipal pro-business administrative reform in China. Journal of Public
Administration Research and Theory 26, 535–551.
Zhu, X., Zhao, H., 2018. Recognition of innovation and diﬀusion of welfare policy:
Alleviating urban poverty in Chinese cities during ﬁscal recentralization. Governance
31, 721–739.

Environment and Planning D: Society and Space 33, 460–476.
Castan Broto, V., Bulkeley, H., 2013. A survey of urban climate change experiments in
100 cities. Global Environmental Change 23, 92–102.
Chen, B., Shen, W., Newell, P., Wang, Y., 2017. Local climate governance and policy
innovation in China: a case study of a piloting emission trading scheme in Guangdong
province. Asian Journal of Political Science 25, 307–327.
Chen, L., Zhao, L., Ren, C., Wang, F., 2012. The progress and prospects of rural biogas
production in China. Energy Policy 51, 58–63.
Chen, Q., Liu, T., 2017. Biogas system in rural China: Upgrading from decentralized to
centralized? Renewable and Sustainable Energy Reviews 78, 933–944.
Colenbrander, S., Gouldson, A., Roy, J., Kerr, N., Sarkar, S., Hall, S., Sudmant, A., Ghatak,
A., Chakravarty, D., Ganguly, D., McAnulla, F., 2017. Can low-carbon urban development be pro-poor? The case of Kolkata. India. Environment and Urbanization 29,
139–158.
Di Gregorio, M., Fatorelli, L., Paavola, J., Locatelli, B., Pramova, E., Nurrochmat, D.R.,
May, P.H., Brockhaus, M., Sari, I.M., Kusumadewi, S.D., 2019. Multi-level governance
and power in climate change policy networks. Global Environmental Change 54,
64–77.
Eaton, S., Kostka, G., 2014. Authoritarian environmentalism undermined? Local leaders’
time horizons and environmental policy implementation in China. China Q. 218,
359–380.
Geall, S., Shen, W., Gongbuzeren, 2018. Solar energy for poverty alleviation in China:
State ambitions, bureaucratic interests, and local realities. Energy Research & Social
Science 41, 238–248.
Geels, F.W., 2019. Socio-technical transitions to sustainability: a review of criticisms and
elaborations of the multi-level perspective. Curr. Opin. Environ. Sustain. https://doi.
org/10.1016/j.cosust.2019.06.009.
Hansen, M.H., Li, H., Svarverud, R., 2018. Ecological civilization: interpreting the chinese
past, projecting the global future. Global Environmental Change 53, 195–203.
Heilmann, S., 2008a. From local experiments to national policy: The origins of China's
distinctive policy process. The China Journal 59, 1–30.
Heilmann, S., 2008b. Policy experimentation in China's economic rise. Stud. Comp. Int.
Dev. 43, 1–26.
Heilmann, S., Shih, L., Hofem, A., 2013. National planning and local technology zones:
Experimental governance in China's torch programme. China Q. 216, 896–919.
Heinrichs, D., Krellenberg, K., Fragkias, M., 2013. Urban responses to climate change:
Theories and governance practice in cities of the global South. Int. J. Urban Reg. Res.
37, 1865–1878.
Holden, E., Linnerud, K., Banister, D., 2014. Sustainable development: our common future revisited. Global Environmental Change 26, 130–139.
Jonas, A.E., Gibbs, D., While, A., 2011. The new urban politics as a politics of carbon
control. Urban Studies 48 (12), 2537–2554.
Kayser, D., 2016. Solar photovoltaic projects in China: high investment risks and the need
for institutional response. Appl. Energy 174, 144–152.
Khanna, N., Fridley, D., Hong, L., 2014. China's pilot low-carbon city initiative: A comparative assessment of national goals and local plans. Sustainable Cities and Society
12, 110–121.
Koehn, P.H., 2008. Underneath Kyoto: emerging subnational government initiatives and
incipient issue-bundling opportunities in China and the United States. Global
Environmental Politics 8, 53–77.
Kong, Y., Wang, J., Kong, Z., Song, F., Liu, Z., Wei, C., 2015. Small hydropower in China:
The survey and sustainable future. Renewable and Sustainable Energy Reviews 48,
425–433.
Kostka, G., 2016. Command without control: The case of China's environmental target
system. Regulation & Governance 10, 58–74.
Kumar, A., Sah, B., Singh, A.R., Deng, Y., He, X., Kumar, P., Bansal, R., 2017. A review of
multi criteria decision making (MCDM) towards sustainable renewable energy development. Renewable and Sustainable Energy Reviews 69, 596–609.
Lemoine, F., Poncet, S., Ünal, D., 2015. Spatial rebalancing and industrial convergence in
China. China Economic Review 34, 39–63.
Li, Y., Zhang, Q., Wang, G., McLellan, B., Liu, X.F., Wang, L., 2018. A review of photovoltaic poverty alleviation projects in China: Current status, challenge and policy
recommendations. Renewable and Sustainable Energy Reviews 94, 214–223.
Lieberthal, K., Oksenberg, M., 1988. Policy Making in China: Leaders, Structures, and
Processes. Princeton University Press, Princeton.
Liu, S., Zhang, P., Lo, K., 2014. Urbanization in remote areas: A case study of the
Heilongjiang reclamation area. Northeast China. Habitat International 42, 103–110.
Liu, Y., Liu, J., Zhou, Y., 2017. Spatio-temporal patterns of rural poverty in China and
targeted poverty alleviation strategies. J. Rural. Stud. 52, 66–75.
Lo, A.Y., 2016. Challenges to the development of carbon markets in China. Climate Policy
16, 109–124.
Lo, K., 2014. China's low-carbon city initiatives: The implementation gap and the limits of
the target responsibility system. Habitat Int. 42, 236–244.
Lo, K., 2015a. Governing China's clean energy transition: Policy reforms, ﬂexible implementation and the need for empirical investigation. Energies 8, 13255–13264.
Lo, K., 2015b. How authoritarian is the environmental governance of China? Environ. Sci.

7

