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Abstract  
 
This paper focuses on collaborative governance for sustainable development in the 
context of wind resource assessment (WRA) in China. Renewable energy, including wind 
energy, has become one of the key energy options which will assist China in meeting its 
rapidly growing demand for energy as well as its sustainability goals. However, wind 
energy remains a fringe source in relation to China’s coal-dominated energy system. 
WRA has been identified as a key impediment to the further development of this energy 
source.  
 
With its emphasis on a multi-actor, bottom-up approach, collaborative governance has 
become one of the key public policy strategies adopted in both developed and developing 
countries. This paper examines whether collaborative governance can help to improve 
WRA in China, and if so, through what mechanisms. 
 
The paper proceeds by comparing collaborative initiatives involving WRA in two 
Chinese provinces, Xinjiang and Guangdong. It suggests that while the central 
government has an important role to play, there are many opportunities for locally-based 
collaborative initiatives to serve as an alternative, complementary approach to facilitate 
WRA. There are important contextual elements such as local resources (including 
leadership and local knowledge), and governance structures (such as social ties) that can 
facilitate such initiatives. The paper concludes that a broader perspective that places more 
emphasis beyond the centre in capacity building for WRA is required to enhance the 
prospects for a transition to a more sustainable energy system in China. 
 
Key words: China, wind energy, wind resource assessment, sustainable energy, 
collaboration, governance 
 
1. Introduction  
 
Renewable energy, including wind energy, although capable of making a significant 
contribution to sustainable development has yet to reach its full potential in either 
developed and developing countries (Jefferson, 2008). The gaps in current knowledge 
about how and why the concept of sustainable development is difficult to implement 
remain, and particularly so in the context of China. In an attempt to fill some of these 
knowledge gaps, our paper draws on the linkages between the theoretical concept of 
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collaborative governance and the empirical development of WRA in two Chinese 
provinces, Xinjiang and Guangdong.  
 
Wind energy has been regarded as one of the key energy options for achieving 
sustainability goals in both developed and developing countries (WWEA, 2009). China 
has also joined the global trend of accelerating its investment in wind energy. China’s 
coal-dominated energy system and energy consumption patterns are unsustainable, 
leading to major issues of energy security, climate change impacts, environmental 
degradation and social instability (Economy, 2007; MIT, 2007; Pozon and Mench, 2007). 
Wind energy is seen as one of the key components of China’s sustainable future not only 
because it is renewable, clean, indigenous and abundant, but also because of its many 
other advantages. It has the potential to become a mainstream, rather than merely a 
supplementary, energy source (DOE, 2008). It is relatively cost-competitive with 
conventional technology (IEA, 2007). Experiences in the west have also demonstrated 
that this hi-tech industry has the potential to generate green jobs and to revive local 
economies (BMU, 2007; DOE, 2008). Furthermore, wind energy also has an important 
role to play in rural electrification (GWEC, 2009b; NREL, 2004a, 2004b; Wang et al., 
2006). 
 
Following the enactment of China’s Renewable Energy Law in 2005 and the introduction 
of a number of important supportive policies that now cover pricing, technology, grid 
access and other policy domains, wind energy installations have increased at an 
exponential rate in recent years. The installed capacity of wind energy in China doubled 
each year from 2004 to 2008, and had reached 12.8 GW by the end of 2008 (CHECC, 
2008; EF, 2009; Martinot and Li, 2007). China now ranks fourth in the world in terms of 
the number of wind installations (GWEC, 2009a). 
 
Although promising, the outlook for wind energy in China is clouded by various factors. 
Wind is still a fringe energy source contributing only 0.16 percent of the country’s total 
electricity generation and 0.78 percent of the total installed capacity (end 2007) (SERC, 
2009).  
 
Although wind energy does not require fuel, wind resources vary over time and location 
(Reeves, 2003). A good understanding and estimation of wind resources is therefore 
essential to many important aspects of the development process, from energy planning to 
site planning and the predictions of the economic viability and financial risks of potential 
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wind farm projects (Singh et al., 2006). However, wind resource assessment (WRA) is a 
difficult process that demands good siting of anemometer towers, appropriate choice of 
measurement techniques, trained staff, quality equipment and thorough data analysis 
techniques (NERL, 1997).   
 
The lack of high-quality WRA has been identified as one of the major barriers to the 
further development of wind energy in China. For decision-makers, the data are currently 
too sparse to set wind targets at either the national or provincial levels in an 
evidence-based decision-making manner. For potential wind farm developers, the data 
also fail to provide a good understanding of the characteristics of wind resources for 
micro-siting of potential wind farms (Interview BJ/01/2005). As such, if wind energy is 
to contribute more than a few percent points of China’s total electricity demand, 
high-quality WRA is necessary.  
 
Collaborative governance has grown in importance as a strategy for achieving 
sustainability goals in part due to its multi-sector and bottom-up approach to 
problem-solving. Understanding whether collaborative governance can strengthen the 
capacity of China in the task of WRA is therefore of importance to scholars and 
policy-makers. This paper aims to apply the concept of collaborative governance to guide 
our examination of the development of WRA in two Chinese provinces, Xinjiang and 
Guangdong. Specifically, we discuss whether collaborative governance facilitates the 
WRA, and if so, through what mechanisms.  
 
This study adopts a comparative case-study methodology to examine the process of 
collaborative governance for the sustainability transition in China. A case-study approach 
is well suited to provide answers to “how” and “why” questions (Yin, 2003), and is 
therefore a useful research methodology to understand how and why collaborative 
governance works or does not work in Chinese provinces in the context of wind resource 
assessment. 
 
The case studies presented here draw on data and information derived from desktop 
research, site visits and interviews with prominent stakeholders. Face-to-face interviews 
were conducted in Beijing, Xinjiang and Guangdong between 2005 and 2008. Interviews 
were conducted with government officials, senior executives from energy utilities, wind 
farm developers, wind turbine manufacturers, academics, NGOs, industrial associations 
and consultants.  
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2. Collaborative governance and WRA  
 
Collaborative governance: a normative perspective 
 
Collaborative governance has received growing interest from scholars and policy-makers 
as an innovative strategy to respond to many different types of problems in contemporary 
societies (Huxham and Vangen, 2005). Studies on collaborative governance have been 
undertaken across a wide spectrum of major public policy domains, from environment 
(de Bruijn and Hofman, 2002; Hartman et al., 2002) to public health (Roussos and 
Fawcett, 2000), and housing (Boyle, 1989).   
 
Collaborative governance, which is defined as a governing arrangement where public 
agencies engage non-state stakeholders with the aim of making or implementing public 
policy or managing public assets (Ansell and Gash, 2008), has its roots in the theoretical 
perspective of governance. The central theoretical insight of the governance perspective 
is the shift from government to governance. In view of the traditional state’s limits to 
cope with social problems, governing needs to move away from a reliance on the mere 
capacity of the formal state apparatus to a policy-making system that is more 
decentralized, more flexible and more inclusive (Fisher, 2006; Hall, 1993).  
 
Specifically, collaborative governance involves a process in which diverse stakeholders 
are engaged to bring together their individual inputs for collective goals (Cordery, 2004; 
Hartman et al., 2002). The essential features of collaborative governance include: the 
engagement of a wider spectrum of interdependent actors beyond the state, i.e. including 
the non-state actors (Ansell and Gash, 2008; Cordery, 2004); a strong emphasis on 
openness in information sharing, respect for dissenting views, and a commitment to 
long-term interacting process (Thomson and Perry, 2006); and, in addition to achieving 
individual ends, there is the achievement of additional, shared benefits (Thomson and 
Perry, 2006). 
 
What, then, drives people, organisations or governments to enter into collaboration? The 
literature suggests that as individual efforts have limits in addressing problems, 
collaboration allows opportunities for cross-sectoral actors to combine complementary 
resources and expertise (Widdus, 2001). The main benefits of collaboration include 
creating trusting relationships that are needed to address complex societal problems, 
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achieving efficiency by coordination, and sharing costs or risks (Huxham, 2000). 
 
Collaborative efforts, however, can be jeopardized by different forms of inertia. 
Institutional inertia and disciplinary inertia, for example, can inhibit cross-sectoral or 
transdisciplinary collaboration (Rickson et al., 1990). Power imbalances or information 
asymmetry may also undermine the effectiveness of collaborative efforts during the 
bargaining process (Huxham and Vangen, 2005; Koontz et al., 2004; Yoder, 1999). 
Furthermore, consensus decision practices that are central to collaboration can limit 
opportunities to make bold, innovative policy recommendations. An incremental 
approach, which may not be sufficiently decisive to meet the needs of the sustainability 
transition, may instead drive the decision-making process (Koontz et al., 2004; Shirk, 
1993; Wright, 2000; Yan, 2001; Yoder, 1999). 
 
Collaborative governance as a framework for understanding WRA  
 
WRA is the statistical analysis of wind power density and wind energy in a given region 
or location (Mani and Rangarajan, 1996). The critical information is the speed and 
direction of the wind, its consistency, and the factors influencing wind characteristics at 
any particular location (Mani and Rangarajan, 1996). WRA is more than a science. The 
process for WRA, from data collection, to management, analysis, and the use and sharing 
of wind data can be viewed as a governing process.  
 
Several features of WRA make the concept of collaborative governance a particularly 
suitable framework to analyse its development in the context of China. WRA exemplifies 
complexity, enormity and uncertainty in its nature. WRA is complex in nature because it 
involves different measurement and analysis techniques, and falls into different 
disciplines and across sectors. For example, wind data can be obtained from in-situ 
measurement, that is from meteorological masts, or can be retrieved from satellite data 
(NERL, 1997). Furthermore, wind data may not rest solely in the hands of the state. Wind 
farm developers and wind turbine manufacturers, for example, may obtain useful wind 
data from their own wind masts. The complexity of WRA implies that a multi-actor, 
multi-technique, and transdisciplinary approach is required to do the task more efficiently 
and effectively. 
 
Effective WRA is also an enormous task. It is a multi-scale and multi-location activity, 
implying a major investment of time, and financial and human resources. The issue of 



 6

enormity is of particular concern because WRA at different scales that range from a 
macro-scale national or regional assessment to a meso-scale and to a site-specific 
micro-siting one are highly complementary (Hau, 2006; NERL, 1997). 
 
In part because of its complexity and scale, WRA is also a task involving uncertainty. The 
complex interactions across a wide spectrum of actors make simple, linear models of 
cause and effect invalid (Voß and Kemp, 2007). Rather, in such uncertain situations, 
feedback becomes important (Voß and Kemp, 2007). An undesirable implication 
associated with uncertainty is that actors need to make choices without adequate 
information to assess, for example, the expected outcomes of a wind farm investment 
(Haas, 2001). 
  
Understanding the ways in which collaborative governance may influence the ability to 
accomplish the tasks of WRA in China is therefore an important aspect of a better 
understanding of the sustainability transition in the country. Literature on collaboration in 
the context of the sustainability transition of energy systems has been limited, and is 
particularly so in the context of China. The complex mechanisms of how collaboration 
works, or does not work, particularly at the local level, need to be explored.  
 
We therefore adopt the concept of collaborative governance as an analytical framework to 
guide our analysis of WRA initiatives in the two selected provinces (Figure 1). The 
framework focuses on the key actors’ interaction, in what forms (i.e. the models), and 
what are the conditions that make collaboration work or not work (i.e. the positive and 
negative conditions), and the outcomes of these collaborative interactions. 
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Figure 1: A conceptual framework of collaborative governance 
 
 
3. WRA in China: overview, features, and key issues  
 

The Chinese government started to undertake WRA in the 1970s. Three national wind 
resource surveys were completed in the 1970s, the late 1980s, and 2006 respectively. The 
third national survey concluded that China’s total wind resources is more than 10,000 
GW, with 430 GW onshore, and 700 GW offshore (CRESP, 2006, 2008a). To date, the 
Chinese government has produced national wind resource maps with mean annual wind 
speeds using data from over 2,500 meteorological stations across China (Interview 
BJ/02/2006). 
 
As China has committed itself to increasing wind energy (Martinot and Li, 2007), the 
government established the Center for Wind and Solar Energy Resources Assessment 
under the China Meteorology Administration (CMA) in 2006 (CCChina, 2006). The 
establishment of the Centre is a major institutional development to strengthen the 
capacity of the government in WRA.  
 
Under the leadership of the NDRC and Ministry of Finance, the CMA started the fourth 
major national WRA initiative in 2007. This is officially called the Wind Resource 
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Detailed Survey and Evaluation Project (风能资源详查和评价项目 fengneng ziyuan 
xiangcha he pingjia xiangmu), with funding of approximately 200 million yuan from the 
central government (CMA, 2009a). This initiative aims to establish a national network of 
wind monitoring stations consisting of 400 anemometer towers, ranging from 70 to 100 
meters in height to collect data (CMA, 2009; Interview BJ/02/2006). By July 2009, 393 
anemometer towers had already been built in 28 provinces (Wang and Hu, 2009). The 
fourth national WRA initiative is one that has been undertaken by the central government 
to establish a centralized infrastructure to facilitate the collection, management, analysis, 
use and sharing of wind data, and to use the database to generate a national wind atlas. 
The atlas is expected to include extreme weather and offshore wind conditions. However 
this is by no means an easy task to accomplish as the CMA in general has suffered from a 
lack of skilled personnel in its 50,000-member staff (NDRC, undated a, b). There are also 
problems of high-level coordination.  
 
WRA in China is largely managed in a state-directed, top-down, hierarchical manner. The 
national wind resource surveys have been conducted by the central government at the 
national level with the key responsible agencies including the then National Meteorology 
Bureau and its successor, the CMA. The active involvement of the National Development 
and Reform Commission and the Ministry of Finance in the on-going fourth national 
survey reflects attempts to introduce new institutional arrangements at the top central 
level to strengthen China’s capacity to undertake WRA. The national surveys used data 
supplied by the extensive network of sub-national meteorological bureaus across China 
(CMA, 2009b). 
 
While the state has a pivotal role in WRA, there has also been collaboration between the 
state and external parties including international organizations, internationally recognised 
consultancy firms (such as Garrad Hassan) and other countries (Badger, 2009; CRESP, 
2008; Martinot and Wallace, 2003; Wallace et al., 2006). However, such collaboration 
with actors outside the state apparatus has remained peripheral.  
 
Independent institutions providing professional WRA, although common in many 
developed countries, have not been active in China. In-house WRAs conducted by the 
wind farm developers themselves are however more common. 
 
Despite the state-led model for WRA which has made some significant progress over the 
years, several key issues remain unresolved. These are: 
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(a) Inaccuracies in data:  
 
While it is commonly believed that the national wind resource surveys have 
underestimated wind resources in China, there are cases of individual wind farms where 
the micro-siting assessment has over-estimated the resources available. A wind farm in 
Guangdong, for example, has reported a 30 percent discrepancy between the projected 
and actual energy yield (Interview GD/05/2008). Inaccuracies in the estimation of wind 
resources in China can be attributed to two reasons. First, the Chinese national surveys 
used data from meteorological stations which monitored wind data at a standard height of 
10 meters. These official surveys therefore tend to underestimate the wind resource 
because rotor hub heights are usually between 80 and 100 meters and wind speed 
typically increases with height above ground (Hau, 2006; Reeves, 2003). Second, the 
meteorological masts are usually located far from the potential wind-farm sites as these 
locations were chosen for the purpose of weather forecasting rather than specifically for 
WRA (Interview BJ/02/2006).  
 
The accuracy of WRA is a major issue for the future development of wind energy in 
China because the energy potential of wind is proportional to the wind speed cubed 
(Christiansen et al., 2006). An underestimated wind resource would tend to result in 
output targets that are too low. The findings of the third national wind resource survey, 
which is widely regarded to have under-estimated China’s wind resources, have been 
used as a key reference in wind energy planning at the provincial level (QXB, 2009). As a 
result, the national and provincial wind energy plans or the more specific siting plans are 
made in the absence of high-quality WRA, and the provincial wind energy targets, and 
the associated national target, are widely regarded to be too low. 
 
(b) Tardiness in responding to the needs for WRA 
 
State-directed efforts in WRA have revealed a number of problems, including the lack of 
continuous assessment and evaluation of data, relatively slow work progress, and 
tardiness in responding to new needs. The first and second national wind resource 
surveys were conducted in the 1970s and 1990s respectively (Interview BJ/02/2006). The 
time lag of almost two decades between the two indicates the lack of continuous 
assessment of wind resources. Progress with the on-going fourth national WRA initiative 
has been relatively slow, partly because high-level coordination across the central 
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agencies tends to be time-consuming. Furthermore, the recent trend of exploring offshore 
energy potential has created new demands for wind resource mapping over the sea, and 
has posed additional challenges to the existing WRA management system. 
 
(c) Resources outside the state remained largely untapped 
 
While meteorological stations across China have provided useful data for the national 
wind resource surveys, the state system of WRA has limited access to and integration 
with the vast data system in the private sector. Outside the state system, additional 
detailed wind measurements have been conducted at specific sites by potential wind farm 
developers to provide more reliable predictions with which to assess the financial 
viability of projects. There are about 1,600 such wind monitoring masts across China but 
as many as 1,500 of them have been built and are owned by enterprises, and only about 
100 have been built by the meteorology agencies. The CMA therefore has access to data 
from only about 100 of those masts, but not the majority of the wind monitoring sites 
(Interview BJ/02/2006). This situation reflects the fact that there is a clear boundary 
between the state and the private sector in WRA.   
 
(d) Low public access to information 
 
Although published isopleth maps of wind energy across China are publicly available 
(Singh et al., 2006), there is limited public access to the more detailed wind resource data 
available in local meteorology bureaus. Wind resource data held by the National 
Meteorology Bureau and the Meteorology Institute used to be available on a fee basis 
(Singh et al., 2006). Although the data produced by the state agencies are increasingly 
transparent in recent years as a result of the central policy to enhance information 
transparency (Interview BJ/02/2006), non-state actors have still experienced limited 
access to the state-held data. Access to the data is sometimes subject to the discretion of 
individual local bureaus (Interviews GD/01/2007; GD/02/2006). Wind data from the 
private sector is usually confidential and is not shared in the public domain.  
 
To conclude, the WRA system in China is characterised by its state-directed, hierarchical 
manner with a clear boundary between the state and the private sector. There has been 
involvement of actors outside the state apparatus, but such non-state involvement tends to 
be ad-hoc in nature, and limited in both scale and continuity. It is interesting to note that 
resources for the assessments are relatively abundant, in terms of the availability of wind 
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data and funding, in the private sector. Under these circumstances, while the national 
wind resource surveys are useful for general wind energy appraisal, they have revealed 
major weaknesses: for the decision-makers, these surveys are too rough to be used to set 
wind targets at national or provincial levels; for potential wind farm developers, these 
surveys also fail to address site-specific problems because there is a poor understanding 
of the characteristics of extreme weather such as typhoons and sand storms and their 
impacts on turbine performance.  
 
Despite these problems at the national level, locally-based collaborative initiatives have 
emerged in some Chinese provinces to facilitate WRA. This paper examines collaborative 
initiatives for WRA in two Chinese provinces, Xinjiang and Guangdong. While the case 
of Xinjiang highlights the workings of an enterprise-led collaboration, the case of 
Guangdong examines bottom-up collaborative initiatives between an NGO, a local 
university and an international consultant. The comparative analysis of the two cases 
provides a better understanding of the local diversity of collaborative initiatives, how and 
why collaboration works, and why it does not. It will also illuminate the prospects and 
limits of collaborative initiatives in the Chinese context. 
 
4. WRA in Chinese provinces  
 
4.1. Xinjiang: an enterprise-led model of collaboration  
 
Located in the far northwest of China and possessing some of the best wind resources in 
the country, Xinjiang has experienced tremendous progress in the development of wind 
energy. The total installed capacity of wind energy connected to the grid system in 
Xinjiang reached about 190 MW by the end of 2007 (Interview XJ/01/2008). This remote 
province is also renowned for being the home of Danbancheng Wind Farm, one of the 
largest wind farms in Asia. Goldwind – a leading domestic wind turbine manufacturer in 
China - is based in Urumqi, the capital of the province (CHECC, 2008).  
 
Like the rest of the country, official wind resource data are limited. However, 
interestingly, because of the relatively long history of wind farms in the region, the wind  
resource data held by the wind farm developers are relatively rich (Interview XJ/01/2008). 
These developers, in particular Xinjiang Wind Energy (XJWind) – one of the pioneering 
wind farm developers in China - have served as a crucial source of wind resource data 
from their network of wind resource monitoring masts that spread across the province.  
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The official estimate of Xinjiang’s wind energy resources currently available is based on 
the findings of the third national wind resource survey completed in 2006. The official 
estimate, which put Xinjiang’s wind resources at 120 GW (Interviews XJ/03/2007, 
XJ/04/2008), is widely perceived to be an under-estimate. The fourth national wind 
energy survey is on going but the progress has been relatively slow. By the end of 2008, 
none of the 17 anemometer towers approved by the CMA had been set up in Xinjiang 
(Interview XJ/05/2008). It was only in June 2009 that all the towers were finally erected 
(Lin and Wang, 2009). 
 
It is against this background that in late 2007 the Xinjiang Development and Reform 
Commission (DRC) initiated a collaborative project with XJWind to conduct a study of 
local wind resources and wind energy plans. The study was completed a few months later 
in early 2008. 
 
In contrast to the conventional state-led model of the WRA, the collaboration initiated by 
the local DRC is significant in various aspects. First, it is characterized by an 
enterprise-led model. The XJWind demonstrated its central role in accomplishing the task 
of the WRA. Although XJWind was commissioned by the Xinjiang DRC to carry out this 
task, this project is collaborative in nature as the local government has not paid the 
company for the service. XJWind was willing to work with the local DRC on a goodwill 
basis in the absence of any financial reward. Such a commitment from XJWind was in 
part a reflection of the company’s aspiration to contribute to a better understanding of the 
wind resource potential in the region. It was also economically feasible for XJWind to do 
so because many of the data could be derived from their own existing wind energy 
monitoring masts and therefore involved minimal additional data collection costs.  
 
XJWind was also able to arrange informal deals with other local wind farm developers 
and with Goldwind for free data-exchange. Such informal deals were made possible 
largely due to the social networks and trust that XJWind had established with the other 
local developers over the years. XJWInd is also a share-holder in Goldwind. Some data 
were also obtained from the Xinjiang Meteorology Bureau free of charge (Interview 
XJ/05/2008).  
 
The findings of the WRA conducted by XJWind have become useful evidence for the 
Xinjiang DRC to formulate much more ambitious wind energy plans. In mid 2008, the 
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Xinjiang DRC submitted a master plan entitled “Medium- and long-term wind energy 
plan in Xinjiang for the 11th Five Year Plan and by 2020 (新疆“十一五”及 2020 年风电

发展规划 Xinjiang Shiyiwu ji Erlingerlingnian Fengdian Fazhan Guihua)” and two 
designated plans for two local wind districts, namely Dabancheng Wind District (达坂城

风区 Dabancheng fengqu) and Hami Wind District (哈密风区 Hami fengqu).  
 
If the new plans are approved, the provincial wind energy target by 2020 would be at 
least 35 GW. Some 20 GW will come from the two wind districts in Dabancheng and 
Hami as each of them will develop a 10-GW wind energy base by 2020 (Interviews 
XJ/02/2008, XJ/05/2008). In contrast, the original wind target set in 2006 at 1.46 GW by 
2020 was substantially lower (Interviews XJ/02/2008, XJ/05/2008). In October 2008, the 
new plans were still pending approval from the central government. 
 
Various advantages derived from this enterprise-led collaboration. Cost-sharing and 
efficiency were achieved. These have allowed the WRA to be accomplished in an 
efficient and cost-effective manner, with limited additional costs incurred by the Xinjiang 
government and the collaborating parties. As a result, the Xinjiang government was able 
to make evidence-based decisions on its wind energy plans and consequently set much 
more ambitious wind targets for the future.  
 
How, then, did this collaboration work in the absence of substantial state funding and 
even though most wind data were not owned by the state but in the hands of the private 
sector? Several local conditions were found to be crucial in contributing to its success. In 
terms of local resources, local leadership and local knowledge were of vital importance. 
XJWind has long been a local wind energy advocate and its commitment and 
perseverance in wind energy development in the province partly explained why this 
collaboration was successful. Moreover, the wind resource data scattered across a number 
of local wind farm developers was converted into valuable local knowledge once the data 
set was assembled, synthesized and analysed by XJWind. This pool of local wind data is 
a valuable complement to the official data. The data are valuable in part because they 
provide relatively long-term perspectives on the energy yield from the existing wind 
turbines, and in part because they can better reflect local wind energy characteristics. 
 
In terms of governance structure, the social ties and trust between XJWind and other local 
wind farm developers, between XJWind and the local government, and between XJWind 
and Goldwind has facilitated XJWind’s access to field data from other local wind farm 
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developers and operators as well as a wind turbine manufacturer. This extensive network 
has allowed XJWind to reach out and to integrate previously scattered wind resource data 
and to create new information that can be partially shared in the public domain. 
 
A comparison of the key features of enterprise-led model of WRA in Xinjiang and the 
state-led models adopted in the third and fourth national wind resource surveys is 
illustrated in Table 2. 
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Table 2: A comparison of the state-led and enterprise-led models of  
wind resources assessment in Xinjiang 

 3rd National Wind Resource Survey 4th national WRA initiative  

(officially called “Wind Resource 

Detailed Survey and Evaluation 

Project”) 

Enterprise-led Xinjiang Wind 

Resource Study 

Progress Completed in 2005 On-going 

Started in 2007, but no anemometer towers 

erected by end 2008. Towers finally 

all set up by June 2009. 

Commissioned in early 2008 

Completed in mid 2008 

 

Estimates 

of wind 

resource in 

Xinjiang 

120 GW N.A. yet Wind is plentiful for a 35 GW 

wind target by 2020 

Key actors The centre; provincial government The centre; provincial government Enterprises; provincial 

government 

Approaches Top-down administrative management Top-down administrative management Horizontal collaboration 

Equipments A total of 106 weather stations across 

Xinjiang 

Instrumentations specialized and 

standardized for wind resource 

assessment: 10 anemometer towers 

with a height of 70 meters; 7 towers 

at 100 meters 

Instrumentations vary in models 

and quality 

Integrated use of techniques – 

including GIS and 

remote sensing 

Strengths Official data from existing 

meteorological stations readily 

available 

Data sharing among government 

agencies: some data from the 

meteorological stations of 

Xinjiang Production and 

Construction Corps (XPCC), 

and railway company 

 

Standardised instrumentation and 

techniques 

Wider coverage: in 7 wind districts in 

Xinjiang 

An increase in the number of monitoring 

poles 

Wind measurement of relatively long period 

 

Wind data collected by 

specialized method 

Quick delivery of study outputs 

Integration of data sources: 

external sources of data 

include data from other 

enterprises and some 

official data  

Minimal financial burden: social 

-exchange among 

enterprises involved ; no 

commission fee paid 

Weaknesses Equipment not specialized for WRA 

Only 10 out of the 106 weather stations 

were located within wind 

districts 

At a height-level of 10 meters – tend to 

underestimate wind resource 

Minimal data-sharing with non-state 

actors 

Progress relatively slow 

Approved number of anemometer towers 

far lower than required by the 

Xinjiang government  (17 towers 

approved, although applied for 

80-100 towers) 

Instrumentations not highly 

standardized 

Wind measurement of relatively 

short period 

 

(Sources: authors; information from interviews XJ/03/2007, XJ/04/2008, XJ/05/2008) 
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4.2. Guangdong: a bottom-up, society-university-enterprise collaboration 
 
Guangdong has the longest coastline among China’s provinces (Cheung, 2002), providing 
excellent access to wind energy resources in many coastal areas. By the end of 2007, 
there were seven wind farms in Guangdong, with a total installed capacity of 278 MW 
(Energy Office, 2008). 
 
Bottom-up, society-enterprise collaborative initiatives have been relatively active in the 
area of WRA in Guangdong. A distinctive feature of collaboration in WRA in Guangdong 
has been the critical role played by a wide range of non-state actors, including 
Greenpeace China, Garrad Hassan, an international wind energy consultancy firm, Sun 
Yat-sen University, a local university, and Honghaiwan Wind farm, a local wind farm 
developer. As such, these collaborative initiatives are distinguished by a strong bottom-up 
characteristic and involve a wide range of actors that span across the private and societal 
sectors.  
 
Two major collaborative initiatives for WRA in Guangdong have been identified. The 
first initiative was initiated and led by Greenpeace China in 2004. Greenpeace China 
commissioned Garrad Hassan and the Research Centre of Wind Resource under the 
School of Engineering at Sun Yat-sen University (中山大学工业院风资源研究中心, 
RCWR) in Guangzhou to conduct a WRA for Guangdong. A major output of the 
collaboration was the release of a report entitled “Wind Guangdong” in 2005 by 
Greenpeace China. The report estimated that the wind energy potential in Guangdong is 
huge and could reach 20 GW – approximately one third of the total installed capacity of 
the Province’s power system in 2007 (Greenpeace, 2005). 
 
This collaboration turned out to be much more than a conventional commissioning 
experience. It also enabled knowledge transfer and resource pooling between Garrad 
Hassan and the RCWR to take place. There was a transfer of western WRA technology 
and experience to China from Garran Hassan. Particularly useful knowledge gained by 
the RCWR was how to better integrate and adjust the model parameters with feedback 
from field experience of wind farms. The transfer of knowledge was made possible 
through academic conferences and lectures offered by a number of experts from Garrad 
Hassan (Interview GD/03/2007). 
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Another important contribution of this society-university collaboration was less tangible, 
but equally important. The recognition by Garrad Hassan of the work of the RCWR has 
strengthened the confidence of this newly established research centre in its research 
directions (Interviews GD/01/2007, GD/03/2007). In this sense, the recognition that 
RCWR as a young research institute received from an internationally recognised institute 
has strengthened the capacity of the RCWR to continue to work in this field. Although 
the RCWR did not have a clear intention to become an independent institution in the near 
term, the experience and knowledge gained through this collaboration was nevertheless a 
valuable step in its development process.  
 
While Greenpeace China played a strategic role in promoting this collaborative initiative, 
it is interesting to note that it was made possible in part because of the open-mindedness 
of the young researchers at the Sun Yat-sen University. They appeared to be more willing 
to take the opportunity to collaborate with Greenpeace China, a local branch of 
Greenpeace - an international green group that is well known for its activist approach 
(Interviews GD/02/2006, GD/03/2007).   
 
Another major initiative in Guangdong was an enterprise-university collaboration 
between Shanwei Honghaiwan Wind Farm and the RCWR. This started in 2005 as an 
informal collaboration based on personal networks. The wind farm developer wanted to 
have a thorough examination of the reasons why the actual energy yield from the wind 
farm was substantially lower – about 30 to 40 percent - than the projected figure. 
Building on the personal ties between the team leader of the RCWR and the senior 
management of the wind farm, the collaboration was formed to undertake a validation 
study of the WRA in this specific wind-farm site. An exchange of wind resource data 
took place between the collaborating partners.  
 
The findings of the validation studies were found to be mutually useful to both parties: 
the wind farm developer found that the work conducted by the RCWR which integrated 
different wind data-sets and different techniques offered a more accurate and 
comprehensive analysis of the site’s wind resources; the RCWR also gained from this 
collaboration as the in-situ wind energy measurements owned by the wind farm 
developer allowed it to gain field experience and help it to fine-tune its computing 
parameters.  
 
No monetary payment was involved in this collaboration. Mutual trust and resource 
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exchange were the major preconditions and incentives for this collaboration even in a 
situation that the wind data was not in the public domain (Interview GD/04/2008).  
 
However, a major limitation of the wind resource collaboration in Guangdong has been 
the lack of active engagement on the part of the Guangdong Meteorological Bureau. 
While the work of the Bureau and those of the RCWR were highly complementary, the 
experience of the RCWR suggested that there was inertia in the local meteorological 
bureau which discouraged it from collaborating on interdisciplinary studies. The RCWR 
even had difficulties in accessing the government meteorological data for its own studies 
as data sharing in the public domain is not effectively institutionalised (Interviews 
GD/01/2007; GD/02/2006). 

 
5. Collaborative governance as a strategy for improving WRA: local diversity, 

prospects, limitations and key challenges 
 
While the existing state-led WRA model in China has demonstrated its strengths, it has 
also revealed certain weaknesses. An examination of the recent development of WRA in 
Xinjiang and Guangdong suggests that some of the characteristics of WRA, including its 
complexity, enormity and uncertainty, make an alternative approach, collaborative 
governance, particularly appropriate for this task. 
 
The case studies of Xinjiang and Guangdong suggests that locally-based collaborative 
initiatives are being undertaken to facilitate the task of WRA. It is interesting to note that 
a variety of collaborative models have emerged at the local level: while Xinjiang’s 
experience is characterized as an enterprise-led model, Guangdong’s experience is a 
society-university-enterprise collaboration that carries strong bottom-up characteristics. 
Although the two provinces differ in terms of the model of collaboration, a common 
pattern that has emerged is the move away from the central government towards the 
localities and to a wider range of actors that have created new horizontal and bottom-up 
relations that influence how WRAs are undertaken.  
 
These more complex relationships in the collaborative initiatives between enterprises, 
civil society and the state seem to offer the potential to enhance capacity at the local level 
to meet the challenges of WRA by combining different resources and skills that are 
located both within and outside the state.  
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What, then, are the specific achievements of these collaborative initiatives? The case 
studies show that these initiatives were able to enhance local capacity in various ways. 
They were able to enhance efficiency through cost-sharing and resource-pooling across a 
wide range of sectors (and even across a number of actors in a particular sector). The 
collaboration also appeared to empower the local government in Xinjiang to make more 
evidence-based decision-making in setting wind energy targets. The collaboration also 
appeared to be able to enhance the capacity of the universities in China to provide 
professional, independent WRA services.  
 
However such locally-based initiatives are not without their limitations. First, this paper 
is not arguing that the bottom-up collaborative initiatives can completely replace the 
central government in the context of WRA. The central government appears to perform 
indispensable roles particularly in high-level coordination and creating a new public 
platform for data-sharing. Instead, the focus of attention appears to be how the central 
government and the localities can coordinate to better capture the potential additional 
capacity that could be created by locally-based collaboration. The existing policies for 
wind energy tend to overlook the roles of localities in enhancing the governing capacity 
in the sustainability transition. 
 
Second, these collaborative initiatives tend to be ad-hoc and small in scale, limited in 
continuity, and lack long-term institutionalized incentives. Another key observation is the 
inactive role played by the local meteorology bureaus in the two case studies which 
suggests that there are inadequate institutional incentives for the local bureaus to explore 
new partnership roles in such initiatives. Problems of rent seeking, the issue of 
disciplinary inertia, and the limits of budgetary and personnel resources appear to be the 
inhibiting factors that limited the involvement of local meteorological bureaus. All these 
observations suggest that in order to better realize the potential benefits of collaboration, 
there is need to introduce new institutional arrangements to provide the right structures 
and incentives for the actors to collaborate. 
 
Third, local initiatives appear to be heavily influenced by the local context. The existence 
of social ties, trust, local wind advocates, and NGOs (Greenpeace China in the case study 
of Guangdong) may not be widely available across China. The local diversity of the 
facilitating conditions for collaboration, and the different collaborative arrangements as 
shown in the two cases suggest that there may be many possible pathways to achieve the 
advantages of collaboration in the other Chinese provinces. This suggests that 
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collaborative governance in China must take into account local opportunities and local 
constraints for this bottom-up governance strategy to realize its potential.  
 
This paper has filled some of the knowledge gaps regarding collaborative governance in 
the context of sustainable energy in China. Further research could consider comparing 
different policy domains in the context of sustainable energy, particularly in areas such as 
R&D policy. 
 
This paper has shed light on how a collaborative governance approach has facilitated 
WRA at the provincial level in China. Specifically, this paper has assessed some of the 
potential benefits, and explained the mechanisms as highlighted by recent developments 
in WRA in Xinjiang and Guangdong. This paper suggests that greater attention should be 
given to the potential capacity in the localities, and the need to introduce institutional 
arrangements to create more conducive conditions for collaboration to take place beyond 
the core of central government. 
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List of Interviews 

 
As some interviewees agreed to be interviewed anonymously, this study indicates 
interviews by number. The first two letters indicate the location (BJ for Beijing, GD for 
Guangdong, and XJ for Xinjiang), the two digits indicate the interview numbers, and that 
followed by the year of interviews. The interview formats included face-to-face interview 
(FI) and telephone interview (TI). 
 

 
Code Interviewees Background Types of 

interview 
Date of interview 

BJ/01/ 2005 Yang Fuqiang, Vice President, The Energy Foundation, Chief 
Representative, Beijing Office 

FI Mar 24, 2005 

BJ/02/2006 A senior official of China Meteorological Administration FI Oct 30, 2006 
XJ/01/2008 Zhang Yanjun, Division Head, Electricity Division, The 

Economic and Trade Commission of Xinjiang Uyghur 
Autonomous Region  

FI Oct 21, 2008 

XJ/02/2008 A mid-ranking officer, Xinjiang Uyghur Autonomous Region 
Development and Reform Commission 

FI Oct 22, 2008 

XJ/03/2007 A senior official of the Climate Centre of Xinjiang Uyghur 
Autonomous Region  

FI Oct 23, 2007 

XJ/04/2008 Same interviewee as in XJ/03/2007 FI Oct 23, 2008 
XJ/05/2008 Yu Wuming, former general manager of Xinjiang Wind Energy 

Company; the deputy director of NWTC; and a expert to 
XJ government  

FI Oct 25, 2008 

GD/01/2007 A senior researcher of the Research Centre of Wind Resource 
(RCWR) under the School of Engineering at Sun Yat-sen 
University 

FI Aug 22, 2007 

GD/02/2006 Same interviewee as in GD/01/2007 FI Jan 7, 2006 
GD/03/2007 A researcher of the Research Centre of Wind Resource 

(RCWR) under the School of Engineering at Sun Yat-sen 
University 

FI Aug 22, 2007 

GD/04/2008 Same interviewee as in GD/03/2007  
 

TI Dec 12, 2008 

GD/05/2008 A senior manager of a wind farm in Guangdong TI Jan 4, 2008 
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