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APPENDIX A 

List of interviewees

 
Chapters 2 and 3

Location Type of Interviewee Organisational Affiliation Date 

Chengdu Government officers 
(n=5)

Resources Conservation (within Development 
and Reform Committee)

02-11-2015

Environmental Protection Bureau 02-11-2015

Commission of Economy and Informatisation 04-11-2015

Planning Department 05-11-2015

Traffic and Transport Committee 05-11-2015

Lanzhou Government officers 
(n=6)

Development and Reform Committee 10-11-2015

Energy Department (within Development and 
Reform Committee)

10-11-2015

Environmental Protection Bureau 11-11-2015

Commission of Economy and Informatisation 
(n=2)

12-11-2015

Human Resources and Social Security 13-11-2015

Hohhot Government officers 
(n=5)

Development and Reform Committee 18-11-2015

Environmental Protection Bureau 18-11-2015

Commission of Economy and Informatisation 
(n=2)

19-11-2015

Human Resources and Social Security 23-11-2015

Yangzhou Government officers 
(n=10)

Energy Department (within Development and 
Reform Committee), n=2

02-12-2015

Environmental Protection Bureau, n=2 03-12-2015

Traffic and Transport Committee 04-12-2015

Commission of Housing and Urban-Rural De-
velopment

07-12-2015

Planning Department, n=2 08-12-2015

Commission of Economy and Informatisation 
(n=2)

10-12-2015

Scholars (n=2) Yangzhou University 10-12-2015
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Nanjing Government officers 
(n=5)

Provincial Renewable Energy Department, 
Energy Bureau of Jiangsu Province

14-12-2015

Municipal Resources and Environmental Pro-
tection Department

15-12-2015

Municipal Energy Department 15-12-2015

Energy Office, Jinagning District 16-12-2015

Development and Reform Bureau, Jiangning 
District

16-12-2015

Scholars (n=1) Nanjing Univeristy 17-12-2015

Xi’an Government officers 
(n=5)

Energy Department, n=2 21-12-2015

Environmental Protection Bureau 22-12-2015

Commission of Economy and Informatisation 23-12-2015

Planning Department 23-12-2015

Dunhuang Government officers 
(n=5)

Municipal Office 07-01-2016

Energy Department, n=2 08-01-2016

Commission of Economy and Informatisation 11-01-2016

Environmental Protection Bureau 11-01-2016

Beijing Scholars 
(n=3)

National Renewable Energy Research Institute 14-01-2016

Chinese Academy of Social Science
(Institute of Urban and Environmental Studies)

15-01-2016

Government officers 
(n=3)

National Development and Reform Commission 18-01-2016
19-01-2016

Journalist
(n=1)

China Energy News 20-01-2016

Managers of energy 
enterprises (n=3)

CGN Energy Service Co., Ltd. 21-01-2016

Intelligence Power 21-01-2016

China Suntian Green Energy Co., Ltd. 22-01-2016
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Chapter 4 

Location Type of Interviewee Organisational Affiliation Date 

Chengdu
(n=11) 

Government officers 
(n=8)

Development and Reform Committee 18-06-2018

Resources Conservation (within Development 
and Reform Committee)

18-06-2018

Environmental Protection Bureau 19-06-2018

Commission of Economy and Informatisation 
(n=2)

20-06-2018

Planning Department (with Bureau of Natural 
Resources and Planning)

25-06-2018

Commission of Housing and Urban-Rural Devel-
opment

27-06-2018

Traffic and Transport Committee 27-06-2018

Scholars 
(n=3)

Sichuan Academy of Social Sciences 28-06-2018

Faculty of Architecture and Environment, Sich-
uan University

29-06-2018

Energy Strategy and Low-carbon Development 
Institute

02-07-2018

Yangzhou
(n=9)

Government officers 
(n=7)

Energy Department (within Development and 
Reform Committee), n=2

09-07-2018

Energy Saving Office (within Commission of 
Economy and Informatisation), n=2

10-07-2018

Traffic and Transport Committee 13-07-2018

Commission of Housing and Urban-Rural Devel-
opment

16-07-2018

Planning Department (with Bureau of Natural 
Resources and Planning)

20-07-2018

Scholars (n=2) Yangzhou University 16-07-2018
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Chapter 5

Location Type of Interviewee Organisational Affiliation Date 

Guangzhou Government officers 
(n=3)

Municipal Energy Department 10-06-2019

District Development and Reform Committee 10-06-2019

Mingzhu Industrial Park Management Com-
mittee 

11-06-2019

Scholars 
(n=2)

Sun Yat-sen University 12-06-2019

Chinese Academy of Social Science 13-06-2019

Energy company 
(n=5)

China Southern Power Grid 17-06-2019

Other Non-state Owned Energy Companies 18-06-2019

Developer 
(n=4)

Guangzhou Development Group Incorporated 20-06-2019

Construction Company and Technical Service 
Providers 

21-06-2019

End-users (n=2) Local Companies based in Mingzhu Industrial 
Park

22-06-2019
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APPENDIX B

Interview guidelines

This appendix provides an overview of the interview guidelines used in the case studies 
in Chapters 2 to 5. In these chapters, experts, project managers and policy officers were 
interviewed to obtain detailed insights into the cases, the underlying processes, and the 
implementation of energy policies. For each chapter, the interview guidelines were prepared 
on the basis of the conceptual model after a literature study was carried out. 

Chapter 2

Energy embedded in local plans and policies

1. How are energy issues/priorities/projects introduced in your municipal policies or 
 in your project? 
 For example, 
 a. National obligations and standards
 b. National political push
 c. Policy visions 
 d. Persons (municipal officers)
 e. Legal requirements (environmental standards/procedures)
 f. Distinct local instruments or strategies (see question 2) 
 g. Other, which is ………………………

2. Which concrete instruments/strategies are used in your municipality/in your project? 
 For example, 
 a. Methods for evaluation of energy aspects in plans/projects (checklists)
 b. Informal consultation sessions
 c. (In)formal routines of communication
 d. Only permits
 e. Other, which is ……………………….

3. To what extent can local authorities pursue area-specific energy policies?
 a. What is it that you have to do?
 b. What is it that you are allowed to decide for yourself ?
 c. What is it that is stipulated but is not obligatory?
 d. What is it you have to do yourself?    

 Please explain……… 
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Knowledge of national policies and initiatives

4. Are you aware of the key national energy policies, regulations and projects? 
 For example, 
 a. 11th FYP Medium and long-term plan for energy conservation 
 b. 12th FYP Energy conservation and emissions reduction
 c. Action plan on energy efficiency and low-carbon development

5. Are you aware of the relative division of responsibilities on these policies, regulations 
and projects between municipality, province and state?

6. How are these policies, regulations and projects translated into local policies?

7. How many energy policies does the municipality develop and prioritise (as compared to 
national policies and regulations)?

Priority and implementation

8. How much priority do energy issues get in these local policies and within the different  
local departments (e.g. mobility, housing, economy, environment, etc.)?

9. In your opinion, how strong are energy issues as compared to other interests (e.g.   
mobility, spatial development, social wellbeing and development, economy, etc.) in your  
municipality/project? (very strong, strong, moderate, fairly weak, very weak) and why?

10. Which factors are contributing to the success and/or failure to introduce energy into more  
encompassing urban policies?

 a. What are the main barriers for implementation?
 b. What are the main success factors?
 c. What are the best examples?

Any suggestions for improving renewable energy policy implementation? 
On every governmental level
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Chapter 3 

1. How would you evaluate the current degree of centralisation or decentralisation in 
Chinese energy policies? Is there a visible shift? If so, can you indicate what you see for 
the changes (and possibly, what you do not envision)?

2. [only for national experts] Why pursue a degree of decentralisation?
 a. What are the main reasons? 
 b. Are the municipalities you work with actively pursuing proactive and integrated   

 approaches to deal with energy transition in their cities? If so, does decentralisation  
 help in this process?

 c. What are the key difficulties they face when coping with more centralised working?

3. When it comes to decentralisation, which type of effort do you recognise that the central 
government adopts? Consider the following pathways:

 a. Pilot projects or experiments
 b. Full decentralisation (local authorities are granted true autonomy)
 c. Only limited decentralisation (local authorities get a bit of extra autonomy but within  

 central generic guidelines, objectives or visions) 
 d. Other, which are/is……. 

4. Political willingness: how would you judge past and current willingness in your city/the 
cities you work with to push for local energy transition policies?

     Please consider (please illustrate with examples):
 a. Do politicians share the objectives of the state, and do they share the way of working  

 with the state policies?
 b. Do administrators agree with their own politicians when these politicians agree with  

 the central objectives, and to what degree?

5. Institutional capacity: 
 Is your city/are local authorities you work with able to take on already decentralised or 

possible to decentralise tasks and responsibilities?
 Please consider ability regarding at least the following points;  

please do illustrate with examples.
 a. Technology
 b. Expertise (technical)
 c. Management capacities
 d. Department priorities and tensions or integration between them (cross-sectoral   

 working)
 e. Economic support/ investment 
 f. Power
 g. Plans and policy development and implementation
 h. Others, which is/are?
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6. For the pilot project of New Energy Demonstration City,
 a. What is the political aim: why has your city/the cities you work with applied for it?
 b. How does/do (your) local authority(ies) develop and implement the project? 
 c. What do they really get done; does your city really gets it done? Which factors   

 regarding willingness and ability are the main drivers and constraints for doing so?  
 (see questions  4 and 5).

7. How is the current situation regarding the pilot project(s)?
 a. How has it/is it developing and how would you judge the implementation and actual  

 outcome(s)?
 b. Are you/they meeting the central requirements/expectations or not? To what extent?  

 (any minimum requirements?)
 c. What are the main reasons for success or failure (also consider question 6)?
 d. What would you regard as the key difficulties of developing the above pilot projects?  

 (consider both factors related to local working and national policy frameworks and  
 incentives).

8. What conditions might help to increase the performance, both of the national   
government and local government? (i.e. which changes would you suggest are most   
crucial to boost performance?)

9. Is there anything that we might have missed, or that you would like to address?
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Chapter 4

Inclusion in sectoral plans and policies: 

1. Are energy issues or low-carbon development mentioned in your policy domain?  
In what way?

 a. Sectoral obligations and standards
 b. National political push
 c. Sectoral policy visions/ambitions 
 d. Persons (municipal officers/sectoral leader) who work on this
 e. Other, which is ……

2. Has your department taken actions to include energy concerns (or low-carbon 
development) in the planning/policy making and implementation process?  
Such as:

 a. Consultations with experts and stakeholders, such as…..
 b. Actively supporting decision-making in favour of energy transition issues, such as ….
 c. Energy-related initiatives/measures are taken into sectoral policies, such as …..
 d. Others, which are/is …..

3. If such actions have been taken, what do they encompass and at what stage in the 
planning process?  Are these measures taken based on win-win conditions?

4. Who leads and is responsible for such integration actions?

5. What do you think of your responsibility?

Consistency  

6. Are there relevant binding targets or policies in your department, such as nationally 
issued targets and requirements that conflict with energy objectives/ambitions/
requirements? Examples?

7. How does your department/organisation deal with potential conflicts of interest  
with the energy sector? How to reach an agreement in the end? Who is involved?

8. Is there shared understanding of the energy issues among actors and policies among  
the different sectors/departments? What kind of shared understanding/on what?  
How much?

 a. Shared awareness that energy is an important issue
 b. Shared vision that something should be done related to energy transition 
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9. Are there cross-sectoral plans, policies and procedures? If so, which and how 
cross-sectoral are they? Who leads/owns them? Are there any procedures for policy 
synergies or alignment?

  a. (In)formal routines of communication among sectors and stakeholders collectively  
 make decisions  

  b. Formal checks/consultations 
  c. Informal consultation sessions
  d. Rarely have communications among sectors/departments
  e. Only address things from our sectoral/departmental perspective 
  f. Others, which is …..

Weighting

10.  How much priority do energy issues and ambitions receive when compared to other 
issues on the agenda (e.g. mobility, spatial development, social wellbeing and 
development, GDP growth, etc.)? And regarding which other issues, is it relatively 
stronger or weaker? Are there distinct energy ambitions that seem weaker/stronger?

  a. How much in general (for more strategic policies/stating the ambition)?
  b. How much in the face of other issues when aiming for real implementation (actual  

 choice)?

11.  Why does your department consider energy issues or projects as relevant? (other than 
the formal requirements mentioned in q.1.)? 

  a. Political push
  b. Sectoral/departmental vision and policies
  c. Economic interest-driven (profit-oriented )
  d. Others, which is/are …..
 
Resources

12.  Does your department have the knowledge, time, skills, and other rescores (e.g., 
competent staff) to work on energy issues? Where are you stronger and where weaker? 
How is it developing?

13.  Is internal and external know-how available for dealing with energy issues and projects? 
Does your sector/department have the capacity to attract needed resources (e.g., skilled 
staff, funding)? Does it happen and does it help?
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Performance

14.  What measures have been taken in practice? How are the outcomes? What are the 
consequences and real impact(s)?

  a. Successful as expected
  b. Failed/largely unsuccessful
  c. In between
  Please reflect and also indicate if there are big differences between various projects/

policies.

15.  What are the main reasons for successes and failures?
  a. Consider key barriers for implementation (institutional frameworks, willingness  

 and ability)
  b. Consider key success factors (institutional frameworks, willingness and ability) 

 What are the best examples of success/failure and the factors contributing to them?

16.  Are these energy policies evaluated after implementation? Is there any institutional 
setting/arrangement for the learning process, or feedback given during/after policy 
implementation? Are these results shared across sectors/departments?

17.  What factors, in your view, enable or inhibit the integration of energy transition concerns 
in your sectoral/departmental policies?

18.  List at least 3 barrier factors when it comes to integrating energy/low carbon ambitions 
in your city’s(ies) overall policy development and actual development.
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Chapter 5

Actors

1. Who is the initiator, and which actors usually participate in these projects and 
collaboration(s)? Which actors are not involved but should be?

2. How are these actors involved in these projects/collaboration(s), why and when  
(how long, how often)?

3. 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?

4. How did you get in touch with the projects/collaboration(s)?  

5. Why do you participate? (e.g., driven by mandates, economic benefits or the benefits of 
the collaboration) 

 a. What is your vision (goal) regarding these energy projects and the collaborations  
 in general?

 b. What role do you play in deciding on and implementing actual projects  
 (or decision-making process)?

 c. What are you allowed/encouraged to do (or what do you have to do?) and what not? 
 d. And why?  

Policies and decision-making

6. What does the policy-making and decision-making process look like (describe the 
procedure)? 

 a. How is it decided whether a policy initiative will be started/carried out? 
 b. In which way? 

7. Who is doing what during the policy-making and decision-making process? Are you clear 
with other actors’ positions, goals and resources, and do you know which strategies they 
employ to pursue their goals or strengthen their positions? 

8. Who has influence over decisions made? Whose opinions are considered as (more 
or less) valid? How do you feel your position/degree of influence is regarded during 
policy-making and decision-making? Who leads and/or coordinates and is responsible  
for policy-making and decision-making? How much room for decision-making is there  
for you? 
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9.  Which policy framework(s), (i.e. policy/regulations/rules) are influential, created and 
adopted in instigating and implementing concrete energy projects?  

  a. Which policy frameworks have been/are being developed?
  b. What has been decided and what has not been decided? 

Collaboration 

10.  Do you share a common sense of mission, strategy and value with other actors (degree 
of goal similarity)? If so, in what ways, through what formal or informal institutional 
channels/structures is (or has) such a mission been created and shared? Are there any 
external mandates to push for a common mission and the related collaboration? What do 
you think of such (possible) mandates?

11.  How do you experience the (shared) attitude of this collaboration and the concrete 
projects in it as a whole, and what do you think of other actors’ attitudes (passive, active, 
willing, proactive, visionary, innovative, only only financially-oriented, or more, etc.)? 

12.  What are conflicts that occur in collaboration, both regarding different stakeholders and 
their interests, institutional barriers and more informal ways of working or collaborating 
(what is going well/bad? with whom?) In what ways do you or others (collaboration as a 
whole) deal with these conflicts? 

Information, resources and outcomes 

13.  What information is shared between which actors, how, why, and when? What 
information is not available to you? Are you (actively) being prevented from, or 
accommodated with, to gain access to information?  

14.  What outcomes are being considered? Which frameworks (external to your collaboration 
or created in it) influence this? What room is left for actors to deviate from these planned 
outcomes? To what extent are outcomes delivered and linked to actions?

15.  What are the rewards and sanctions related to this collaboration and/or distinct energy 
projects? How are costs and benefits distributed among actors, and which costs and 
benefits and distribution of them are/is deemed acceptable (and why?)

Learning and feedback 

16.  Are you involved in feedback when evaluating information and gained knowledge 
stemming from projects (and if so, how and with whom?)

17.  Is there a monitoring system to evaluate the progress of the project(s)? 
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Others 

18.  Could you offer a general comment on the current management/outcome of the energy 
project(s) and collaboration as a whole?

19.  What are the 3 biggest barriers that you experience when developing these energy 
projects and working in this collaborative setting?

20.  What could be improved?
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APPENDIX C

List of policy documents  

Chapter 2

Issued agency Document name Year

NDRC 11th FYP Medium and long-term plan for energy conservation 2004

State Council The 11th FYP Guideline for China’s economic and social development 2006

State Council Comprehensive work plan for energy conservation and emissions 
reduction for the 12th FYP period

2011

MOT 12th FYP Road and water transportation conservation plan 2011

State Council The 12th FYP for National Economic and Social Development of the 
People’ Republic of China

2011

Sichuan  
General Office

Sichuan 12th Action plan of energy conservation 2011

Lanzhou  
General Office

Lanzhou 12th FYP of energy conservation 2011

State Council 12th FYP Energy conservation and emissions reduction 2012

MOHURD 12th FYP Building energy conservation plan 2012

Jiangsu  
General Office

Jiangsu 12th Action plan of energy conservation 2012

State Council Action plan on energy efficiency and low-carbon development  
(2014-2015)

2014
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Chapter 4

Issued agency Document name Year

Chengdu  
General Office

Notice on the encouragement and regulations of developing  
time-sharing rentals industry on new energy vehicles

2017

Chengdu Transport 
Commission

Guidelines on the encourgement and regulations of the develop-
ment of new energy vehicles timeshare rental industry 

2017

Chengdu DRC Chengdu’s 13th Five-Year-Plan on economic and social development 2017

HCDJS The mission plan of developing building energy efficiency and green 
building

2018

MOHURD The 13th Five-Year-Plan of development of building energy efficiency 2017

NDRC Notification on pilot work of low carbon city and provinces 2010

NDRC The 13th Five-Year-Plan of energy development 2016

NDRC Notification on pilot work of the third batch of low-carbon cities 2017

NEB Notice about applying for New Energy Demonstration Cities and 
(industrial parks)

2012

NEB The list of pilot New Energy Demonstration Cities (industrial parks) 
(first batch)

2014

State Council The new urbanisation plan (2014-2020) 2014

State Council Chinese urban adaptation to climate change action plan 2016

 
Chapter 5

Issued agency Document name Year

State Council Regulations on the PV manufacturing industry 2013

NDRC Interim measures on distributed generation 2013

NEB Notice on the interim measures of the decentralised PV power 
generation projects 

2013

NEB Notice on constructing distributed PV power generation 
demonstration area 

2013

NEB Comments on the support of distributed PV power generation by 
financial services 

2013

Ministry of Finance Notice on subsidy policies of distributed PV power generation 2013

CSG Service guidelines on distributed PV power generation 2013

Guangzhou DRC Guangzhou’s regulations on distributed PV power generation 
projects 

2014

China Energy Re-
search Institute 

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

2015

Guangzhou DRC Guangzhou 13th FYP of energy development 2016
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APPENDIX D

Results of institutional analysis 

Table A.1
Results ‘Rules of the game’

Position rules define the positions or roles held by actors Sources

P1: Policy and regulations: 
•	 State Council, NRDC (including NEB) and Guangzhou DRC are the 

authorities for making strategies, policies and regulations regarding 
renewable energy, decentralised PV and energy ambitions;

•	 China Southern Power Grid (CSG) also acts as the authority for  
making regulations regarding grid-connection, engineering design 
and construction, expense settlement, etc.

D1, D2, D3, D4, 
D7, I1, I4, I8, I9

P2: Executive agency: 
•	 Guangzhou DRC (including Conghua District DRC) is responsible for 

making plans, negotiating with relevant sectors, PV project approv-
als, tracking project performance, receiving feedback and reporting 
to NEB;

•	 Mingzhu Industrial Park Council takes charge of encouraging and 
communicating with enterprises within the industrial park to  
participate in the project and to rent out their roof resources.

D9, I1, I2, I3

P3: Developer: The enterprise with development qualifications is allowed 
to develop, construct and manage the whole project.

I4, I5, I6 

P4: Local enterprises in Mingzhu industrial park: These local enterprises 
are the potential end-users who can rent out their roof resources to 

developers for PV installations. 

I3, I4, I5

P5: Licensing authorities: 
•	 Guangzhou DEP is the licensing authority for the environmental  

permit;
•	 Guangzhou DRC is the licensing authority for the permit of project 

application. 

I1, I3, I5

P6: Subsidy and investment: 
•	 Ministry of Finance provides subsidies to local CSG per quarter, 

which then monthly provide these subsidies to end-users or  
developers on behalf of the national government for 20 years;

•	 Guangzhou Financial Department also provides subsidies via CSG;
•	 China Development Bank follows the national strategies and provides 

loan services to developers.

D6, I1, I3, I13, 
I14

P7: Grid operator: National regulations state that CSG is responsible 
for realising the grid connection.

D7, I8, I9

P8: Supervisory authority: Guangdong province DRC, Guangzhou DRC 
and South China Energy Regulatory Office are the supervisory 
authorities for monitoring the situations of grid-connection, electricity
cost settlement, and fairness of market competition.

D1, D3, D4
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Boundary rules define who may enter or leave positions Sources
B1: Location: Guangdong province and Guangzhou municipality (e.g. DRC) 

choose Mingzhu industrial park as the project location, and thus this 
specific area determines which actors are involved (e.g., end-users, 
owner of PV installations).

D9, I2

B2: Legal regulations: Legal regulations determine that CSG takes charge of 
all the electric power market-related issues for southern China (Guang-
zhou is included in this region).

D1, D7

B3: Competition: Developers enter the arena based on competition on price 
and a feasible proposal; Guangzhou DRC determines which enterprise 
will be the developer for the project.

D9

B4: Project development: The developer determines additional parties 
may enter or leave the arena (e.g. construction parties, investors, think 
tanks).

I8, I9, I10, I11

B5: Local enterprises with rooftops: Roof owners decide whether to rent out 
their rooftops to the developer.

I15, I16

B6: End-users involvement: The end-users of this project are only confined to 
the enterprises in the Mingzhu Industrial Park, while other citizens and 
enterprises nearby this area cannot get involved to be potential  
end-users because of the current electricity market system.

I4, I15, I16

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

Sources

C1: Make policies and regulations: State Council, NEDC, Guangzhou DRC 
and China Southern Power Grid may draft policy and regulations for their 
legislative domains (see P1). 

D1, D2, D3, D4, 
D7, I1, I4, I8, I9

C2: Choose locations: Guangdong province and Guangzhou municipality 
(e.g., DRC) may designate locations for the PV pilot project.

I1, I2, I7 

C3: Submit bid: Every potential developer may submit a bid in the competi-
tive bidding procedure.

D9

C4: Apply for permits: The developer must apply to municipal DEP for an 
environmental permit.

I4, I5 

C5: Contact with construction and investment parties: The developer may 
seek and cooperate with construction parties to complete equipment 
installation, e.g., electric power design, PV installation.

I4, I6, I7

C6: Sign the contract: The developer must sign the contract with owners of 
PV installations to rent their roof resources in the industrial park.

I15, I16

C7: Arrange grid connection: The developer must contact CSG to have grid 
connection. Regulations in D7 (made by the CSG itself ) stipulate that the 
grid operator must provide grid-connection plan design service within 20 
business days and must finish the grid connection service within 38-58 
business days. The grid operator must provide free-of- charge services 
on grid connection for decentralised PV electricity.

D7, I5, I8, I9
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C8: Apply for subsidies: After grid connection, the developer may apply for 
subsidies from CSG based on electricity production, which monthly 
provides transfer-payment of national and municipal subsidies.

I1, I4, I5

C9: Electricity supply: Article 25 of Chinese Electric Power Law stipulates that 
there is only one electricity selling agency allowed to be within a certain 
service area. That means CSG must supply power to the users of Guang-
zhou, while other possible electricity supply enterprises must not do any 
electricity trade with end users.

D11

C10: Pay electricity bills: The end-users (i.e., owners of PV installations) must 
pay the electricity bills to the developer.

I15, I16

C11: Investment: Banks, security and insurance companies may support loan 
or any other financial services.

D1, D5

Aggregation rules determine ‘who is to decide’ which actions or set of 
activities is to be undertaken.

Sources

A1: Permit decision: The Guangzhou municipality must decide 
whether to provide environmental and development permit to 
developers. 

I1, I3, I5

A2: Grid connection: According to regulations in D7 (made by CSG 
itself ), CSG decides whether and when to connect the PV power 
generation to the grid.

D7, I1, I4, I5

A3: Subsidies: NDRC, NEB, the Ministry of Finance and Guangzhou 
Financial Department must decide whether and when to appoint 
subsidies to developers after the PV projects is in operation. 
According to regulations in D6, these authorities have the deci-
sion-making power to change the subsidy policy. 

D6, I4, I5, 
I14, I16

A4: Business models: 
•	 The developer must choose one of the two business models 

when applying for the project development; one is to sell all 
produced electricity to the grid company and the other is to 
sell surplus electricity to the grid company;

•	 NEB has the right to decide what kinds of business models 
developers can choose. 

I1, I2, I4

A5: Investment: Banks and other investment institutions decide 
whether to give developers loans.

I13, I16

A6: Roof owners: Local enterprises with roof resources decide 
whether to rent out the roof to the developer. 

I15, I16
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Information rules determine what information is to be sent and received by which 
actors at what moment.

Sources

I1: Publishing PV power generation plan: 
•	 NEB must publish annual construction plan (e.g., target of installed 

capacity) for PV power generation and distribute this plan to provin-
cial and municipal governments;

•	 Municipal government and grid company must regularly publish the 
information of available grid-connection capacity to the public.

D10, D11

I2: Consultancy: The developer may get consultancy services from think 
tanks regarding technical and financial terms of the project development.

I4, I5

I3: Regular feedback: Guangzhou DRC regularly communicates with develop-
ers about the progress of the project (e.g., grid-connection, subsidies 
distribution, challenges) via regular meetings and workshops.

I4, I5

Scope rules delimit the potential outcomes of the action situations.  Sources
S1: Pioneer zone: Guangzhou municipality set the target to make northern 

Guangzhou as the leading area for renewable energy use.
D8

S2: Electricity market reforms: NEB plan and Guangzhou 13th FYP encourage 
reform of the current electric power system, in particular the plans sup-
port that decentralised renewable energy be included in the electricity 
trading market.

D4, D8

S3: Two business models: In the beginning, developers can only choose the 
model “prosumption + surplus electricity sold to grid company;” while 
afterwards (in the year of 2014), another model is added: all produced 
electricity can be sold to the grid company.

I1, I4, I5

S4: Loan support: NEB and China Development Bank publish financial poli-
cies to support loan services for projects of renewable energy use, par-
ticularly for decentralised PV power generation pilot project.

D5

Payoff rules affect the benefits and costs assigned to actors in light of outcomes. Sources
Y1: Cost and decent profits: 

•	 Developers must pay the rent to the enterprises that rent out their 
roof resources, and they also must pay the costs for investigation, 
research, consultancy, and project construction;

•	 Developers earn profits from PV power generation project (including 
national and municipal subsidies). 

I4, I5, I13, 
I14

Y2: Save money on electricity bills: End-users pay lower prices to developers 
than grid companies.

I15, I16

Y3: More sustainable city: Guangzhou municipality may complete its politi-
cal ambition of stimulating renewables use and also make the city more 
sustainable.

I1, I2
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Table A.2
Results ‘Play of the game’

Practice related to position rules Sources

Pp1: Incentives: 
•	 Simplify process: Guangzhou DRC and other related sectors simplify 

approval procedures for PV power generation projects, including 
issuing permits in terms of environment, energy saving, land use, 
construction, etc.;

•	 Municipal subsidies: Apart from national subsidies, Guangzhou 
Financial Department also provides subsidies to developers and  
owners of PV installations. These incentive measures largely  
motivated developers and owner of roof resources to participate in the 
PV project.

I1, I3

Pp2: Concerns between developers and owner of roof resources: 
• A large number of enterprises within the industrial park are reluctant 

to rent out their roofs to developers in consideration of roof security 
problems (e.g., load bearing, leakage) and issues of rental period, rent 
and electricity prices. Developers are worried about some  
enterprises’ operating capacity (e.g., risks of bankruptcy and losses) 
and credibility with regard to whether they can continuously pay 
electricity bills over 20 years without default (the lease period of decen-
tralised PV project is generally 20 years). All these concerns make it 
difficult to reach an agreement on the issue of roof rental. 

• On this issue, Guangzhou DRC and Mingzhu Industrial Park Council did 
not really participate in the negotiation process coming up with any 
possible incentives or safeguard actions to motivate both parties. 

I13, I14

Pp3: Reluctance of grid operator: The grid operator (CSG) was not willing to 
realise grid connection on decentralised PV power generation, especially 
in the early stage of the project, and it started to take action afterwards 
because of political pressure from central government.                                        

I9, I14

Pp4: Unclear positions of supervisory authorities:
• There is an ambiguous division of responsibilities among supervisory 

authorities; for example, who exactly is taking charge of what? what 
should be supervised?

• These supervisory authorities also have limited power to truly play the 
role of check and balance to grid operators’ power;

• There is no authority specifically taking charge of monitoring the  
implementation of this pilot PV project;

• Currently, all these supervisory authorities are not independent ones; 
they are subordinate agencies to DRC.

I5, I6, I10, 
I11, I13, 
I14
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Practice related to boundary rules Sources

Pb1: To be the developer: Guangzhou Development Group Corporation (GDGC) 
was directionally selected by Guangzhou DRC to be the developer for 
this pilot project without publishing bidding information to the public. 
This is partly because of Guanxi between local government and GDGC 
and GDGC’s own development capacity.

I4, I5

Pb2: Referee & competitor: China Southern Power Grid has the monopoly 
position on transmission, purchase and sale of electricity in southern 
China, which plays the role as a referee to decide issues related to 
electricity grid (e.g., grid connection, construction). However, it can also 
be as a developer participating in the competition with other potential 
developers and can squeeze other competitors out of the competition 
relatively easily. 

I5, I10

Practice related to choice rules Sources

Pc1: Acquire the development right: Guangzhou DRC did not publish bidding 
information to the public; instead, it specifically chose GDGC as the 
developer taking responsibility for the project’s development. GDDC is 
a state-owned energy enterprise with a strong investment and develop-
ment capacity and it also has a close Guanxi (relation) with the local 
government.

I3, I4, I5

Pc2: Political targets: The developer participates and invests in the PV project 
for two main reasons:
•	 Each year state-owned power generation enterprises must develop a 

certain percentage of renewables-based projects. This is a mandatory 
target;

• Guangzhou DRC has a rigorous permit procedure to approve fossil 
fuel projects, which also pushes enterprises to invest in renewables 
projects as a new profit.

I4, I5

Pc3: Put off the payment of national subsidies: National subsidies often can-
not be paid on time, in general, its payment has been delayed for more 
than one year. 

I6, I13, I14

Pc4: National subsidies constantly decrease: The central government at con-
stantly unexpected times decreased the subsidies to decentralised PV 
projects in recent years in order to make the PV industry more market-
oriented.

I4, I5

Pc5: Put off grid connection: CSG has the dominant power in the decision of 
grid connection, and it often happens that grid connection cannot be 
realised within the prescribed period which has been regulated in D7 
(see C7). The working efficiency of grid connection sometimes depends 
on the Guanxi between the grid operator and developers. 

I4, I5, I16

Pc6: Choose not to go to court: When there are inequities occurring in the 
electricity market (e.g., put off grid-connection, unfair competition), 
developers choose not to go to the court because they do not want to 
spend too much time in court instead of conducting another business. 
Moreover, developers do not want to undermine the relationship with 
grid operators, who have the monopoly position in electricity sector.

I6, I10
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Pc7: Put off the payment of electricity bills: Some enterprises (end-users) 
cannot pay their electricity bills to developers on time because of their 
operating capacities.

I3, I16

Pc8: Investor: Banks and other financial institutions are not that interested in 
investing in decentralised PV industry, especially with regard to smaller 
energy companies.

I2, I4

Practice related to aggregation rules Sources

Pa1: Monopoly position: CSG, as one of the two largest state-owned 
monopolised grid operators in China, controls electricity transmission, 
distribution and retailing in southern China. It also has ministry-like 
political status. It acts as infrastructure planners and builders, transmis-
sion network operators, regulator through standard-setting, technology 
developers and energy services providers. This dominance of CSG 
determines that little decision-making room remains for other relevant 
stakeholders (e.g. citizens, local governments, developers, etc). 

I2, I3, I4, I5, 
I15, I16

Pa2: Local and national government:
•	 If there are some problems regarding local subsidies, project 

approval, environmental permits, land-use or cross-sectoral 
disagreements, local government has the autonomy to make 
decisions based on citizens and developers’ feedback;

•	 However, if the problem is fundamental that the entire industry is 
facing (for example, speeding up the process of grid-connections, 
allowing for electricity trade, reforming the current electric system), 
local government only has limited options to make decisions - only 
the national government has the final say (e.g., State council);

•	 CSG has almost the same political power as NEB. 

I1, I2, I14

Pa3: Subsidy policy: Governments get the most decision-making power 
on subsidy policy (e.g., the amount, length of time, to whom, to what 
project) while developers or citizens are in relatively passive positions 
and have to follow the change of the policy.

I5, I10

Practice related to information rules Sources
Pi1: No information sharing platform (grid-connection):

•	 No information sharing platform for the whole decentralised PV 
industry;

•	 There is only a certain capacity available each year for grid-connec-
tion, but this information is only owned by grid companies and is 
not shared with the public. Therefore, developers are not sure if the 
project is worthy to be invested in, and sometimes they have to get 
this information through personal relationships before any invest-
ment takes place.

I5, I8, I16
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Pi2: No information sharing platform (installed capacity): Each year, NEB has 
a certain target of planned installed capacity on decentralised PV to be 
delivered to lower levels of governments, and only the projects within 
the assigned targets can receive the national subsidies. However, the 
information about what and how projects can get involved in the target 
scope is not shared with the public. Therefore, investors might use 
Guanxi to try to get this information. 

I1,I4, 
I10,I11

Pi3: Instant feedback but no solution to the essential problem: Guangzhou 
DRC often has communications (e.g., workshops, meetings) with related 
stakeholders to get feedback on the project implementation. However, 
local government has limited power to deal with the essential problem 
that the whole PV industry is facing, e.g., grid-connection or electric 
power trade. 

I2, I3

Practice related to scope rules Sources
Ps1: Less return risks: Since NEB made the decisions that all the produced 

electricity can be sold to the grid company, decentralised PV projects 
start running because the earnings can be safeguarded.

I13

Ps2: Less enthusiasm in investment: Because of reduced national subsidies, 
developers have fewer profits from the project investment and thus they 
have much less enthusiasm about further investment. There is a conflict 
between governments and developers on decentralised PV industry.

I5, I14

Ps3: Surplus electricity cannot be traded: Although Guangzhou municipal-
ity has the ambition to reform the current electricity system, only slow 
progress has been made. Surplus electricity still cannot be traded in the 
market due to the monopoly position of CSG in China. 

I4, I5, I7

Ps4: Unfriendly financing environment: There are difficulties for developers 
to get loan support from financial institutions in investing in decentral-
ised PV projects, in particular for smaller development enterprises.

I4, I10, I11

Ps5: Uncontrolled installation size: Although NEB (central government) each 
year has a guided target for the installation size of decentralised PV, lo-
cal governments are generally more active in fostering PV construction. 
This condition has caused excessive installation size than expected. 
This is a mismatch between central government and local government 
on installation size of decentralised PV projects. 

I2, I5, I10, 
I13, I14

Practice related to payoff rules Sources
Py1: Subsidies: The central government wants to limit the subsidies and 

decrease the installation size of decentralised PV projects. This shows 
a conflict of interest between governments and developers. The central 
government wants the PV industry to be developed in a more market-
driven model.

I4, I5, I6, I7, 
I13, I14

Py2: Return risks: The earnings from end-users cannot be fully guaranteed 
since it depends on the payment and operation ability of local enter-
prises who rent out their roof resources.

I3, I4, I13, 
I14
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