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5
Collaborative efforts on energy
transition in urban China:  
Institutional enabling and 
constraining conditions 

ABSTRACT 

China’s high rates of economic growth, industrialisation and urbanisation 
elevate it to the position of the largest carbon emitter worldwide. Concern 
about carbon has led to China’s energy transition and dedication to large-scale 
renewable energy projects. Handling energy transition problems and 
implementing energy policies require integrated and collaborative strategies 
involving an array of stakeholders. Pursuing a successful collaboration 
among stakeholders is indeed complicated, particularly within China’s strong 
top-down, regulatory policy framework. We seek to understand how current 
institutional rules and routines affect local energy practices, and identify key 
institutional barriers and opportunities for collaborative governance in local 
energy practices. In this chapter we opt for an expansion of the Institutional 
Analysis and Development (IAD) framework. In doing so, we target the informal 
patterns of interaction to conduct our institutional analysis through a case study 
of a decentralised photovoltaic (PV) power generation project in Guangzhou, 
southern China. We identify several key problems in Guangzhou related to the 
structure of Chinese energy governance that are also likely to occur in other 
Chinese cities. Notably in this study, we discovered important power imbalances 
between stakeholders, and found that the grid operators hold the monopoly 
position in the development of the decentralised PV project. The issue of 
power imbalances has triggered a chain of problems within the decentralised 
PV project, including financial difficulties, information opacity, and ineffective 
supervision. As such, these problems are major barriers to situation-specific 
policies that build on integrated strategies and collaborative approaches. 

KEY WORDS: Stakeholder collaboration; IAD framework; Institutional analysis; 
Energy Transition; Urban China
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5.1 Introduction  

A pproximately seventy percent of all energy on the planet is consumed by cities (IEA, 
2016); cities are therefore key players in the transition towards a low-carbon society 
(Wu et al., 2018). Cities are also areas of immense diversity, with multiple land uses, 

activities, and social groups, creating dynamic urban spaces. Energy transition will, however, 
have significant impacts on urban areas by affecting land use, economic activity and social 
groups (e.g., De Boer and Zuidema, 2016). As such, cities require collaborative efforts among 
a wide range of organisations, communities, and individuals working together to make 
energy transition a reality (Dowling et al., 2018; Hernández-Palacio, 2017). Collaboration is 
especially problematic, though, as many stakeholders in the transition process are highly 
interdependent, spanning from house owners, energy suppliers, technology providers, 
project developers, to different levels of authority with various values, means, and scope of 
actions (Bekebrede et al., 2018). In response, many studies emphasise the role of integrative 
approaches, cross-sectoral communication, and multi-actor coordination in the energy 
transition process (e.g., Beermann and Tews, 2017; Sataøen et al., 2015; Van der Schoor 
and Scholtens, 2015). Although deemed important, integrative and collaborative styles of 
working are not necessarily common practice.   

China is among the countries where integrative and collaborative styles of working are not 
very common. China nevertheless has high ambitions for pursuing a low fossil carbon society 
(NDRC, 2016). The rapid process of urbanisation in China indicates that almost 60% of its 
population already lives in cities. Hence, China will increasingly have to rely on local policy 
solutions and ideally, on more integrative and collaborative styles of working to advance 
energy transition. China is well-aware that implementing its national energy policies requires 
additional action at local and urban level for the promotion of smart grids, electric vehicles, 
and decentralised energy systems that run substantially on renewable energy sources 
(Geng et al., 2016; Sahu, 2018). Local action cannot be achieved by a single actor, such as 
a specific governmental department, nor should it rely only on mere top-down established 
policy schemes. Instead, it requires multiple interdependent stakeholder involvement in the 
design and implementation of local policies and actions (Devine-Wright et al., 2017; Stremke, 
2012; Wu et al., 2017). Although the pursuit of energy policies in China has increasingly 
embraced a market-based or even a collaborative-based approach, energy policies remain 
predominantly designed and implemented in a top-down fashion (Cai and Aoyama, 2018; Lo 
et al., 2018; Schreurs, 2017; Shen, 2017). As a result, local energy policies are dominated by 
national targets and schemes, and largely rely on the capacity of local governmental agencies 
to be implemented (Wu et al., 2018). The pursuit of more collaborative efforts at local level, 
where multiple stakeholders try to balance different interests, ambitions and actions, is not 
only uncommon, but also complicated.  
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Pursuing successful collaboration strategies is in itself already a challenging task, typically 
requiring certain enabling institutional conditions and external stimuli to trigger stakeholders 
to act together (Ma et al., 2018). Appropriate conditions include formal institutional 
arrangements, e.g., political system, organisational structure and informal practices, routines 
and beliefs within organisations and society at large, and call for a socially shared set of self-
sustaining traditions, beliefs, norms, and expectations (Andrews-Speed, 2012). As Sovacool 
(2014) states, institutional structures (both formal and informal) shape individual behaviours 
and social interactions and can both hinder and facilitate decision-making processes in 
multi-stakeholder settings. Hence, as Lammers and Hoppe (2019) argue, adopting an 
institutional perspective is advantageous for understanding the organisational structures 
behind the complex process of collaboration and integration in energy governance. Adopting 
an institutional perspective for local action can also inform us on how the development and 
pursuit of multi-stakeholder collaboration at local level occurs in the context of the top-down 
and largely government dominated energy policies in China.

Adopting an institutional perspective is still fairly novel in analyses of energy transition (e.g., 
Cherp et al., 2018; Newell et al., 2017; Spijkerboer et al., 2019; Turnheim et al., 2015). As 
Andrews-Speed (2016) notes, only a few studies explicitly focus on institutional analysis in 
the understanding of energy governance. Many previous studies have merely highlighted 
the importance of stakeholder collaboration for the quality of the energy transition process; 
i.e. they do not address how institutional designs might influence and structure the process 
of collaboration. One of the few explicit tools developed to analyse institutional design is 
the Institutional Analysis and Development (IAD) framework proposed by Ostrom (2011). 
However, the IAD framework mostly focuses on given, formal rules and routines, thereby 
implying it might overlook informal practices and contextual dynamics. Additionally, the few 
studies applying institutional analysis to energy transition are limited to specific cases in 
mostly Western societies (e.g., Geels et al., 2016; Lammers and Hoppe, 2019; Spijkerboer et 
al., 2019). 

In this chapter we respond to the need for institutional analysis of cases in a Chinese context 
by adopting and adjusting the IAD framework for performing an institutional analysis to 
an in-depth case study of a decentralised photovoltaic (PV) power generation project in 
Guangzhou, southern China. As an advanced Chinese city, Guangzhou is pioneering the 
implementation of renewable energy policies. Guangzhou is expected to be relatively 
well-equipped with resources, strategies and abilities to handle the collaborative efforts 
associated with energy issues. Our first task is to explore an attempt at multi-stakeholder 
collaboration in the Chinese context of pursuing energy projects within a top-down organised 
policy programme. Since we are relying on a single case, we have deliberately chosen a city 
assumed to be relatively prepared because it helps us identify the constraining and enabling 
structures that may be ubiquitous in other less advanced cities. Our intention here, however, 
is not to generically conclude on the key challenges that Chinese cities face in collaborative 
working on urban energy issues, but rather to identify challenges in the case of Guangzhou 
that could provide input to also study and reflect on practices in other Chinese cities. This 
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brings us to our second study objective, which is to assess how an enriched version of the 
IAD framework will allow future analyses to add important contextual and informal variables. 
Thus, we reflect on how current institutional rules, routines and cultural elements affect local 
energy practices in Guangzhou, and identify key institutional barriers and opportunities for 
multi-stakeholder collaboration that could also provide input for such future studies.

Next, in Section 5.2 we present the theoretical framework for our analysis. Section 5.3 
explains the research design and methodology, and includes case study selection and data 
used. In Section 5.4, we present our results based on the analytical framework, taking into 
account both the institutional barriers and opportunities for collaborative practice in Chinese 
energy transition at the local scale. The chapter ends with a discussion of the consequences 
of our findings and the impacts on institutional design in support of energy transition.

 
5.2 Theoretical framework

Renewables are increasingly important as part of an energy system. Their presence 
and potential however, are highly situation-specific. The rise of renewables and their 
specificities at a local level is becoming integral to energy policy. The emergence of new 

practices in the energy system has not only increased the number of involved actors, but has 
also called for more collaboration (Goldthau, 2014). New practices include, electricity, which 
is increasingly produced in a decentralised setting, notably using solar PV panels, combined 
heat and power (CHP), and small wind farms. 

With the development of decentralised electricity generation (i.e. electricity production is  
closer to the consumer), passive consumers are turned into active ‘prosumers,’ and new 
actors are coming forth to generate energy or sell services on the energy market, e.g., 
developers, technology providers, prosumers, etc. (Tuballa and Abundo, 2016). New actors  
in the energy system also means greater complexity, notably, the increased need for effective  
coordination of activities and stakeholder collaboration at a local level. As such, new or 
updated institutional arrangements (i.e. ‘the rules of the game’) are also necessary to support  
collaboration, and provide effective means of cooperation, depending on local circumstances.  
Such institutional arrangements also mean coping with conflicts arising between existing 
and emerging actors, supporting the creation of novel business models, and more generally, 
answering the question, “who should be the dominant actor, how should costs and benefits 
be allocated, who bears which responsibilities” (Verbong et al., 2013, p. 121). 

Collaboration and institutions

Scholars and policy makers accept that energy transition requires addressing complex, 
cross-cutting policy issues and social challenges (Mah and Hills, 2012). Although 
governments are traditionally responsible for pursuing ‘the public good’, including 
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regulating energy provision, the involvement of multiple stakeholders from the private and 
civic spheres suggests that they too are contributing to ‘the public good’ (Emerson et al., 
2012; Ma et al., 2018; Pettersson and Hrelja, 2018). Hence, local energy transition planning 
and policy-making rely increasingly on interplay among various actors.

Ideally, such an interplay among various actors results in collaborations with desirable 
outcomes for all involved. Collaborative planning (CP) emerged in the 1990s as a response to 
deficiencies in traditional planning approaches that depend on the central role of an expert, 
and produce often technical-based standards and blueprints (Gunton et al., 2006). The main 
deficiency of traditional approaches was the inability of the experts to harmonise inter-stake-
holder conflicts while relying on fragmented sectoral policies. CP is defined as a collective 
process for resolving conflicts and reaching agreement on plans involving a wide spectrum 
of stakeholders working together through, ideally, equality-based dialogues (e.g., Osman 
et al., 2018). Such collaborative efforts are normally dealt with in a holistic and multi-disci-
plinary manner and try to achieve ‘win-win’ solutions, or at least reconcile opposing views by 
reflecting and respecting different interests and visions among many stakeholders (Cullen et 
al., 2010). Moreover, it is often essential to involve these stakeholders, given their necessary 
input, resources and their power to obstruct. Working in multi-stakeholder networks ideally 
can be effective in replacing or complementing (centralised) governmentally-dominated 
policy efforts. Nevertheless, the pursuit of successful collaboration is not self-evident. For 
one, it demands an ‘open’, flexible organisational structure, rather than an administratively 
hierarchical one. An open structure allows participants to freely discuss and pursue their 
own goals while contributing with resources and expertise (Ansell and Gash, 2017; Ma et 
al., 2018; Pettersson and Hrelja, 2018). Secondly, successful collaboration demands a 
process that allows for sharing information, responsibilities and decision-making, and relies 
on developing a common understanding of policy issues and ambitions through the use 
of coordination tools (e.g., plans, regular meetings, committees, and workshops) (Foster-
Fishman et al., 2001). Thirdly, an effective collaboration must grant specific actors the power, 
resources, and knowledge to direct, influence and enact the collaboration’s agenda, and be 
accountable for their activities (Vangen et al., 2015). 

All the conditions for a successful collaboration imply that a group of stakeholders (e.g., 
residents, government, developers) are empowered and enabled to actively help develop 
plans and resolve policy issues. However, collaborative efforts between stakeholders are 
influenced or defined by an institutional context of rules and practices which a priori shape 
the behaviour of actors and also influences policy implementation. The institutional contexts 
determine by and large, for example, who can participate in the network, what actions 
are permitted, and can even allocate power and decision-making procedures. In other 
words, the institutional context also shapes whether attempts at pushing for multi-actor 
collaborations succeed in truly allowing for shared agenda setting, decision making and 
project implementation. 
 

134 

CO
LL

AB
O

RA
TI

VE
 E

FF
O

RT
S 

O
N

 E
N

ER
G

Y 
TR

AN
SI

TI
O

N
 I

N
 U

RB
AN

 C
H

IN
A:

  
IN

ST
IT

U
TI

O
N

AL
 E

N
AB

LI
N

G
 A

N
D

 C
O

N
ST

RA
IN

IN
G

 C
O

N
D

IT
IO

N
S



Institutions are often referred to as ‘the rules of the game’, or as any form of human-devised 
rules that structure social interaction (North, 1991). As Siddiki et al. (2015) suggest, 
institutions are the rules, directives and social norms that “specify what people may, 
must, or not do under various temporal, spatial, and/or procedural parameters when 
operating in certain settings” (p. 537). Institutions are expressed in formal and informal 
rules and structures. Formal rules are explicit and enforced through government channels 
and organisational structures; they encompass laws, regulations, constitutions, contracts, 
and policies. Informal rules are socially-shared rules, implicit and usually unwritten, but 
which are deeply embedded in society, such as norms, traditions, customs, beliefs, and 
expectations (Helmke and Levitsky, 2004; North, 1991). The design of many countries’ 
formal institutions lies directly under the influence of the state, e.g., political and legal 
system, judiciary, and bureaucratic structures of government. The state establishes formal 
rules by clearly regulating, for example, how power is distributed, which individuals are 
allowed to participate in an action, and how such rights are exercised (Holmes Jr et al., 
2013). These formal rules can facilitate the formation of behavioural expectations through 
setting authoritative guidelines. However, they can also provide negative incentives for 
actions; favouring certain groups while disadvantaging others is a primary example, given 
that they are the key instruments and structures in the distribution of resources and power 
in society (Mahoney and Thelen, 2010). Informal institutions also influence (both restrict 
and encourage) human behaviours, as they provide “a metaphysical incentive in the sense 
that people want to act in a particular way because they are persuaded that they are right” 
(Dobler, 2011, p.16). These informal institutions can include norms such as social customs, 
use of language, political ideology, and culture. In many ways, informal institutions also 
structure behaviour by being part of a particular belief system (e.g., religious or other 
metaphysical beliefs) which may be deeply embedded in culture and language.

In China, several informal rules have established themselves in a particular ‘system’ of 
conduct that influences policy development and implementation, and is commonly referred 
to as guanxi. The interpersonal relationships among network parties in the expectation 
of a material or interest return, Guanxi, is an important informal institution in Chinese 
collective society (Chen et al., 2017). Guanxi is also perceived as a type of relationship (or 
connection) between individuals and organisations that revolves around trust building and 
knowledge-sharing in a Chinese context, and aims to secure favours in personal or business 
relations (Luo, 1997). Specifically, guanxi involves personal level emotional attachment and 
organisational level favour exchanges (Langenberg, 2007). Practices of guanxi flourish in 
China, especially as a result of the rapidly emerging industries that seek to access valuable 
resources, obtain crucial information, and ‘get things done’ much easier in the market, 
rather than adhere strictly to business regulations (Wang et al., 2019). Guanxi is particularly 
prevalent where formal institutions are underdeveloped. Although the goal is to ‘get things 
done’, Guanxi can also breed clientelism, corruption, and unfair competition (Zhan, 2012). In 
institutional contexts characterised by ill-defined practices, pioneering, and a relative lack of 
formal frameworks, Guanxi risks becoming a dominant and potentially adverse force in policy 
development and delivery; i.e., a risk that also exists in the attempt to build collaborative 
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practices in the realm of urban energy transition. Despite the existence of mature formal 
institutions involved in energy transition, guanxi, as an ingrained institution originating from 
Confucianism, a Chinese social philosophy that has influenced the belief system of Chinese 
society for more than 2,500 years (Qian et al., 2016), can still play a purposeful role by 
manipulating exchanges in the Chinese decision making processes, both allowing for and 
constraining collaborative practices.

Analytical framework: Enriching the IAD framework

One of the few frameworks developed for analysing institutions is Institutional Analysis 
and Development (IAD) by Ostrom (2011); this framework provides an analytical lens 
for studying how institutions affect the interplay among actors in multi-stakeholder 

settings. The IAD framework therefore demonstrates the potential to also systematically 
analyse collaborative efforts in pursuing local energy projects in China. Moreover, it is one 
of the few frameworks that, by following a systematic set of rules, structurally elaborates the 
action situation relevant to policy actors (Ostrom, 2011, 2009). An ‘action situation’ is the 
focal point of the IAD framework, which is defined as “the social spaces where individuals 
interact, exchange goods and services, solve problems, dominate one another, or fight…” 
(Ostrom, 2011, p. 11). 

The action situation in our analysis is a local energy planning process initiative in 
Guangzhou, China, where various actors collaborate to implement renewable energy projects. 
The IAD framework attempts to capture all the possible rules associated with the main 
components of an action situation (e.g., actors, action, information, and potential outcomes) 
that would directly affect the choices, attitudes and behaviours of actors (Fig.5.1). These 
rules determine, for example, who and what are included, what actions can and cannot be 
taken and in what sequence, and who decides or permits actions in a policy making venue. 
Such rules are classified into seven different types in the IAD, also known as ‘rules-in-use’, 
which are explained below (Ostrom, 2009).

1) Position rules: specify the set of positions or roles that actors hold in an action situation;
2) Boundary rules: specify who may enter or leave positions and how;
3) Choice rules: specify what a participant occupying a position must, must not, or may do at 

a particular point in a decision process;
4) Information rules: specify the amount and type of information available to participants 

and how this information is used and shared;
5) Aggregation rules: determine ‘who is to decide’ which action or set of activities is to be 

undertaken;
6) Payoff rules: specify the costs and benefits that are paid or received by actors; 
7) Scope rules: specify which outcomes may, must, or must not be affected within a 

situation. 
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Figure 5.1 The action situation with their respective ‘rules-in-use’ (Ostrom, 2011)

Although the IAD framework shows the potential for analysis of collaborative efforts on 
energy transition practices, it also raises doubts. For instance, the IAD framework is criticised 
for being both ahistorical and apolitical, according to Whaley and Weatherhead (2014), 
“giving too much precedence to rules and the way in which rules operate to shape and 
constrain human behaviour, while failing to adequately …consider contextual variables”  
(p. 4). Furthermore, the IAD itself has also been criticised for over-simplifying the complexity 
of human relationships (Clement, 2010). McCay (2002) argues that explaining how people 
make decisions and undertake actions also requires an understanding of how rules emerge 
from and are used in particular historical, ecological, political, and cultural traditions. 
These contextual variables, which include informal routines, implicit practices and power 
dynamics, cannot be fully captured by the IAD framework (e.g., Ribot et al., 2006; Brisbois 
et al., 2019), since it presents institutions largely as given, or formal entities shaping actors’ 
strategies and behaviours in an action situation (Mahoney and Thelen, 2010). Nevertheless, 
actors’ behaviours and resultant action situation outcomes are not only affected by formal 
institutions (through the ‘rules of the game’), but are also shaped by interactive, informal 
practices through, e.g. what, when, how, and why rules are applied by actors in real life (Table 
5.1). Importantly, in the expectation that guanxi will play a role in shaping collaborative 
planning in Chinese urban energy projects, we have also chosen to enrich the IAD framework 
to better capture contextual influences and the ‘play of the game’. 

We draw on the Spijkerboer et al. (2019) application of the IAD framework, which considers 
the role of contextual practices, informal routines and interactions in addition to how the 
‘play of the game’ complements and also transforms the ‘rules of the game’. In doing so, 
this enriched version of the IAD may provide a more comprehensive understanding of how 
actors cope with institutional barriers and opportunities encountered, notably by altering 
previous routines and common ways of working. Doing so also allows for the study of 
possible mismatches within and between the ‘rules of the game’ and the ‘play of the game’. 
For example, rules can be contradictory within the ‘rules of the game’, or actors’ current or 
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new behaviours through ‘the play of the game’ might deviate from the ‘rules of the game’. 
In particular, new behaviours might emerge where ‘institutional space’ (Spijkerboer et 
al., 2019) is sought within the formal rules of the game through using or altering previous 
informal rules and related routine behaviours. These informal practices and routines and how 
the game is played in actual life can be examined by asking how are actors involved; how 
are decisions made; who/what is decisive; and how and why is information shared (or not 
shared). These questions do not simply target the ‘rules of the game’, but shift focus to also 
include the ‘play of the game’ in our analysis. Hence, in addition to the ‘rules of the game’, 
we expand our analysis by a wider operationalising of the IAD framework as our analytical 
tool. Table 5.1 presents how we have expanded the existing focus on the ‘rules of the game’ 
(IAD framework) into questions that also aim to capture the ‘play of the game’.
  

Table 5.1 Analytical approach for studying both the ‘rules of the game’ and the ‘play of the game’ (based on  
 Ostrom, 2011; Spijkerboer et al., 2019)
 

Rules of the game ‘Play of the game’ and the questions that follow

Boundary rules: who may enter 
or leave positions

•	 Which actors are involved?
•	 How are actors involved?
•	 Who is not involved but should be, and why are they not 

involved? 
•	 Why these actors, and who influences decisions on  

involvement? 

Position rules: positions or roles 
held by actors

•	 What do actors in certain positions want or need? 
•	 Why do these actors have these wants or needs?
•	 How do the wants and needs of actors relate to each other?

Choice rules: what actors in 
certain positions may, must, or 
must not do at certain points

•	 Which choices do actors in certain positions have?
•	 Which actions do actors undertake and which strategies do 

actors employ to achieve these actions and why (which  
considerations play a role in these strategies, for example 
knowledge, experiences, habits, competencies)? 

Aggregation rules: who is to 
decide which actions or set of 
activities is to be undertaken

•	 How are decisions made and who/what is decisive and why? 
•	 How much room for decision-making do actors have, and how 

do they seek to expand this?

Information rules: what  
information is to be sent and 
received by which actors at  
what moment

•	 What information is shared (or not shared) between which 
actors, how, why and when (at what stage)? 

•	 Does this happen? (Including the presence of feedback  
mechanisms to evaluate and learn from experiences)

Scope rules: the potential  
outcomes of the action  
situations

•	 Which (types of) results/outcomes are considered?
•	 Which frameworks and (informal) practices influence these 

results/outcomes? 
•	 What room is left for actors to deviate from these outcomes? 
•	 To what extent are outcomes linked to actions? 

Payoff rules: the benefits and 
costs assigned to actors in light 
of outcomes 

•	 How are costs and benefits distributed among actors and 
which costs and benefits are deemed acceptable (and why?)
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5.3 Case study and methods

Empirical case

T he analysis in this chapter addresses a case study of the city of Guangzhou. Guangzhou 
is the largest city and political, economic and cultural centre of southern China; it is 
located in the central part of the Pearl River Delta, one of the most productive economic 

areas in China, and is adjacent to Hong Kong and Macao (Fig. 5.2). By 2018, Guangzhou’s per 
capita GDP was USD 21,390 and the total population exceeded 14.49 million (Guangzhou 
Statistical Yearbook, 2018). 

We chose Guangzhou for two main reasons. First, Guangzhou is one of China’s four major 
highly developed first-tier cities (the other three are Beijing, Shanghai and Shenzhen), 
and is therefore expected to be well-equipped with resources (i.e., expertise, financial 
resources, technology, etc.), strategies and abilities to implement energy policies. Second, 
alongside national policies for decarbonisation, in regard to the implementation of energy 
policy, Guangzhou is a pioneering city. Guangzhou has been actively participating in 
various national and local energy transition projects, emphasising renewable energy use 
and management (e.g., smart grids, decentralised PV power generation and wind power 
generation) (Guangzhou General Office, 2017). As a result, the Guangzhou municipal 
government can be considered a frontrunner in energy transition in China. Hence, Guangzhou 
can be assumed relatively well equipped to develop and push for more novel collaborative 
planning efforts in the field of energy. This allows us to assess if such a collaboration can 
prosper in a country dominated by top-down organised energy policy programmes.

Within Guangzhou we specifically look at its participation in the national pilot project, 
“decentralised photovoltaic (PV) power generation”. The PV power generation project 
was launched by the National Energy Bureau (NEB) in 2012, with the aim to scale up the 
application of decentralised renewable energy, and thereby explore adaptive management 
practices and operating models that could be applied in other Chinese cities (NEB, 2012). In 
2013, the Chinese central government financially supported 18 industrial parks nationwide 
as the first batch of demonstration areas for decentralised PV use; Guangzhou Mingzhu 
industrial park in Conghua District, the case study of the present paper, was also included 
(NEB, 2013a). Our case involves a project that aims to bring together a variety of mutually 
dependent stakeholders in an ambition to both develop and implement the PV project in 
Mingzhu industrial park. There was a distinct attempt for these stakeholders to joining forces 
in setting an agenda for developing and implementing this project.
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Figure 5.2 Location of the case study in China (Source: Authors) 

Data collection and analysis  

The case study is based on two different sources to validate the findings. For one, we carried 
out an in-depth analysis of policy documents and reports to identify the rules, procedures 
and measures involved in the setting up of the project, taking account of the roles and 
perspectives of the range of participating actors (Table 5.2). Second, a total of 16 in-depth, 
semi-structured interviews were conducted in June of 2019. The interviewees were directly 
and indirectly involved in the project. Respondents can be categorised as government 
officials, developers, investors, end-users, and scholars (Table 5.3). Interview questions 
were guided and organised according to the rules structured by the expanded IAD framework 
discussed in Section 2 (also see Table 5.1). Collected data were qualitatively coded using 
Atlas.ti. The coding scheme was derived from the IAD framework discussed in Section 2 
(Appendix D, Table A1, Table A2).

Table 5.2 List of coded documents 

Issued agency Document and report name Code 

State Council Regulations on the PV manufacturing industry (2013) D1

NDRC Interim measures on distributed generation (2013) D2

NEB Notice on the interim measures of the decentralised PV power  
generation projects (2013b)

D3

NEB Notice on constructing distributed PV power generation  
demonstration area (2013a)

D4

NEB Comments on the support of distributed PV power generation  
by financial services (2013c)

D5

Ministry of Finance 
(MOF)

Notice on subsidy policies of distributed PV power generation (2013) D6
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CSG (China  
Southern  
Power Grid)

Service guidelines on distributed PV power generation (2013) D7

Guangzhou DRC Guangzhou 13th FYP of energy development (2016) D8

Guangzhou DRC Guangzhou’s regulations on distributed PV power generation proj-
ects (2014)

D9

IEA Outlook on China’s distributed energy (2017) D10

China Energy  
Research Institute 

Study on the policy roadmap of distributed PV power generation in 
China (2015)

D11

 

Table 5.3 List of interviewees

Type of  
interviewee

Organisational Affiliation Code

Government  
officials 
(n=3)

Municipal energy department I1

District development and reform committee I2

Mingzhu industrial park management committee I3

Developer 
(n=4)

Guangzhou development group incorporated I4, I5

Construction company and technical service providers I6, I7

Energy company 
(n=5)

China Southern Power Grid I8, I9

Other non-state-owned energy companies I10, I11

Scholars (n=2) Sun Yat-sen University I13

Chinese Academy of Social Science I14

End-users (n=2) Local companies based in Mingzhu industrial park I15, I16

 

5.4 Empirical findings 

The case study project, Guangzhou Mingzhu Industrial Park, is the biggest industrial park 
in Conghua District of Guangzhou at the moment. Its total planning area is 51 square 
kilometres and currently its built-up area is 12.37 square kilometres with more than 

130 enterprises residing in the industrial park. The PV installation in this park is only meant 
for rooftops and was designed to achieve 83 megawatts (MW) installed capacity by the year 
2015. The local enterprises within this park hold the ownership of their rooftops with full 
disposal of its rights. They are incentivised to join the PV project through subsidies provided 
by national government and Guangzhou municipal government. 
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Identifying stakeholder interactions  

F ig. 5.3 presents the general ‘action situation’ for the project of decentralised PV 
power generation in Guangzhou Mingzhu Industrial Park. It shows the involved key 
stakeholders and their collaborative interactions in the implementation of the project. 

As part of the National Development and Reform Commission (NDRC), NEB is in charge of 
overseeing and supporting the progress of approved pilot industrial parks by coordinating 
policies and issuing regulations. The Ministry of Finance provides subsidies to each PV 
project developer and subsidies are based on the amount of electricity production.  
Although the approval of setting up the project is granted by the NDRC in a top-down 
fashion, municipal DRCs are given a relatively high degree of autonomy in designing their 
own policies to implement the project. Guangzhou DRC (including Conghua District DRC and 
Mingzhu Industrial Park Council) as executive agency for the project implementation, takes 
responsibility for making strategic plans, negotiating with relevant governmental sectors, 
tracking project performance, and receiving feedback. It also encourages enterprises to 
participate in the project as investor or developer through incentive policies (e.g., additional 
subsidies) and active publicity. In addition, Guangzhou DRC also acts as the licensing 
authority for the permit of market access to participants.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.3 Overview of the actor network present in the Guangzhou decentralised PV 
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Guangzhou Development Group Corporation (GDGC) is the developer taking charge of 
participating in the investment, operation, management, and maintenance of the entire solar 
project. Its work includes a pre-project feasibility study (e.g., technical, financial) consulted 
by university-based research institutes and think tanks (e.g., Sat Yet-sen University), negotiating 
and signing the contracts with owners of PV installations, seeking potential investors 
(e.g., China Development Bank), cooperating with construction parties, and applying 
for an environment permit from the Municipal Department of Environmental Protection 
(DEP). After completing the construction, the developer may apply for the grid connection 
from the local grid operator, i.e. China Southern Power Grid (CSG), one of the two large 
state-owned monopolised electric enterprises in China. Both the developer and the owners 
of PV installations (i.e., local companies within the industrial park) may also apply for extra 
subsidies from the Guangzhou Finance Department when the project is in actual operation. 

Institutional barriers of collaborative practices 

T he next subsections will discuss the three main patterns of findings from our coding 
analysis, thereby allowing us to identify the barriers and opportunities experienced. 
Direct reference is made to the rules as expressed in the IAD framework (complete 

overview given in Appendix D, Table A.1 [rules of the game] and Appendix D, Table A.2 [ 
play of the game]). 

The monopoly position of grid operators 

There are two large state-owned monopolised grid operators in China: the State Grid 
Corporation of China (SGCC) and China Southern Power Grid Co. Ltd. (CSG), which account, 
respectively, for 88% and 17% of the national power consumption (Brunekreeft et al., 2015). 
CSG’s market covers China’s five southern provinces (e.g., Guangdong, Guangxi, Yunnan, 
Guizhou, and Hainan), while SGCC serves the rest of the provinces and regions of China. 
These two grid companies control all electricity transmission, distribution and retailing in 
their respective regions; however, electricity generation is open to the private sector (Wu et 
al., 2018). Meanwhile, they share a ministry-like status and play an influential role in the 
policy making process of energy issues. Our findings make it clear that this dominance has 
contributed to some serious problems that the decentralised PV power generation project has 
been facing. 

To begin with, surplus renewable electricity cannot be sold on the market to a variety of 
potential consumers, but instead has to be sold to grid operators. As choice rule C9 shows 
(Table A.1), Article 25 of Chinese Electric Power Law stipulates that only one power retailer 
is allowed to be in a certain service area: either CSG or SGCC. The implication here is that, in 
Guangzhou’s case, surplus electricity produced by solar panels is not allowed to be directly 
supplied to consumers who are in need of electricity and are close to Mingzhu Industry Park; 
nor can electricity be sold to retailers. The central government has realised this problem 
and actively pushed for electricity market reforms in recent years. In March of 2015, the 
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State Council expressed in its Document No.9, setting out the guiding principles for the 
liberalisation of the wholesale and retail electricity market, that the two grid operators would 
control only the power transmission segment (State Council, 2015). This reform ambition 
was further highlighted in Notice on the trial of decentralised power generation trading, in 
which local governments are greatly encouraged to develop their own reform policies for 
electricity; this clearly weakens grid companies’ monopolies in the energy sector, and allows 
non state-owned wholesale electricity companies to enter the market (NDRC, 2017). These 
new regulations have triggered active responses from local governments. Several provincial 
and municipal governments have become demonstration sites for electricity reform. However, 
nationwide there is still much ongoing bargaining and limited progress has been made in 
the process, in particular regarding the role of the two grid operators in the new system (I13/
I14, 2019). CSG and SGCC are resistant to structural change in the electricity sector and the 
retailing segment has not yet been opened to the market. In addition, local governments 
indicated they have lower executive power in the electricity sector than grid operators 
because of the ministry-like status of the grid operators. Therefore, even though Guangzhou 
has aggressively carried out its own electricity reform plans as shown by the analysis of scope 
rule S2 (Table A.1), we can see from its ‘play of the game’ (Ps3, Table A.2), that direct trading 
of surplus renewable electricity between generators and end-users is still not realised.

Another problem encountered by the entire decentralised PV project is the negative attitude 
(reluctance or even rejection) of grid operators to establish grid connections. It is particularly 
noteworthy during the early stages of this PV pilot project, since there were no clear rules 
defining the responsibilities of CSG and SGCC with regard to making grid connections until 
2013. After 2013, motivated by political obligations and social responsibility, the two grid 
operators started to introduce grid-connection related procedures, regulations and standards 
(also position rule Pp3, Table A.2). As we can notice from choice rule C7 (Table A.1), one of 
the most significant regulations was published by CSG in November of 2013; it stated that 
CSG must provide free-of-charge connection services (e.g., grid-connection plan design 
and construction) for decentralised PV electricity within 38 to 58 business days once the 
connection application is accepted. Nowadays, grid-connection for rooftop PV projects, 
such as our case study project, in general goes well in Guangzhou. Nevertheless, for ground 
PV projects, the grid-connection still often cannot be fulfilled within the prescribed period. 
“It always takes much more time than we expect, either our application or the connection 
service gets postponed. Sometimes it took us a year to realise it, which would largely 
influence our profitability” (I5, 2019). Furthermore, choice rule Pc5 (Table A.2) indicates that 
success in getting a timely grid-connection is influenced by how close the guanxi relationship 
is between developers and the grid operator. “It would not be a big problem for us as we are 
the local state-owned development enterprises. CSG is also the state-owned company, so it 
is relatively easier for us to always keep a good relationship with them; however, it could be 
difficult for local private investors” (I4, 2019). In other words, local PV projects are easier for 
government-owned initiators, thus reinforcing a government dominated planning process.
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Our analysis of the ‘play of the game’ (boundary rule Pb2, Table A.2) also reveals that the grid 
operators can make use of their dominance to squeeze out other competitors relatively easily, 
as they occasionally act as a developer participating in a competition with other potential 
investors to acquire the development rights for decentralised PV projects. As a respondent in 
Guangzhou remarked, “Now that you (the grid operator) act as a referee, then please do not 
work as a competitor at the same time” (I10, 2019). This condition makes the inequity even 
more serious. One of our respondents complained, “We are always in an arranged position 
and have limited space for decision-making, no matter the grid-connection, generation 
dispatching or infrastructure construction. Of course, you can go to the court, but we do not 
want to spend too much time in court instead of doing another business. Thus, you might not 
have better solutions if they delay the approval of requests on grid-connection, or forcibly 
interrupt the power supply during their overhaul period” (I6, 2019; also choice rule Pc6, Table 
A.2). Hence, local government might formally have powers to urge grid operators to act, but 
in practice is forced to largely rely on the grid operators: “We often collect and report these 
problems to the central government, only which has the greater power to negotiate with grid 
operators and have the final say in these issues” (I1, 2019). 

Information sharing and supervisory authorities 
 
Poor transparency of information sharing among stakeholders also constrains the 
collaborative practice in the decentralised PV project. First, essential information related 
to grid-connection capacity is not shared with the public. Each year there is a planned grid-
connection capacity available, mainly decided by NEB and the grid operators. By doing so, 
these actors agree on how much electricity from renewables can be accepted and connected 
to the grid. After this agreement, NEB must officially publish these targets and assign them to 
lower levels of government who can then adapt their actions to these amounts. According to 
information rule I1 (Table A.1), municipal government and grid operators also must regularly 
publish the information of available grid-connection capacity at the local level to the public. 
Nevertheless, as rule Pi1 (‘play of the game’) shows, published information is limited to the 
overall planned target of annual grid-connection capacity, implying that information on the 
amount of capacity used and is still available is not routinely updated and publicly shared. As 
a result, investors must try to get this information by guanxi before investing: “You would get 
the information if you have a good relationship with CSG; otherwise it would be hard to get 
any” (I6, 2019). This phenomenon is resulting in unfair market competition and instigating 
unfavourable consequences, such as rent-seeking, which affects investors’ decisions and 
ultimately the development of the decentralised PV power generation project. It seems 
necessary to have an official information-sharing platform for the whole decentralised PV 
industry which would provide both details of a specific project (e.g., annual generating 
capacity) and operational abilities of developers. At present, this information is kept by 
grid operators. The lack of an information platform further hampers investment behaviours 
because investors (including banks) cannot properly assess if a PV project is a worthwhile 
investment. 
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Second, the evaluation standards regarding how and which project can receive national 
subsidies are also not shared with the public. NEB sets an annual target on expected 
installation capacity for the whole decentralised PV industry, and local governments are 
responsible for local targets. Since May of 2018, NEB stipulated that only the PV projects 
constructed within this given target range are eligible for national subsidies (NDRC, 2018). 
With an abundance of projects, developers compete for information to ensure their PV 
installations are eligible for subsidies. As rule Pi2 (Table A.2) shows, investors use Guanxi to 
try to get this qualification, thus raising the possibility for corruption and manipulation. This 
lack of transparency in information has affected our case study project. As position rule P3 
and boundary rule B3 (Table A.1) indicate, obtaining the development rights of the project 
is based on competition on price and a feasible proposal. In practice, as rule Pb1 (Table 
A.2) suggests, there was no open bidding procedure or competition. Instead, Guangzhou 
DRC specifically chose GDGC as the developer of this pilot project without explicit sharing of 
information to the public. As our respondent of an energy company remarked, “The reasons 
that local government chose GDGC might be considering its strong development capacity or 
maybe they have a good relationship (Guanxi), but we are not exactly sure about this” (I10, 
2019).

Information opacity, combined with reported unfair competition and delayed grid-connec-
tions, should have prompted action from supervisory authorities regarding renewables 
project implementation (position rule P8, Table A.1). According to regulations, for example 
in Guangdong regulatory measures for electric power market, Guangdong DRC, Guangdong 
Economic and Information Commission, Guangzhou DRC and South China Energy Regulatory 
Office are responsible for monitoring activities in the electricity market (SERO, 2017). 
Nevertheless, (rule Pp4, Table A.2) there is an ambiguous division of tasks and responsibili-
ties among these supervisory authorities, for example, who is exactly in charge of what? 
What activities should and can be supervised? To illustrate, as a developer states: “There are 
no clear regulations issued for supervision or for punishing those that break the rules. For 
example, when the policies request a grid-connection service needs to be completed within a 
half year, and if the grid operators could not make it, then who can punish them?” (I5, 2019). 
Furthermore, interviewees question whether local authorities can supervise and be a check 
on grid operators’ power, given their ministry-like political status. “The two grid operators 
have almost the same status as NEB, and I don’t think local authorities can truly supervise 
their behaviours and balance their power” (I14, 2019). Furthermore, concrete penalties are 
not always explicitly stated regarding punishable actions in the electricity market. Numerous 
complaints have arisen, as, “How and who could punish grid operators, for example, 
when they purposely put off the grid-connection, is still unclear in the regulations. Policy 
implementation would be more successful with effective supervision measures” (I5, 2019).

Other problems: subsidies, finance and interest conflicts  

There are noteworthy barriers in central governmental subsidies for decentralised PV 
projects. Our interviews revealed that the payment of national subsidies across the whole 
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of China is often delayed, despite formal rules (D6, Table 2) explicitly guiding the procedure 
and timeline for dispensing national subsidies (also rule P6, Table A.1). Our respondents 
remarked how distributing subsidies on time can even determine success or failure of a PV 
project. “Generally, the payment of national subsidies can be delayed over one year, which 
can easily cause tensions in the capital chain. Influenced by this problem, some small and 
medium-sized energy enterprises had to sell assets or shares” (I6, 2019). The problem is 
exacerbated by the complicated application procedure. More importantly, the problem of 
subsidies points to a conflict of interest between central government and local government 
regarding installation capacity of PV electricity generation. Although NEB has an annual 
target, local governments are generally more active in fostering PV construction and some 
even adopt the first-come-first-served policy: as long as the PV project meets the construction 
conditions, it can be granted a permit by local governments (I14, 2019). This criterion 
has caused uncontrolled and excessive development of PV projects, far outnumbering the 
available subsidies (Ps5, Table A.2). For instance, total PV installation by December 2018 
reached 174 GW, thereby already fulfilling the plan for year 2020 (105 GW) (NEB, 2019). 

Furthermore, there is a mismatch between the expectation of developers regarding the 
steady decline of national subsidies compared to actual declines. The reduction in national 
subsidies is meant to urge decentralised PV projects to no longer rely on subsidies (see 
Pc4, Table A.2). Although developers are aware of the trend, its suddenness and speed of 
changes has resulted in numerous complaints and decreased enthusiasm for PV investment. 
In particular, they were concerned about a new subsidy regulation issued on 31th May 2018 
(i.e. ‘531’ New Deal), which suddenly reduced national subsidies without negotiations 
(NDRC, 2018). As a respondent said, “The power of decision-making on changing subsidies 
is all with the central government… the subsidy in 2013 was 0.42 yuan/kW h and declined 
to 0.37 yuan/k W h in 2017 and now is only with 0.33 yuan/k W h. We all have a certain 
expectation for the decrease of national subsidies; however, we could not expect this ‘531’ 
New Deal comes out this sudden, which would largely affect our earnings” (I10, 2019).

In addition to problems with subsidies, the Mingzhu project also suffered from a mismatch 
between the investment cycles of rooftop-owners and those of PV developers. Rooftop 
PV projects are generally based on a 20-year investment period and require a sufficient 
number of potential participating rooftop-owners (companies). Rooftop-owners, however, 
rarely plan so far in advance, so are reluctant to rent out their roofs (rule Pp2, Table A.2). 
Considerations include the security of roofs (e.g., load bearing, leakage), rent and electricity 
price. Developers also worried about some rooftop-owners operation ability (e.g., risks of 
bankruptcy and losses) and credibility to continuously pay electricity bills for 20 years+ 
without default (choice rule Pc7, Table A.2). These concerns and potential risks made 
developers hesitate to do business with rooftop-owners in 2013, leading to a one-year 
delay on PV installation in Mingzhu Industrial Park. This delay moreover was also caused 
by developers having only one business model for electricity revenue until 2014. The 
model urged electricity to first be sold to rooftop-owners, and only surplus electricity could 
be sold to grid operators; i.e. a dependency on the rooftop-owner existed. After 2014, all 
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produced electricity can be sold to grid operators (scope rule S3, Table A.1); with this new 
model, developers no longer worried about electricity revenue, even though its profits had 
decreased.

A forementioned barriers on decentralised PV projects also urged financial institutions (e.g., 
banks, insurance and security companies) to take a ‘wait-and-see’ attitude, and provide 
fewer loans to developers (see Pc8, Table A.2). Although not onerous for state-owned energy 
companies with strong assets, is nevertheless a major impediment for small and medium 
sized developers because they lack sufficient guarantees (see Ps4, Table A.2). Once again, 
reliance on the leading role for government institutions is reinforced.

Enablers and stimulations for stakeholder collaboration 

Despite institutional barriers, several incentives and enablers for stakeholder 
collaboration exist. To begin with, position rule Pp1 (Table A.2) shows that besides 
national subsidies, Guangzhou municipality also provides subsidies to developers 

and rooftop-owners. As a staff-member of GDGC says, “Guangzhou even subsidises rooftop-
owners, which is uncommon in many other Chinese cities and is helpful to motivate them to 
rent out rooftops and meanwhile effectively stimulate our willingness on PV investment” (I5, 
2019). Secondly, Guangzhou DRC and other governmental sectors have simplified approval 
procedures for decentralised PV projects, for example, in issuing permits on environment, 
energy saving, land use, and construction. Also, Guangzhou DRC on behalf of end-users and 
developers frequently negotiates with the local CSG-branch to get better services on grid-
connection. Although local governments have limited power to deal with essential problems 
(e.g., electricity trading), Guangzhou municipality often interacts (e.g., workshops, meetings) 
with relevant stakeholders to gain immediate feedback on project implementation and report 
to upper levels of government, or fix issues when possible (see information rule Pi3, Table 
A.2). 

Finally, Guangzhou has a rigorous permit procedure for fossil fuel projects to restrict 
their development and push enterprises to invest in renewables (see Pc2, Table A.2). 
With the same aim, central government has a compulsory regulation that, each year, all 
state-owned power generation enterprises must have a certain proportion of investment 
on renewables-based electricity projects. More state-owned power generation enterprises 
are now participating in the decentralised PV industry, thus opening higher grid capacity 
for renewables. Central government commitment can also produce positive outcomes. To 
illustrate, as a government official remarked, “The two grid operators rejected to connect 
renewables electricity into grid a few years ago since they did not receive benefits but extra 
work. This problem has been gradually resolved once they got regulations and administrative 
pressure from the State Council” (I1, 2019).
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5.5 Discussion and conclusion

T he rise of renewables has urged for the development of new local practices in the 
energy system, many of which depend on effective stakeholder collaboration and new, 
reframed institutional arrangements that allow for collaboration. The present chapter 

has analysed how such a situation specific stakeholder-collaboration on energy issues is 
pursued in Guangzhou, and how it interacts with existing state-dominated institutional 
frameworks and large monopolistic state-owned companies. Furthermore, we attempted our 
analysis using an enriched version of the IAD framework. 

Including a focus on the ‘play of the game’ rather than merely the ‘rules of the game’ thus 
enriching the IAD framework, has proven useful. It allowed us to see and interpret several 
essential contextual influences and informal practices in how collaborative energy projects 
were shaped and implemented. Such nuances would not have been seen if only Ostrom’s 
rules had been followed. Informal practices are deeply embedded in existing traditions, 
routines, culture, and power dynamics, and certainly proved relevant in our case study. 
Notably, we found that, in order to get a timely grid-connection, energy developers in our case 
often make use of Guanxi with grid operators to ‘get things done’. Guanxi is an important 
informal practice and cultural tradition often observed in Chinese business society, but it is 
not easily captured by the original IAD framework. As our case convincingly shows, guanxi 
might well play a key role in shaping actors’ behaviours and decisions in collaborative work 
on energy projects. The addition of a focus on the ‘play of the game’ to the IAD framework, as 
we found, can bring to light informal or contextual variables in collaborative practices. 

In the pursuit of collaborative efforts, the Guangzhou project case study has uncovered 
several institutional constraints and opportunities, the main one being the dominant position 
of grid operators (CSG and SGCC). As many scholars have argued, power sharing between 
stakeholders in the decision making process is a key condition to collaborative practice 
(e.g., Jung et al., 2015; Savage et al., 2010). Parity among stakeholders allows all voices to 
frame the problem, seek consensus, and shape solutions together through recognition of 
the best competencies of participants. But this study shows that the monopoly power of grid 
operators is well displayed in position, choice, aggregation, and information rules, as CSG 
still can unilaterally decide when and to whom to connect renewables electricity to the grid. 
Although its power is formally limited by obligations and supervisors, informally it remains 
almost solely in control. Clearly, if one single stakeholder has excessive power and resources, 
others cannot openly or easily communicate, negotiate or work. We found that even local 
governments are limited in dealing with problems closely related to grid operators’ essential 
interests, and instead reported them to central government. For end-users and developers, 
there were even fewer possibilities to respond to CSG decisions. An uneven collaboration 
has also shed light on the relationship between government and developers with regard to 
information sharing and subsidies. Such a lopsided position between actors leads to several 
major implications.
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First, it can hinder innovation and reform. Our case illustrates how little progress has been 
made in changing practices, even though Guangzhou municipality has actively pushed 
forward local electricity system reform. So, even a proactive, well-equipped and large city 
has problems pushing for innovations in the face of existing practices and power positions. 
Second, imbalanced power can largely weaken the influence of supervisory authorities 
on stakeholder performance and behaviour during the decision-making process. The 
situation only worsens if the supervisory authorities are not clear about their own roles and 
responsibilities in project implementation, as our findings have shown. Combined, these 
challenges have a ripple effect that has negatively impacted the attitudes of other actors in 
the development of decentralised PV projects. Examples of this include financial institutions 
(e.g., banks, insurance companies) that have taken a ‘wait-and-see’ attitude and are 
generally reluctant to provide loans to developers. As these circumstances are not confined 
to Guangzhou, there is good reason to assume similar problems occur in other Chinese 
cities. Our research suggests that pursuing an effective multi-stakeholder collaboration in 
developing local energy projects in China might indeed face serious constraints. To some 
degree,the studied project might even fail to classify as a true collaboratibe effort, as many 
actors remained captured in an institutional realm with a high dependency on the powerful 
grid operator.

A clear suggestion that our data points towards is to further study the position of grid 
companies in the electricity market. Similarly, allocating sufficient power and autonomy to 
local governments in the electricity sector to assist in ensuring a more balanced check on 
the power of grid companies is worth further analytical consideration. Doing so might open 
the market to other stakeholders to engage and contribute to local electricity projects, which 
is exactly in line with scholars’ arguments that leadership is seen as critical to building 
stakeholder collaboration (Gunton and Day, 2003). This is because it can help empower and 
represent weaker stakeholders to reduce power-resource-knowledge imbalance between 
stakeholders and facilitate collaboration (Jiang and Ritchie, 2017). 

Furthermore, our data suggests that an effective management process would also 
be helpful to achieve a more successful stakeholder collaboration. On the one hand, 
communication and open information between all stakeholders is crucial in the process 
of collaboration (Renn, 2015). In our case study, we suggest greater focus on information 
sharing, communication, learning, and instant feedback across levels of governments (e.g., 
mismatch in PV construction planning), as well as between governments and end-users 
(include developers). Doing so can help alleviate conflicts through creating equal dialogues 
and integrated networks among multiple stakeholder groups. On the other hand, it is also 
essential to have some administrative incentives to enable and motivate stakeholder 
cooperation, for example as financial support and political enthusiasm (e.g., Jordan and 
Lenschow, 2010; Ross and Dovers, 2008). Our findings clearly demonsrated that Guangzhou 
DRC cannot change national policies or the role of CSG. Therefore, it might help if Guangzhou 
DRC joins forces with Mingzhu Industrial Park council to develop a local community of 
practice among developers and rooftop-owners. It can do so by collecting and sharing 
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information, mediating with the state and the CSG, and providing developers with lists of 
potential end-users with a good reputation, or even to grant additional incentive policies 
(e.g., tax benefits, priorities) to end-users to incentivise them to rent their rooftops.
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