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Abstract: During the past decades in China, the traditional state monopoly has experienced 
difficulties in meeting the huge demand for new infrastructure and improvement in service levels, 
engendering the growth of different forms and degrees of private sector involvement. Since the 
1990s, China has started experimenting with the public-private partnership (PPP) delivery method in 
the water supply sector. However, many problems stemming from unsuccessful risk management 
have been encountered in PPP applications that have eventually led to project failure. This paper 
aims to identify and evaluate typical risks associated with PPP projects in the Chinese water supply 
sector. A literature review, a Delphi survey, and face-to-face interviews were used to achieve these 
objectives. Finally, a register of 16 critical risk factors (CRFs) of water PPP projects in China was 
established. The findings revealed that completion risk, inflation, and price change risk have a higher 
impact on Chinese water PPP projects, whereas government corruption, an imperfect law and 
supervision system, and a change in market demand have a lower impact on the water supply sector. 
The findings can help project stakeholders to improve the efficiency of privatization in public utility 
service and provide private investors with a better understanding while they participate in the 
enormous Chinese water market through the PPP mode. 
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1. Introduction 
 
1.1 Background 
 
Since the 1980s, both developed and developing countries have turned to the private sector as a 
means to improve operational efficiencies of ill-performing public water utilities and leverage private 
sector capital (Haarmeyer and Mody 1998). Rivera (1996) explained that following the 1980s’ debt 
crisis, private sector participation (PSP) or public-private partnerships (PPPs) gained a great deal of 
support from governments as a means to facilitate settlement of international debt through the 
proceeds generated from the sale (full divestiture) of state-owned enterprises and through cutbacks 
(as in other less radical forms of PPPs, to be discussed in a later section of this paper) in public 
financial support for state services, especially water. However, the 1990s saw ambitious sector 
reforms by various governments in an effort to turn around their public utilities. This is true in 
developing and transition economies for which the water sector is financially and operationally frail 
(Haarmeyer andMody 1997). Studies on urban water utilities in developing countries by the World 
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Bank in the 1990s revealed that the cost recovery rate is only 35%, the volume of unaccounted-for 
water is high and ranges from 40–60% of total water produced versus 10–20% of well-managed 
utilities, poor asset conditions are characterized by high leakage rates and water theft, there is low 
labour productivity due to overstaffing of public utilities—ranging from 10–20 employees per 1,000 
connections compared with the global best practice of two to three workers per 1,000 connections—
and under-pricing occurs (Haarmeyer and Mody 1997, 1998). Strategies for PPPs in the water sector 
are promoted as a means to satisfy multiple sector and policy objectives, such as expanded access, 
improved service quality, leveraging private capital toward future investments, injecting economic 
efficiency and reducing the financial burden of governments, and promoting technological advances 
(Rivera 1996). Therefore, driven by financial constraints and public dissatisfaction with the below-
standard performance of public water utilities, governments have turned to the private sector for 
relief (Dailami and Klein 1997) because the private sector has been promoted as being able to 
leverage many capital resources and inject efficiencies into the utilities. 
 
Annez (“Urban infrastructure finance from private operators: What have we learned from recent 
experience?,” working paper, World Bank, Washington, DC) holds the view that the discussion of 
urban infrastructure investment is incomplete without discussing private sector participation, 
whereas Haarmeyer and Mody (1997) argue that private sector capital has relieved governments of 
financial constraints while improving operational efficiency. Focusing on the Asia-Pacific region, 
Estache and Rossi (“Comparing the performance of public and private water companies in the Asia 
and pacific region: What a stochastic costs frontier shows,” working paper, World Bank, 
Washington, DC) concluded that the private sector is more efficient in the provision of water 
services than the public sector. In a comparative analysis of private and public water utilities in the 
United Kingdom and the United States, Hassanein and Khalifa (2007) reported better performance 
by the private sector regarding labour productivity, return on equity, and affordability of water rates 
by consumers. 
 
Faced with escalating domestic and industrial water demand, limited public funding for water 
infrastructure development, disrepair of existing water supply infrastructure, and a pressing need for 
improved service and high operational efficiency (Meng et al. 2011), the government of China has 
embraced the private sector as a potential development partner in delivering water services and 
infrastructure. Private participation in public utility services in China can be traced from the early 
1980s. With the rapid economic development and urbanization over the past two decades, a massive 
demand for new infrastructure and improved service levels in the water supply sector make it 
increasingly important and necessary for the government to turn to the private sector (Zhong et al. 
2006). As a result, the government has strived to create an enabling environment for private 
investors. The scope of private participation ranges from full privatization, which is the complete 
transfer of assets and responsibility to the private sector, to PPPs, in which the assets remain with the 
public sector but the government and the private investor collaborate to provide services to the public 
(Lee 2003). Today, China is the fastest-growing market for private water operators following the 
abolishment of the ban on foreign investors’ managing and operating water utilities in 2002. Several 
PPP contracts between Chinese local governments and private consortia (including both international 
water operators and domestic investors) have been implemented since then (Marin 2009). 
 
Analysts maintain that private sector capital and initiative could only help to improve operational 
efficiency and fill the investment gap if both external (e.g., regulatory, foreign exchange, and so 
forth) and internal (e.g., construction, operation, and so forth) project risks are identified and sensibly 
allocated to the party with adequate resources to manage and mitigate them (Haarmeyer and Mody 
1997). This is a condition that must be satisfied in any PPP arrangement. Learning from the 
challenges (collectively risks) of PPPs in the 1990s, as well as a series of highly publicized contract 



terminations (Marin 2009), the private sector has become mindful of the plethora of risks relevant to 
water supply projects (Wibowo and Mohamed 2010). Water projects are viewed as risky 
investments—especially in developing countries—and are characterized by large initial fixed cost, 
regulatory difficulties, high sunk costs, long payback periods for investments, multiple and 
(sometimes) conflicting public policy objectives, asset condition uncertainty, inadequate 
performance of the private sector, and long lead times for upgrading (Idelovitch and Klas 1997; 
Abdul-Aziz 2001). In China, compared with traditional construction projects, there is a higher risk 
exposure for PPP stakeholders, such as high capital outlay, long lead time, and long-lived assets with 
little value in alternative use (Zayed and Chang 2002), mainly owing to the complexity compounded 
by the unique features and extents of the disciplines, public agencies, and stakeholders involved 
(Tiong 1995). Yuan et al. (2008) reported that the many risks related with politics, the economy and 
regulations in China, and the lack of effective risk management for PPPs results in many failures in 
practice. Particularly, water PPPs are fraught with several problems when potential risks are not 
identified and equitable risk sharing or allocation remains vague (Wibowo and Mohamed 2010). To 
this end, some authors [e.g., Wibowo and Mohamed (2010), Idelovitch and Klas (1997), and Rivera 
(1996), among others] have undertaken country case studies with the aim of presenting the most 
critical risk factors (CRFs) and best practices associated with water PPP contracts. Thus, the high 
risk exposure inherent with PPP schemes demands more attention from the stakeholders (including 
the public sector client and the private sector bidders) in analysing and managing risks in China. 
However, a comprehensive analysis on the CRFs in water PPP projects for China’s specific 
circumstances is still lacking. 
 
Thus, the objective of this paper is to identify the CRFs in Chinese water PPPs and analyse the 
preferred risk allocation between the public sector client and the private sector company. The 
findings presented in this paper are expected to contribute to the development of PPPs in the Chinese 
water supply sector and provide valuable information and risk management implications for the 
government and the interested investors to better understand the risk issue associated with Chinese 
water PPP projects in particular. 
 
After presenting the forms of PPPs in the Chinese water sector, the aim and methodology of the 
study are discussed. The survey process and results are given in detail. Finally, a discussion of the 
results and conclusions of the study are presented. 
 
1.2 PPPs in China’s Water Supply Sector: Taxonomy and Application Status 
 
During the 1990s, the water supply grew at an annual rate of only 3%, which was substantially lower 
than the double-digit growth of the economy (Chen 2009). The huge water consumption driven by 
further urbanization and industrialization in China is expected to continue to increase as the economy 
grows. 
 
Public-private partnership application in the water supply sector was promoted by the Chinese 
government as an experimental approach. In the mid-1990s, the government attempted to introduce 
the build-operate-transfer (BOT) approach into urban infrastructures (power plants, highways, water 
supply, and so forth). Subsequently, the State Development and Planning Commission (SDPC) 
approved three BOT projects in 1996, including the Chengdu No. 6 water supply BOT plant, the 
Guangxi Laibin power BOT plant, and the Changsha Wangcheng power BOT plant (Chen and Doloi 
2008). 
 
Full-fledged private involvement in the water sector and other utility sectors was encouraged starting 
in late 2002 (Zhong et al. 2008). In December 2002, the “Opinions on Accelerating the 



Marketization of Public Utilities” (Ministry of Construction 2005) started the foreign and domestic 
investors’ involvement in water and other public sectors. Up to July 2005, a total of 152 water supply 
projects and 200 wastewater treatment projects involved private participation (Ministry of 
Construction 2005). 
 
The concept of PSP or PPPs encompasses a variety of policy approaches (Rivera 1996). In the 
Chinese experience, at one end of the spectrum stands sale/full divesture—full sale of the state asset 
and control to the private sector (Hemming and Ali 1988), and at the other end are less radical forms 
of PPPs such as management contracts, concessions, joint ventures, and so forth. Fig. 1 shows the 
distribution of several common forms of PSP in water supply and wastewater projects in China 
(Ministry of Construction 2005). The joint venture approach (including the Sino-foreign joint 
ventures) has the largest percentage in the water supply sector, accounting for 51% of the 152 
privatized projects. The Greenfield modes of private sector participation, including BOT, and 
transfer-operate-transfer (TOT) contracts dominate the wastewater sector, accounting for 59% of the 
200 projects. The Greenfield modes of PPP projects involve the development of new infrastructure 
or asset (Rall et al. 2010), of which “ownership rests with the private sector and is transferred to the 
public-sector client” on expiration of the contract (World Bank 2010), such as BOT/build-own-
operate-transfer (BOT/BOOT)–type contracts. 
 

 
 
Under concession contracts, the ownership of the water asset or infrastructure rests with the public 
sector client, whereas the operation, management, financial, and investment responsibilities in the 
expansion and maintenance of the utility’s asset are outsourced to the private sector company (called 
the concessionaire) for a period of time (often 20 years or more) (Baurmert and Bloodgood, “Private 
sector participation on the water and wastewater services industry,” working paper, U.S. 
International Trade Commission) with the aim of improving the efficiency of the utility. In 
management contracts, asset ownership, investments, and financing responsibilities are borne by the 
public sector, whereas the day-to-day operation of the water utility rests with the private partner, 
with little or no financial commitments and a short duration of up to 5 years. In countries that are 
considered risky investment destinations, management contracts are preferred by the private sector 
(Baurmert and Bloodgood, “Private sector participation on the water and wastewater services 



industry,” working paper, U.S. International Trade Commission). A joint venture arrangement is 
desirable where a greater level of private sector involvement than in lease or management contracts 
is deemed necessary (Idelovitch and Klas 1997). The arrangement calls for the public sector agency 
(e.g., a public water utility) and the private company to incorporate a company under the commercial 
code, but the private partner plays a major role in the daily management of the newly formed firm 
(Idelovitch and Klas 1997). On the other hand, sale/divestiture is not a partnership or PPP 
arrangement and involves an outright sale of a public water utility to the private sector firm(s). Some 
literature describes it as full privatization, although it is limited in the global water industry, and the 
intention may include raising money for governments (Rivera 1996; Idelovitch and Klas 1997). A 
classic example is the U.K. water industry, where water companies are owned and operated by the 
private sector. 
 
1.3 Public-Private Partnership Project Risk 
 
Public-private partnership modes are usually subjected to more risks than other traditional 
construction projects, mainly because different project objectives and interests are expected by a 
wide range of stakeholders (Shen et al. 2006). The unique features, external uncertainties, and 
multidisciplinary character involved, as well as the public agencies’ and stakeholders’ participation, 
compound the PPP projects’ complexity (Thomas et al. 2003). The identification, classification, and 
presentation of a comprehensive list of critical risks will provide PPP project practitioners with a 
useful tool for analysing the project’s potential impact and considering appropriate strategies to 
mitigate their effects (Xenidis and Angelides 2005). 
 
The experience of PPP projects in China’s urban water infrastructure has exhibited many problems 
(Zhong et al. 2008). Therefore, it is necessary to understand the risks and their causes for successful 
completion of future PPP projects. The works by Sachs et al. (2007), Zhong et al. (2008), Wang et al. 
(1999, 2000), Zhang and Kumaraswamy (2001), and Wang (2002) highlight the following risk 
factors of PPP application in China: 

• The lack of a unified and sound legal framework for PPP: The existing policies and 
regulations lack uniformity. For example, the tendering documents for PPP projects in China 
vary from project to project and from province to province without a standardized model. 
This is unhealthy for PPP development in China. 

• The risk of creditworthiness of local governments: Due to the lack of experience and 
knowledge in PPP, some local governments have tried to attract foreign investment through 
making unrealistic guarantees to the private companies. On one hand, this adds risks to the 
local governments, as it may lead to high cost to accomplish the contracts. On the other hand, 
if the local government fails to honour the contract, it adds risks to the private sector. 
Lawsuits to obtain compensation from the private sector will be unavoidable.  

• The risk of a fixed investment return to investors: The issue of fixed investment return was 
applied in the earlier stage of BOT projects in China, owing to the local governments’ limited 
experience and knowledge. These decisions led to some huge and disproportionate profits by 
investors. After intensifying control over foreign exchanges and loans in the late 1990s, the 
General Office of the State Council promulgated a specific circular in 2002 to correct the 
fixed investment return by buying back all shares of foreign investors, transferring foreign 
investment into foreign loans, or cancelling contracts with often severe losses. For the 
investors, this hampers the long-term security for PPP investment in China.  

• The risk of regulating macroeconomic control and intervention from the central government: 
Adjustment in macroeconomic policy and market intervention by the central authorities may 
affect the economic feasibility of PPP projects. For example, the adoption of the stronger-



power policy and the power market reorganization from 1998 to 2000 in China disrupted 
many power projects (Sachs et al. 2007).  

• Corruption of local officers: It is critically essential to get cooperation and assistance from the 
government bureaucrats, especially according to the Chinese culture of guanxi (relationship). 
However, investors are under great pressure to spend a great deal of money to establish 
guanxi with the local officers. This has also hampered the efficiency of the companies’ 
operation and management as well as profits. 

 
A number of studies have focused on the identification and management of risks associated with PPP 
projects (Li et al. 2005; Wiguna and Scott 2006). Specifically, the work by Sachs et al. (2007) is 
limited to only six political risks—currency inconvertibility and transfer restriction; expropriation; 
breach of contract; political violence; legal, regulatory, and bureaucratic risks, and nongovernmental 
action risks—associated with PPP infrastructure projects in general. Furthermore, the study recorded 
a low response rate, with only 29 respondents in an international survey, thereby limiting its ability 
to generalize findings. There is, however, a paucity of study material on Chinese PPP projects, 
especially on the water supply sector. Therefore, further investigations are needed to identify and 
evaluate the CRFs in practice and highlight the implications for management to stakeholders. 
 
2. Research Aim and Methodology 
 
The risks associated with the PPP mode for different infrastructure sectors vary. The identification of 
CRFs according to the specific sector will provide practitioners with more pertinent information in 
analysing the project’s potential risks and considering appropriate strategies to manage its effect. 
Therefore, the aim of this paper is to report on the CRFs for one type of PPP project—water supply 
and treatment PPP projects—in Mainland China. 
 
The methodology for this research was a four-stage process: (1) extensive literature review on risk 
identification and evaluation in PPP projects, (2) general data collection on water PPP CRFs in China 
through a two-round Delphi survey, (3) face-to-face interviews with industrial practitioners in water 
PPP applications and factual data collection on water PPP CRFs, and (4) data comparison and 
integration to form a CRF register for Chinese water PPP projects. 
 
3. Survey Description 
 
Data collection for this research includes a Delphi survey and face-to-face interviews. 
 
3.1 Delphi Survey 
 
The Delphi technique is a method that uses a series of questionnaires interspersed with information 
feedback in the form of written summaries (Russell 1993). The Delphi technique is used to allow the 
experts to express their views freely without the influence of personal status, to enable the alteration 
of personal views without embarrassment, and to allow the combination of many opinions into a 
collective response (Beech 1999). The Delphi method is particularly useful in situations where 
objective data are unattainable, there is a lack of empirical evidence, experimental research is 
impractical or unethical, or the heterogeneity of the participants must be preserved to ensure the 
validity of the results (Hallowell 2009). The authors chose to consult experts and practitioners due to 
the fact that literature on practical risk assessment (frequency of occurrence and severity) in water 
PPP projects in China is patchy, while it is possible to get a good number of practitioners and experts 
with considerable hands-on experience in the specialized subject. 
 



Underlying issues in preparing a Delphi survey include: (1) the definition and selection of the panel 
of experts, (2) a desired number and format of rounds, and (3) the formulation of the questionnaire in 
each round (Manoliadis et al. 2006). The Delphi method as an iterative forecasting process is 
characterized by three key features (Dickey andWatts 1978): anonymity of respondents, iteration 
with controlled feedback, and statistical response. Of course, there are different ways to conduct a 
Delphi survey—through committee meetings, conferences and seminars, mail and e-mails, and 
conference telephone calls (Linstone and Turoff 2002; Chan et al. 2001; Rixon et al. 2007). In this 
study, remote participants located across China were consulted through e-mails. A similar approach 
was adopted by Moglia et al. (2009), in which remote participants were contacted via Survey 
Monkey software and e-mails. The Delphi panellists for this study were anonymous to one another 
while responding to the two rounds of questionnaires. Chan et al. (2001) argue that the iterative 
process produces new information for panellists in each round and affords them the chance to amend 
their assessments so that biases or personal, subjective opinions are minimized. 
 
The Delphi technique is widely adopted in many complex areas where consensus building or 
convergence of opinion on a practical subject is required (Linstone and Turoff 1975; Chan et al. 
2001). It has been successfully applied in several areas, including selection of procurement systems 
(Chan et al. 2001), sustainable construction (Manoliadis et al. 2006), risk allocation (Ke et al. 2010; 
Xu et al. 2010a), and risk assessment (Xu et al. 2010b). Therefore, the Delphi method is suited for 
this study to determine the risk impact on PPP water supply projects in China. 
 
3.2 Selection of Expert Panel 
 
The credibility of the study is closely tied to the careful selection of panellists and the formulation of 
the survey questions (Goldstein 1975; Chan et al. 2001). Because high credibility of the study 
necessitates thorough knowledge and sound experience about PPPs, a purposive approach was 
adopted to select the panel of experts (Edmunds 1999; Morgan 1998), who satisfied at least one of 
the following criteria (Ke et al. 2010): 1) Having extensive working experience in PPP projects in 
China; 2) Having current/recent and direct involvement in risk management of PPP projects in 
China; and 3) Having a sound knowledge and understanding of the concepts of PPP risks. Responses 
were obtained from respondents with rich, practical hands-on experience in PPPs so that the 
credibility of this study was ensured. 
 
The first-round survey questionnaires were sent to approximately 580 target respondents in China. A 
total of 105 experts responded to the invitation and participated in the first-round survey. 
Maintaining a high response rate remains a major challenge in Delphi method application (Robinson 
1991). In this study, refusal to participate [Peninsula Research and Development Support Unit 
(RDSU) 2003] may be one reason for the low response rate. An additional reason includes the 
specialized nature of the study. Those who failed to meet the selection criteria could be many, as PPP 
practice in China is not mature, and participants with comprehensive knowledge and experience are 
lacking (Chan et al. 2010; Meng et al. 2011; Sachs et al. 2007). Respondent pre-notification (Mehta 
and Sivadas 1995) and a reminder message (Sheehan and Hoy 1997) for e-mail surveys are crucial 
and could increase the response rate for the study in Round 1. The latter could increase the response 
rate by 25% (Sheehan and Hoy 1997). Ninety-three experts completed the second-round 
questionnaire, representing a response rate of 89%. Table 1 lists general information about the 
experts. 
 



 
 
3.3 Survey Process 
 
A total of 34 risk factors (Table 2) affecting Chinese PPP projects were identified through an 
intensive literature review; thus, a comprehensive list was established and reported in a recent 
publication (Ke et al. 2010). These risk factors were adopted in this study and categorized into 10 
critical risk groups (CRGs): political risk, economic risk, legal risk, social risk, nature risk, 
construction risk, operation risk, market risk, relationship risk, and other risk. 
 



 
 
This Delphi survey consisted of two rounds of questionnaires administered within a time frame of 5 
months (Fig. 2). In Round 1, the questionnaire was e-mailed to all experts with the following 
instructions: “(1) Please estimate probability of occurrence based on a 5-point scale (where 1 = very 
low probability of occurrence and 5 = almost certain to occur); (2) Please estimate the severity of the 
risk described on a scale of 1 to 5 (where 1 = no serious influence on the project and 5 = 
catastrophic, where the project would be aborted); (3) Please include an estimate of the probability of 
occurrence and severity of any new additional risk factors which you thought of as critical risk 
factors in Chinese PPP/BOT projects but were not included in the questionnaire.” The answers listed 
in the returned questionnaires were collated and qualitatively analysed using the Statistical Package 
for Social Sciences (SPSS) software. The statistic results and three new risk factors identified by the 
respondents—including subjective project evaluation method, insufficient project finance 
supervision, and concessionaire change—formed the base of the Round 2 questionnaire and were fed 
back to the respondents. 
 
The purposes of the Round 2 questionnaire were to allow the experts to review the overall response 
from Round 1. In the questionnaire, the mean values of each risk factor’s probability of occurrence 
and severity were listed, and the respondents were given an opportunity to adjust their own scores 
after reviewing the average scores of other respondents. By using this feedback and iteration process, 
the establishment of the CRFs for PPP projects would be more accurate. 
 



 
 
3.4 Survey Results 
 
For each risk factor, the risk impact indexes on the project’s performance were then calculated by 
taking the square root of the product of the probability of occurrence and severity (impact = 
�probability × 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 ) [mean value ∈ (1, 5)] and were ranked in descending order, as shown in 
Table 2. After two rounds of the Delphi survey, risk factors with normalized values equal to or 
greater than 0.50 (Table 2) were selected as CRFs. This approach follows a similar approach adopted 
in previous studies (Xu et al. 2010b). This approach further makes it possible to apply the factor 
analysis technique when required (Toor and Ogunlana 2008). 
 
3.5 Face-to-Face Interviews 
 
Face-to-face interviews with practitioners in the Chinese water supply sector were conducted in May 
2009. A total of 15 industrial practitioners from eight water plants in the Beijing, Jiangsu, and 
Liaoning provinces were surveyed in this study. 
 
The purpose of adopting the interview technique with a structured questionnaire is to ensure that 
answers to common questions can be analysed and compared, yet flexibility was provided to allow 
respondents to provide in-depth answers and particularly interesting aspects of their experience. This 
can help to achieve a higher participation rate because interviewees only need to give verbal 
comments rather than fill up a questionnaire with long answers. 
 
The questionnaire for the interviews was specially designed into three parts: (1) background of the 
respondents and the PPP project with which s/he was involved, (2) assessment of the impact of the 
risks if they did occur on the project using a five-point scale (where 1 = no serious influence on the 
project and 5 = catastrophic, where the project would be aborted), and (3) open-ended questions to 



investigate how these risks had an impact on projects. As mentioned previously, these open-ended 
questions allowed interviewees to have greater freedom in sharing their experience and knowledge. 
 
4. Discussion 
 
In the interview, a CRF register on Chinese water PPP projects was proposed (Table 3). This risk 
register consisted of the top 16 risk factors faced by private companies and public agencies in the 
water supply sector, as obtained through the questionnaire survey. 
 

 
 
Comparing the CRFs of PPP projects assessed by the Delphi participants, it is interesting to find that 
the categories of completion risk, inflation, and price change have a higher impact on Chinese water 
PPP projects, whereas government corruption, an imperfect law and supervision system, and change 
in market demand have a lower impact on the water supply sector. 
 
4.1 Completion Risk 
 
Completion risk arises when the project cannot be completed at all or as scheduled, and water 
projects under PPP arrangement are susceptible to this risk simply because they require infrastructure 
facilities (Public Private Partnership Centre 2012). In a similar comparative study in China, 
completion risk is ranked highly for water and wastewater projects compared with power and energy 
and transportation projects (Cheung and Chan 2011). This could explain why the risk has a high 
impact of 4.43. Private investors pay more attention to the completion risk. On one hand, a private 
company has to compensate the city government according to the concession contract if they cannot 
complete the project construction on time. On the other hand, because the total period of construction 
and operation is stipulated in the contract, delays in project construction will definitely lead to a 
shortened operation life of the project, which will directly reduce the investors’ income. If projects 
fail to start operation according to schedule, the private company will not have sufficient cash flow 
to pay for the debt to the bank, resulting in an extension of loan time and interest increase, which 
increases operation cost and reduces the profits of the private sector. In analysing the risks relevant 
to water PPP projects, Pribadi and Pangeran (2007) found that delays in completion result from an 
absence of coordination of the contractors, an inability to secure standard planning approvals, and a 



delay in granting (or failure to grant) contractual land-use rights. However, the interviewed water 
projects were all completed on time; some were even completed ahead of schedule. 
 
Several analysts (Delmon 2009; Public Private Partnership Centre 2012) suggest that completion risk 
should be allocated to the private sector (the project company), except in circumstances where a 
delay is caused by the public sector client (Delmon 2009). In this study, the interview respondents 
suggested several solutions for transferring this risk—for example, signing Supply Contract on a 
fixed-price basis with material suppliers or signing Installation Contract with the contractor, 
including a liquidated damages clause by which the risk will be assigned to material suppliers and 
installation contractors. Engineering delays caused by irresistible force can be transferred to 
insurance companies. 
 
4.2 Inflation 
 
Hammami et al. (“Determinants of public-private partnerships in infrastructure,” working paper, 
International Monetary Fund, Washington, DC) assert that lower and controlled inflation is 
conducive to macroeconomic stability and leads to more PPPs. This is because inflation [assessed to 
have an impact of 3.33 (Table 3)] may cause a sharp rise of labour cost and material prices, leading 
to an increase in the project construction and operation cost. Even though some project companies 
regarded the current inflation rate in China as acceptable and they can undertake the risk, most of the 
interviewees still maintained a cautious attitude on this risk. In the PPP mode, private investors 
reduce the influence of inflation risk mainly through adjusting the water price. In the concession 
agreements, they usually propose water price adjustment provisions by regulating the adjustment 
period and methods or stipulating that the water price is related and adjusted with the retail price 
index periodically, thereby transferring the inflation risk to the government. 
 
4.3 Price Change 
 
Price adjustment uncertainty is a major risk facing water operators in China (Choi et al. 2010). 
Idelovitch and Klas (1997) explain that the risk arises from the reluctance of governments to raise 
tariffs (which may have been provided for in the contract), particularly before election. In China, the 
price of the water is fixed by an agreement between the project corporation and water conservancy 
department of the local government. According to the agreement, if the price of raw water increases, 
the price of supplied water can be adjusted or the concession period can be extended in order to 
compensate for the loss. However, most privatization ventures in the water supply sector failed due 
to the public’s strong resistance following sharp price increases (Hall and Lobina 2005). For 
example, the 1999 40-year water and sanitation concession (awarded to Aguas del Tunari) in 
Cochabamba, Bolivia, was terminated in April 2000 following pubic protest due to a tariff increase 
of over 200% (Lobina 2000). According to interviews with the practitioners on water PPP projects, 
the current market price for providing water services is still much lower than the full cost. Where 
prices are too low, the private operator may withdraw: in 1999, Biwater withdrew from a proposed 
water privatization project in Zimbabwe due to consumers’ inability to pay economic water prices 
that are realistic to cover the operator’s desired profit margin and expenses (Bayliss 2002). 
 
Since the launch of China’s economic reforms, infrastructure has been increasingly commercialized. 
However, in many cities of China, the provision of infrastructure and public services is still 
considered public welfare and the government’s responsibility instead of an economic good. 
Therefore, changing the market prices involves many social, economic, and political issues, which 
all limit the commercial viability in privatization practices (Chen and Doloi 2008). Taking urban 
water as an example, the matter of price change must first be approved by the Price Bureau. The 



public hearing on the adjustment of public service and product price is a complicated and time-
consuming process, which usually makes price adjustment more difficult to achieve. Faced with this 
risk, water operators tend to focus more on reducing unaccounted for water levels so that savings 
could be made [Global Water Intelligence (GWI) 2004]. 
 
4.4 Government Corruption 
 
In a study published by Cheung and Chan (2011), corruption in water PPPs was not viewed as a 
serious threat to the success of contracts compared to the power and energy and transportation PPP 
projects. They could not explain this difference. In this study, government corruption was a sensitive 
topic in the interviews. Many project practitioners answered this question very carefully and did not 
see corruption as a potential risk in their respective projects. Counting on the prevalence of 
corruption in worldwide water contracts (Hall and Lobina 2004), it can be argued that the low impact 
of corruption in China’s water projects is attributable to the fact that corruption does not occur in 
daylight; it is hard, if not impossible, to determine via contract language (Wang and Ke 2009). The 
private sector is very cautious when handling relationship issues with the government. Sachs et al. 
(2007) claimed that any BOT/PPP projects cannot proceed successfully without good cooperation 
and assistance from the local government, but sometimes the cost is too much for the investors due to 
the corruption of some government officers. This also has a negative influence on the efficiency of 
the companies’ operation and management as well as profits. 
 
The cost of corruption is borne by consumers in the form of increased tariffs and poor service levels, 
as illustrated in the Grenoble concession corruption case. In 1995, a French court of law found that 
an ex-mayor and government minister received payments from a French international water 
company—Lyonnaise des Eaux—in exchange for Grenoble’s 25-year water concession to the 
company’s subsidiary, Compagnie de Gestion des Eaux du Sud-Est (COGESE). The corrupted deal, 
totalling more than FF 19 million, was to support the ex-minister’s electoral campaign (Hall 2001). 
The regional auditor revealed that “the complete life-cycle of the contract had cost local consumers 
and taxpayers more than FF 1 billion (US$150 million)” (Hall and Lobina 2001, 2004). 
 
4.5 Imperfect Law and Supervision System 
 
The practitioners in the interviews considered the risk of an imperfect law and supervision system to 
have less significance in the water PPP projects. They stated this even though the development of a 
legal and supervision framework governing PPPs in China is still in its infancy. Similar observations 
were made by Chen and Doloi (2008) and Zhong et al. (2008)—both legal and regulatory 
frameworks for BOT/PPP remain vastly inadequate in the Chinese context. Cheung and Chan (2011) 
reported that imperfect law and supervision risk are of major concern in transportation projects in 
China. This problem is gradually being surmounted by the promulgation of the governing laws, 
including highway law, power law, and telecommunications law, in recent years (Lee and Sung 
1998). The danger lies in the fact that these laws are poorly enforced or not enforced at all (Cheung 
and Chan 2011). Both the Maanshan (joint venture) and Shenyang water supply projects suffered 
failed marketization practices due to frequent changes in policies and decisions of the local 
governments (Zhong et al. 2008). Since the mid-1990s, the central government has carried out 
various economic and legislative policies and regulations, aiming at attracting private sector 
involvement and foreign capital investment to the public sector. The promulgation of the Circular on 
Attracting Foreign Investment through BOT Approach and the Circular on Major Issues of Approval 
Administration of the Franchise Pilot Projects with Foreign Investment were considered the debut 
legal ground for private sector and foreign capital investment in Chinese infrastructure. 
Subsequently, the government conducted various policies and regulations on a sector-by-sector basis 



(Lee and Sung 1998). Despite the improvement of regulatory regime for PPP projects in general, the 
development of a legal basis for PPP projects in water services has been quite slow and is still 
underdeveloped in China. The practitioners claimed that it is essential to establish a specialized 
legislation framework at the national level, which is expected by the private investors and local 
governments. In the absence of reliable laws and regulatory systems, the success of PPP projects 
may depend on the commitment of both parties to overcome challenges over the concession period. 
 
4.6 Change in Market Demand 
 
According to the interview results, the change in market demand risk has less influence on the water 
supply sector. The main reason is that there is an increasing demand for water service infrastructure 
in China. Several factors have led to a massive demand for new infrastructure in the water supply 
sector in China. One factor is the increasing demand for domestic and industrial water consumption 
accompanying the rapid urbanization and industrialization in China. Estimates from the National 
Bureau of Statistics (NBS) (2007) indicate that the urban population grew from 373.04 million in 
1996 to 577.06 million in 2006, and the percentage of the Chinese urban population shot up from 
29.37 to 43.90% in the same period, with an annual growth rate of 5.47% (Meng et al. 2011). As a 
direct effect, the domestic water consumption expanded from 16.71 billion tons in 1996 to 22.20 
billion tons in 2006 (NBS 2007), indicating a 3.29% annual growth rate in residential water supply 
(Meng et al. 2011) and creating a significant imbalance between residential (urban) water supply and 
demand. The domestic and industrial water consumption is predicted to grow by 60% over 50 years 
up to 800 billionm3=year (Lee 2003). As a result, the increasing demand provides a good 
opportunity for foreign capital and private investors to participate in the Chinese water infrastructure 
market. 
 
In practice, water concessions may include a guarantee on a fixed rate of return so as to shield 
private operators from revenue risks in the form of automatic price adjustment in response to 
changes in water demand or take-or-pay arrangements—the Chengdu (China) and Yuvacik (Turkey) 
water projects are typical examples (Lobina 2005). The Yuvacik BOT water scheme (the first PPP 
project in Turkey) was designed and constructed to supply water to the Izmit municipality and 
Istanbul over a 15-year period at a negotiated price. On the grounds of high tariffs, some 
municipalities (including the Izmit municipality, which promised to pay for 142 billionm3=year) and 
industrial consumers refused to buy water from the scheme (Hall and Lobina 2004; Başaran 2012). 
The Turkish government, according to the off-take agreement, paid for the quantity of water that was 
not consumed (Başaran 2012). In this study, it was found during the interviews that some private 
companies mitigated this risk through signing a take-or-pay agreement with the local government, 
which stipulated that the government will pay for a minimum water quantity to the water factory 
irrespective of actual consumption (or the government guaranteed an allowance to the contractor if 
the actual water demand is less than predicted). Where the growing imbalance between demand and 
supply is not curbed, future water prices are likely to be forced up following the law of supply and 
demand. This will bring affordability and water scarcity risks to the fore. 
 
5. Conclusions 
 
In China, the extreme shortage of infrastructure has the potential to suffocate economic growth and 
social development. The insufficiency of capital for financing the new public utilities makes the 
Chinese government turn to the private investors and foreign capital. With this background, the PPP 
mode has already been widely accepted and implemented in various infrastructure sectors, including 
transportation, power plants, water utilities, and so forth. 
 



The risks associated with PPP projects in different infrastructure sectors are different. This research 
is based on an extensive literature review, through which 34 risk factors were identified, and a two-
round Delphi survey, conducted from October 2008 to February 2009, to assess the probability of 
occurrence and severity of each risk factor. Three additional risk factors were suggested by the 
respondents, bringing the total risk factors to 37. Based on the Delphi survey results, a structured 
interview questionnaire was designed, and face-to-face interviews were carried out during May 2009 
with eight frontline project teams in the Chinese water supply sector. The interviews revealed 16 
CRFs for water PPP projects in China. By comparing the 37 risk factors, further analysis found that 
completion risk, inflation, and price change risk have a higher impact on Chinese water PPP projects, 
whereas government corruption, an imperfect law and supervision system, as well as a change in 
market demand have a lower impact on the water supply sector. The findings of this study provide a 
better understanding for the government and private investors who participate in the enormous 
Chinese water market through the PPP mode. 
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