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ABSTRACT. As part of a comprehensive research into PPP implementation, nine case studies
were scrutinized to explore the critical risks influencing the success of PPP water projects in
China. Eleven critical risks were identified from real-life risk events through the content analy-
sis. They were further analyzed in the aspects of risk origin and their allocation mechanism. It
has been found that the government risks are considered as the most critical risks encountered
by the Chinese project practitioners. To allocate risk, industrial practitioners should not only
take into account of their management capability, but they should also pay more attention to
the overall balance of risks and benefits, and risk guarantee through rigorous contract struc-
ture. The findings presented here are believed to enable interested investors to better under-
stand the risks of PPP water projects in China.

KEYWORDS: Public-Private Partnerships; Risk identification; Risk allocation; Water industry;
China

1. INTRODUCTION

The construction engineering is beset with
a high degree of risk due to its complexity, par-
ticularly in coordinating a wide range of dispa-
rate and interrelated skills and activities under
the constraint of time and resources (Devipras-
adh, 2007; Tieva and Junnonen, 2009; Leung
and Hui, 2005). For PPP projects, such com-
plexity is further compounded by its additional

external uncertainties and the wide extension
of the disciplines, public agencies and various
stakeholders involved (Thomal et al., 2006).
PPP stakeholders are exposed to high risks as
projects typically involve high capital outlays,
long lead times, and long-lived assets with lit-
tle value in alternative use (Zayed and Chang,
2002). With PPP projects becoming increas-
ingly complex, industrial practitioners have to
rethink their measures to risk management
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within their projects and organizations (Carr
and Tah, 2001). It is reported that a major-
ity of PPP projects in China encountered cost
overrun, schedule delay, or failed to deliver
service as defined in the concession agreement
(Zeng et al., 2008). The main causes for such
predicaments include (1) a lack of effective risk
evaluation procedure; (2) underestimation of
the time and resource limit; (3) insufficient
consideration of changes in project implemen-
tation; and (4) undervaluing the changes in
exchange rates. The need for establishing an
effective risk management for PPP projects is
becoming more urgent (Choi et al., 2004).

To keep pace with an increasing trend of
infrastructure developments, substantial stud-
ies have been reported concerning various as-
pects of PPP projects risk management. They
mainly include:

— risk identification - identify critical risk

factors of PPP projects;

— risk evaluation - evaluate how the critical

risks affect the success of PPP projects;

— risk allocation - establish equitable risk

sharing mechanism among stakeholders.

A number of academic researchers provided
detailed risk registers for PPP projects (Jin and
Doloi, 2008; Yuan et al., 2007; L1 et al., 2005;
Zeng et al., 2008; Andi, 2006). It is believed
that a comprehensive list of risk factors will
provide PPP practitioners with an useful tool
in setting up and executing a successful PPP
concession agreement (Xenidis and Angelides,
2005), which can also serve as a basis for risk
identification, evaluation, allocation, and re-
sponse. To evaluate risk criticality, question-
naires are widely employed to rank the identi-
fied risk factors through some kinds of scoring
system to account for both the probability of
risk occurrence and the consequent impact on
the project. Zeng et al., (2008), Roumboutsos
and Anagnostopoulos, (2008), and Li et al.,
(2005) reported the rankings of risk factors in
China, Greece, and the UK respectively. Chan
et al., (2010, 2009a, 2009b) investigated the
critical success factors, drivers for adopting

PPP, and obstacles for PPP implementation
respectively. The top three obstacles rated by
the Chinese respondents were found to be (1)
lengthy delays in negotiation; (2) lack of expe-
rience and appropriate skills; and (3) lengthy
delays due to political debate. Chen and Doloi
(2008) considered that the most significant Chi-
na-specific impeding factors for BOT projects
are opaque and inadequate legal system, com-
plex approval system, regulatory constraints
on market entry, and low market prices for
infrastructure products and services.

Wang (2008) advocated that a reasonable
and practical risk evaluation can help: (1) as-
sess how critical risk factors deter the realiza-
tion of project objective; (2) assess and ascer-
tain project viability; (3) avoid unsatisfactory
projects and enhance enterprise margins. Pre-
vious researches on risk evaluation mainly fo-
cused on traditional construction projects, and
actual empirical research studies targeting
PPP projects are still limited (Xu et al., 2010b).
Risk assessment is usually performed at the
pre-contract stage, when it is still flexible to
consider how the risks could be managed (Choi
et al., 2004). However, data collection at this
stage is frequently not available; therefore, risk
criticality cannot be evaluated accurately. Xu
et al., (2010Db) presented a fuzzy synthetic eval-
uation model for assessing the risk level of PPP
highway projects based on the data obtained
from a two-round Delphi survey. It revealed
that political risk is the most significant risk
that places critical barriers for PPP highway
projects to succeed in China. Knight and Fayek
(2002) applied a fuzzy logic model to predict
cost overruns on engineering design projects.
Wang and Elhag (2007) developed a fuzzy group
decision making approach for bridge risk as-
sessment. Forbes et al. (2008) stated that there
are a total of 36 different methods available to
identify and evaluate risks. However, the prac-
tical application of risk evaluation techniques
on construction projects is limited, and it is
confined mainly due to a lack of confidence in
the technique (Forbes et al., 2008).
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Moreover, PPP brings about a redistribu-
tion of risks amongst the project participants.
Early researches show that the reasonable
allocation of risks among the contracting par-
ties in a PPP contract is a critical factor for
the success of the project (Li et al., 2005; Ma-
jamaa et al., 2008). Jin (2010a) confirmed that
the performance of public-private partnership
(PPP) infrastructure projects is largely depend-
ent on whether the adopted risk allocation
mechanism is equitable. A substantial number
of studies have been devoted to seek appropri-
ate approaches to facilitate risk allocation.
Questionnaire survey as one of the most com-
monly adopted techniques was used by Li et al.
(2005), Roumboutsos and Anagnostopoulos
(2008), and Ke et al. (2010) to investigate the
risk allocation preference in the UK, Greece,
and China, respectively. Jin and Doloi (2008)
interpreted the potential allocation mechanism
from the view point of transaction cost theory.
Five main features of the transactions related
to PPP projects’ risk allocation including (1)
partners’ risk management routine; (2) part-
ners’ risk management mechanism; (3) part-
ners’ cooperation history; (4) risk management
environmental uncertainty; and (5) partners’
risk management commitment were identified
by Jin (2010b). Although risk allocation in PPP
projects is claimed as capability driven, such
claim is usually “violated” by recent industrial
practice (Jin and Doloi, 2008) because risk al-
location is greatly influenced by participants’
risk attitude, risk premium, bargaining power
and negotiation tactics and level of governmen-
tal support (Arndt and Maguire, 1999; Loose-
more and McCarthy, 2008). It is a complex and
flexible process. A total of 23 factors for risk al-
location of PPP projects were identified by Xu
et al. (2010a). However, the decision-making
of risk sharing, based on the established risk
allocation principles expressed in linguistic
terms, which requires qualitative judgment
of construction experts, is subjective, partial,
and implicit in actual application (Lam et al.,
2007). To transform the risk allocation prin-

ciples in linguistic terms into a more usable
quantitative-based analysis, Xu et al. (2010a)
established a fuzzy risk allocation model based
on Fuzzy Synthetic Evaluation and Jin (2010a)
developed a neuro-fuzzy decision support sys-
tem (NFDSS) by combining fuzzy and neural
network techniques.

Given the massive demand of infrastruc-
ture, PPPs are not an option, but a necessity.
According to the market report of wastewater
treatment of BOT projects, the Chinese govern-
ment will invest US$100 billion on the sewage
treatment in 2010-2015. A majority of projects
will be procured by PPP model. However, the
success of a construction project depends great-
ly on the extent that the risks involved can be
identified, evaluated, allocated and responded
(Tam, 1999). The objectives of this paper are to
identify the critical risks of PPP water projects
in China and demonstrate their effects by case
studies. It is believed to be valuable in direct-
ing further PPP research and improving the
existing practices of PPP projects.

2. RESEARCH METHODOLOGY

Case study was adopted as the primary
data collection method, preceded by review of
the relevant PPP literature published between
1999 and 2010. Nine PPP water projects were
studied and their information was summa-
rized in Table 1. These cases were collected
from 8 different provinces of China. They are:
Changchun (in Jilin province); Wuhan (in
Hubei province); Quanzhou (in Fujian prov-
ince); Nantong (in Jiangsu province); Zhujiang
(in Guangdong province); Jieshou (in Anhui
province); Shenzhen (in Guangdong province);
Chengdu (in Sichuan province); and Xianyang
(in Henan province). The case study approach
is adopted mainly because it is considered to
be the preferred research strategy when a
“how” question is asked about a contemporary
set of events over which the investigator has
little or no control (Singh and Kalidindi, 2009;
Yin, 2009).
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Table 1. General information of the nine selected PPP water projects in China

Project name/  Water process  Concessionaire Year of Approx. cost Concession Type of Status

location load project  (RMB) period PPP

1. Changchun 390 thousand  Huiding Ltd 2000 270 million 20 years BOT Liquidated
km3/day

2. Wuhan 25 thousand Wuhan Kaidi 2001 90 million 20 years BOT Liquidated
km3/day Ltd and re-start

3. Quanzhou 25 thousand Eastern City 2008 60 million 30 years BOT Opened
km3/day Ltd officially

4. Nantong 100 thousand  Nantong Pacific 2007 100 million 30 years BOT Work in
km?/day Ltd process

5. Zhujiang 100 thousand ~ German Ltd 2006 120 million 25 years BOT Suspended
km?3/day

6. Jieshou 22 thousand Anhui Ltd 2008 20 million 25 years BOT Opened
km?3/day officially

7. Shenzhen 200 thousand  Shenzhen 2008 210 million 25 years BOT Opened
km?3/day Lanqing Ltd officially

8. Chengdu 400 thousand ~ Chengdu 1999 700 million 30 years BOT Opened
km3/day Generale De officially

Eauv-Marubeni

9. Xianyang 100 thousand  Guangdong 2005 200 million 30 years BOT Opened

km3/day Cinsheng Ltd officially

3. EXAMINATION OF THE CRITICAL
RISKS IN IMPLEMENTING PPP
WATER PROJECTS IN CHINA

Content analysis was adopted to identify
the critical risks affecting the performance of
PPP water projects in China. After the anal-
ysis, a total of 11 critical risks affecting the
performance of PPP water projects in China
were identified and categorized, including:
(1) political risk; (2) legal risk; (3) government
credit risk; (4) market demand change risk;
(5) inflation risk; (6) product price risk; (7)
inaccurate market forecast risk; (8) contract
risk; (9) financing risk; (10) lack of supporting
infrastructure risk; and (11) technical risk.
Details of the risk items and their occurrence
in PPP water projects are delineated in Table
2. Each risk comprises four elements: (1) risk
source; (2) risk event; (3) risk consequence and

(4) risk allocation. A single risk event may
result from a single or multiple sources, and
may result in a single or multiple consequenc-
es (Wang and Chou, 2003). It can be seen that
failure to manage these risks effectively may
lead to serious consequences including poor
quality, schedule delays, budget over-runs,
and contractual disputes (Shen et al., 2006).
These risk factors were distilled and classi-
fied into three main categories, namely, (1)
macro level risks; (2) meso level risks; and
(3) micro level risks as shown in Table 3 (Li,
2003). This classification is beneficial to bet-
ter analyze risk allocation because risk alloca-
tion strategies are determined to some extent
by the risk category (Wang and Chou, 2003).
Risks that fall into different risk categories
may have different risk allocation strategies
(Li et al., 2005).
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4. DISCUSSIONS ON THE ORIGIN AND
ALLOCATION MECHANISM
OF CRITICAL RISKS

To handle risks successfully, industrial
practitioners need to fully understand the risk
origin and their allocation mechanism. How-
ever, there are often different interpretations
of risk origin and their sharing model between
the government and the private sector. Disa-
greements may result from the absence of re-
lated information, unclear stipulations, or que-
ries about the fairness of risk allocation (Wang
and Chou, 2003). This section will discuss the
origin and allocation mechanism of critical
risk factors to highlight and corroborate the
risks identified from the aforesaid case studies
based on early literatures.

4.1. R-1 Political risk

R1-1 Origin of Political Risk. Political risk
may exist in all aspects and stages of PPP
projects, and mainly includes:

1. Government intervention risk: It refers
to excessive administrative intervention
or ineffective supervision. The govern-
ment may intervene in the design, site
selection, engineering construction, oper-
ation, and product sales of PPP projects
by means of issuing compulsory regula-
tions, ordering the purchase of raw ma-
terials from designated suppliers, and
collecting additional charges for the use
of chartered rights, and so on (Fan, 2005;
Sachs et al., 2007).

2. Government support risk: It relates to
the abrogation of the Project Company’s
franchised right midway, the alteration
of taxation policy or the import and ex-
port restrictions, as well as the abolish-
ment of the corresponding preferential
policies, including those on land requisi-
tion, dismantling and relocation, and the
compensatory money. Moreover, the gov-
ernment may apply discrimination treat-
ment for the foreign concessionaires of
the PPP projects and release a series of

policies to protect local enterprises, such
as discriminatory tax rate, strict control
of selling price, and so on (Sachs et al.,
2007).

3. Bureaucracy and corruption risk: It
means that the government’s officials or
representatives solicit or receive unlaw-
ful benefits, exert or utilize any unlawful
influences to award an agreement to the
project developer (Wang and He, 1999;
Wang et al., 2000).

R1-2 Allocation of Political Risk. It is logi-
cal that political risk should be solely borne by
the government because only the government
has the capability to control it. The private
party can seek guarantee from the govern-
ment through defining the rights and obliga-
tions in the concession agreement and try to
obtain government’s written credit support
(Gao, 2002). If the political risk is unavoid-
able, the government should compensate the
project company through financial subsidy or
adjusting concession price or/and period based
on market rules. In addition, it is advisable to
look for insurance from commercial insurance
companies or public agencies, such as export
credit and multilateral development institu-
tions. Insurance on political risk will not only
be beneficial in reducing political risk but also
in obtaining project financing from commercial
banks (Wang, 2003).

4.2. R-2 Legal risk

R2-1 Origin of Legal Risk. China lacks a
unified national PPP legal system and has not
yet formed a legal environment that is favora-
ble for the execution of the PPP projects (Qi
et al., 2010). The PPP project-related problems
are primarily handled according to the min-
isterial regulations or the local government
regulations (Yuan et al., 2007). Thus, the
project company usually needs to consume a
high study cost and long adaptation time to fa-
miliarize with the local legal environment, and
it 1s likely to be exposed to a high legal risk
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(Q1 et al., 2010). The PPP project-related legal
risks are mainly derived from alterations of
the related laws and regulations, such as land,
tax, labor, environmental protection laws and
the change of the government’s macroscopic
economic policies (Fan, 2005; Phillips-Patrick,
1991). For water industry, legal risks mainly
manifest in the following aspects:

1. Adjustment of land policy increases the
expense for the land acquisition, disman-
tling, and relocation.

2. Adjustment of industrial policy, such as
preferential policy on the water project,
results in cost overrun or income reduc-
tion.

3. Adjustment of service standard (e.g. wa-
ter quality standard) leads to operation
cost overrun.

R2-2 Allocation of Legal Risk. With regards
to the current PPP water projects in China, the
government bears most of the legal risks (Kong
and He, 1999). The reasons behind the risk allo-
cation model are mainly due to the controllabil-
ity of legal risks by the government and the risk
sustainability of the concessionaire. The gov-
ernment has the power to establish and modify
laws and thus has a strong ability to control
and sustain the legal risk, while the conces-
sionaire can only accept legal risks passively.
This is in accordance with the risk allocation
principle “risks should be assigned to the party
who has the most risk management capability”
(Lam et al., 2007). The legal risk can be trans-
ferred to the government through compensation
clauses in the concession agreement in the form
of heightened water price or extended conces-
sion period. Moreover, if the project company
is unable to fulfill its obligations due to legal
changes that meet the conditions of a force ma-
jeure, the project company has the right to dis-
continue its obligations (Deng, 2007).

4.3. R-3 Government credit risk

R3-1 Origin of Government Credit Risk. It
is well known that the PPP projects are backed

by the effective credit guarantee structure
which is composed of many project participa-
tors (Deng, 2007). The participators’ ability
and willingness to fulfill the obligations con-
stitute the credit risk of PPP projects (Wang
and Jia, 2005). Government credit risk refers
to the risk that the government fails to fulfill
and/or rejects to fulfill the contractual respon-
sibilities and obligations (Yan, 2005). Under
the uncertain institutional condition, the ad-
ministrative system has not yet begun to proc-
ess of institutionalization, standardization, and
proceduralization, and the rules for the pricing
model of the governed industry have not been
established (Deng, 2007). Governments at dif-
ferent levels are unable to make credible com-
mitment to the future degree of marketization
and profitability of project. Thus, using fixed
repayment to attract private capital almost be-
comes the only strategy (Yu and Qing, 2005).
However, the local government did not make
necessary institutional arrangements such as
centering on the rate of return on investment
(ROF) and listing it under the institutional
management or assigning a special manage-
ment organization to settle disputes independ-
ently. It is inevitable to accumulate enormous
credit risk (Yan and Ruan, 2003). Credit risk
of Chinese local government usually appears
as the government’s default risk in the form of
performing obligation in arrears or terminat-
ing the concession agreement.

R3-2 Allocation of Government Credit Risk.
Naturally, government credit risk should be
wholly borne by the government. In China,
the Internal Rate of Return of many PPP
projects is very high, allowing it to become
the “gold mine” in many investors’ eyes (Yan
and Ruan, 2003). However, it also results in
a high performance cost for the government,
and heightens the uncertainty of government
credit risk (Yan and Ruan, 2003). No matter
how passionate the government is and how
alluring the promise made when a contract
1s signed, the adequate market investigation
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and analysis is still the key for the success of
PPP projects. Changchun sewage treatment
project as introduced previously is a convinc-
ing example.

4.4. R-4 Market demand change risk

R4-1 Origin of Market Demand Change
Risk. Market risk refers primarily to the sales
risk of project products or services, such as
an increase or decrease in market demand.
Market demand increase may require the con-
cessionaire to expand the original project to
meet the expanded demand of water volume,
such as that in case 9. On the contrary, mar-
ket demand decrease may result in the opera-
tion revenue risk to the private sector. Unless
the project company obtains the government’s
promise that it will purchase the products as
a whole or in parts at a reasonable price after
the completion of the project, or the conces-
sionaire will face a high market risk (Wang
and He, 1999). The commonly adopted meas-
ures to avoid market decrease risk are:

1. Obtain purchase guarantee from the gov-
ernment (Wang and Tiong, 2000; Kong
and He, 1999). However, the host coun-
try or the third party will bear significant
risks and their compliance cost will thus
increase greatly.

2. Obtain preferential policies from the gov-
ernment as compensation to the risk loss,
(Kong and He, 1999) such as the provi-
sion of other PPP project facility or land
development right to the private sector.

3. Obtain competition protection from the
government (Kong and He, 1999). Early
project practice indicates that obtaining
competition protection from the govern-
ment is an effective response measure
for market risk. Take the Anglo-French
Channel Tunnel Project as an example,
the government promised that no more
cross harbor connection facilities would
be built in the next 33 years. This is also
an efficient method to reduce the market
risk for the water industry.

R4-2 Allocation of Market Demand Change
Risk. For the allocation of market demand
change risk, two commonly used risk alloca-
tion strategies are:

1. The government and the private sec-
tor share the market risk. In order to
ensure relatively stable cash flow, the
government will generally sign an agree-
ment with the project company to offer
a guarantee on market risk through ar-
ticles of “guarantee for minimum rev-
enue” and “competition protection”. This
design of risk-sharing mechanism could
attract private investors and achieve
the goal of developing PPP procurement.
For instance, the contract of the largest
PPP transport project in Australia: Mel-
bourne Round-the-city Express Highway
Project stipulated that if the govern-
ment’s behavior led to a decrease in the
expressway profits, it had to make full
compensations. On the other hand, if the
government’s action helped increase the
expressway profits, it could only share
50% of the increased profits (Arndt and
Maguire, 1999).

2. Market risk is usually shared by the
government and the private sector in the
water industry. However, in other in-
dustries, this risk is often fully assumed
by the private sector, such as that in
the Hong Kong Tunnel project. In this
project, the concessionaire of HK tunnel
assumed all risks related to construction,
geology, environment, climate, financing,
inflation, and cost escalation. And the
government only provided guarantee on
the risk of land acquisition, no guaran-
tees or warranties are given with regard
to the program for minimum traffic flows
or economic returns, and future competi-
tive routes (Zhang and Kumaraswamy,
2001).

4.5. R-5 Inflation risk

R5-1 Origin of Inflation Risk. Inflation is
an important indicator to measure whether an
economy is stable and healthy (Chen and Ma,
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2007). In modern economy, inflation means the
rise of the overall price level as well as the fall
of the purchasing power or the market value
of currency. This risk is more apparent during
the construction phase of PPP projects (World
Bank, 2006).

R5-2 Allocation of Inflation Risk. For PPP
projects, there are two views on the allocation
of inflation risks. The first view holds that the
government shall provide a guarantee concern-
ing inflation risks, i.e. risk should be allocated
to the government primarily, as it is non-com-
merecial risk and beyond the control of the con-
cessionaire. Such risk can only be dealt with
by the government and only the government
has the power to take corresponding measures
to avoid the risk or make up for the loss. Con-
tract clauses on price fluctuations can be in-
cluded in the concession agreement (payment
agreement) against inflation risk. However, it
is not easy to carry out this measure because
the price adjustment formula can hardly cover
actual additional cost precisely (Wang and He,
1999). A second view holds that inflation risk
should be equally shared by the government
and the private sector. Take the water supply
project in Chengdu as an example. The price
of water is decided by the bidder in the tender.
The private sector needs to make an assump-
tion on the inflation rate, and assume risks
arising from inconsistency between the actual
and the forecasted inflation rate. In actual ap-
plication, the second view seems more popular
than the first view.

4.6. R-6 Product price risk

R6-1 Origin of Product Price Risk. The PPP
products or services are necessities for the de-
velopment of national economy and people’s
livelihood (Wang et al., 2000). Undervalued
prices may decrease the expected profits of
the investment and the enthusiasm of the pri-
vate investors, which could further deter the
development of regional PPP projects. While,

outrageous prices may decrease the service ef-
ficiency of the infrastructure and the fairness
of social welfare, even cause chaos to the pric-
ing system, which may further induce econom-
ic and social problems. The water price under
the purchase agreement is usually determined
on the basis of a price formula that is agreed
upon after negotiations among the private sec-
tor, the prospective water purchaser, the local
governments, and the pricing bureau. Once es-
tablished, the price is subjected to an annual
review by the pricing bureau and adjustments
are made in accordance with the formulae
(Wang et al., 2000). As time goes by, there is no
assurance that the formulae would not be re-
negotiated and subsequently changed. There-
fore, the adjustment may not be sufficient to
cover increased cost due to various reasons,
such as inflation and changes in regulations.

R6-2 Allocation of Product Price Risk.
Product price risk should be investigated, pre-
dicted, negotiated, and determined at the bid-
ding phase after a detailed feasibility study is
conducted by both parties. This risk should be
shared by the government and the private sec-
tor jointly. The private sector can transfer part
of the price risk to the government by obtain-
ing a guarantee from the government and es-
tablishing an appropriate adjustment formula
to balance the actual operation cost and wa-
ter price. The operation costs should cover the
local inflation, exchange rate and input costs
(Yang and Chen, 2004). This allocation model
can not only make full use of capability of gov-
ernment in policy support, but it also benefits
the enhancement of the service quality of the
private sector.

4.7. R-7 Inaccurate market forecast

R7-1 Origin of Inaccurate Market Forecast
Risk. Inaccurate market forecast risk is usu-
ally caused by substandard decision-making
procedures, lack of PPP project operational
experience and capacity, inadequate prepa-
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rations, or unequal information-sharing (Qi
et al., 2010). From the before mentioned prac-
tical cases, it can be seen that the main deci-
sion-making error is that of inaccurate deter-
mination of project size. If the size of a water
plant exceeds the actual needs or is beyond the
local socio-economic development planning, its
idle processing power will result in inefficient
investment and great financial burden to the
government. In contrast, deficient volume scale
will result in rebuilding and expansion risk.

R7-2 Allocation of Inaccurate Market Fore-
cast Risk. PPP projects are often initiated
by the government and a feasibility study is
conducted by the private sector. Because the
decision-making of the project scale is made by
both parties, the risk of decision-making error
should be shared by both sides.

4.8. R-8 Contract risk

RS&-1 Origin of Contract Risk. Contract risk
mainly includes: (1) contract documentation
errors, ambiguities and inconsistencies; (2)
unreasonable risk-sharing; (3) a lack of com-
mitment from both parties; and (4) unclear
boundary between parts’ responsibilities and
obligations (Deng, 2007; Macneil, 1978). As a
PPP project usually lasts for several decades,
great changes can take place in the social, po-
litical, and economic environment as time goes
by. If the contract documents lack flexibility,
some of the provisions will very likely become
shackles to parties in the future.

R8-2 Allocation of Contract Risk. According
to the fault rule that risk should be borne by
the party who makes the mistake or fails to
perform the obligation (Deng, 2007), contract
document risk arising from different reasons
has different risk allocation models.

1. Risks arising from poor contract manage-
ment in the private institutions should
be assumed by the private sector.

2. Risks arising from imprecise contract
terms should be shared by the govern-
ment and the private sector.

3. Risks arising from changes in policies/
regulations should be borne by the gov-
ernment.

4.9. R-9 Financing risk

R9-1 Origin of Financing Risk. Financing
risk is usually caused by a unreasonable fi-
nancing structure (Standard & Poor, 1997), an
unhealthy financing market, a single financ-
ing channel, an imperfect financial security
system, financing availability (Li et al., 2005),
and other factors. The most common financing
risk is the difficulty in fundraising. Two out of
the nine cases encountered this risk. To obtain
a loan, two major elements should be appro-
priately handled. The first one is the revenue
stream of the project, which is linked with the
payment mechanism defined in the purchase
agreement that is signed by the government
and the concessionaire. The second element is
the payout stream of the concessionaire, which
depends on the complexity of construction, the
length of the building period, the experience
of the building contractor and the operational
cost. Therefore, to facilitate project financing,
the best method is to transfer the revenue
stream risk to the government through a pur-
chase agreement and transfer the payout risk
to the general contractor by an Engineering
Procurement Construction (EPC) contract.

RY9-2 Allocation of Financing Risk. The
main allocation model for financing risk is that
the private sector entirely bears the financing
risk. The essence of PPP procurement is to al-
low the private sector to finance, build, and op-
erate a project under the concession contract.
However, under specific circumstances, if the
government can provide a loan or loan guar-
antee to the private sector, then the financing
risk and the success of the project may be re-
duced and promoted, respectively. For exam-
ple, 1) the Australian government provided
long-term loans and operating costs subsidies
to the concessionaire in the Harbor Tunnel
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Project (Kong and He, 1999); 2) The Taiwanese
government developed special “bonuses” and
preferential policies in interests and loans,
including tax deduction and exemption, and
preferential land rent and development to en-
courage private participation in infrastructure
during the construction period of Taiwan’s
high-speed railroad (Song, 2006). From these
practical experiences, it can be concluded that
financing risk can not only be exclusively as-
sumed by the private sector but can be shared
by the government and private sector jointly.

4.10. R-10 Lack of supporting
infrastructure risk

R11-1 Origin of Supporting Infrastructure
Risk. Supporting infrastructure risk repre-
sents the condition in which the facilities that
are necessary for the construction, operation,
and management of PPP water projects are
not available in a timely manner or at a fair
price (Ke et al., 2010). Although the support-
ing infrastructure is not generally part of a
PPP project, it has significant influence on a
PPP project’s normal construction and opera-
tion. Take the Wuhan Lake Tomsh Sewage
Treatment Plant as an example: the matching
network for sewage delivery was not available
in time and the sewage plant was therefore
suspended for a period of 36 months and pol-
luted a nearby lake. Eventually, the plant was
liquidated and transferred to the Wuhan mu-
nicipal government by way of asset evaluation
(Qi et al., 2010).

R11-2 Allocation of Supporting Infrastruc-
ture Risk. Without a doubt, the supporting in-
frastructure risk should be borne by the gov-
ernment. The private sector needs to transfer
this risk to the government through a “take-or-
pay” agreement so as to ensure project returns
and avoid any supporting infrastructure risk.
Even if the input water volume is seriously
underestimated due to a lack of matching net-

work for sewage delivery, the project company
can still obtain a reasonable sewage treatment
fee based on guarantee clauses.

4.11. R-11 Technical risk

R11-1 Origin of Technical Risk. Technical
risks are usually reflected in the following
three aspects:

1. The technology used is unable to meet
the predetermined standards and re-
quirements (Deng, 2007; Zhou and Wu,
2003).

2. Since new technologies (such as new ma-
terials, new energies, new equipment)
adopted are immature, the production ef-
ficiency of PPP projects is lower than the
anticipated level, and the project quality
fails to meet the expected quality stand-
ards (Deng, 2007).

3. The progress in science and technology
requires the continuous update of ma-
terials, construction, and products. The
failure to keep up the pace of technologi-
cal renewal can bring about high project
costs and poor applicability, thus forcing
the private sector to make additional
investments for project renovations or
transformations (Deng, 2007).

R11-2 Allocation of Technical Risk. 1t is
widely accepted that technical risk should be
borne by the project company. This can be ex-
plained by the fact that the project company
has more competence to control this sort of
risk than the government. For technical risk
prevention and control, the project company
needs to select qualified and experienced con-
struction contractors and operators with ad-
vanced and mature technologies to construct
and operate project. If a technical malfunction
is caused by the contractor, the contractor’s
performance bond can be used to compensate
the risk loss. Usually, the contractor’s perform-
ance bond will not be refunded until several
months or years after the project completion
and commissioning (Gao, 2002).
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5. LESSONS LEARNED FROM THE
NINE CASE STUDIES

Earlier research studies showed that risk
allocation strategies were determined, to
some extent, by the risk category (Wang and
Chou, 2003). Risks that fall into different risk
categories may have different risk allocation
strategies (Wang and Chou, 2003). According
to the aforesaid discussions, the risk factors
and their risk allocation models are summa-
rized in Table 4. Risks from the macro level
including political, legal risks and government
credit risk, or risks that are directly related
to government action or beyond the manage-
ment capability of the private sector, such
as supporting infrastructure risk, should be
allocated to the government. Likewise, risks
that can be effectively controlled by the pri-
vate sector’s aptitude altitude and experience,

Table 4. Risk allocation matrix of critical risks

such as technical risk, should be borne by the
private sector. For inflation risk, product price
risk and inaccurate market forecast from the
meso level, it is advisable to share them be-
tween the public and private sectors, as nei-
ther the public nor private sectors can tackle
these risks independently. Moreover, market
demand change risk, contract document risk
and financing risk have no proposed explicit
allocation strategy as it is difficult to clearly
determine who should bear or share these
risks; their risk allocation model strongly de-
pends on specific project circumstances. Based
on the risk allocation matrix, the private sec-
tor can further allocate private risk to con-
struction contractors, operations contractors,
and insurers. The government can also fur-
ther allocate the government risk to the end-
user, which forms a risk guarantee structure
as shown in Table 5.

No Risk factor Risk Allocation

Government Shared Private Undecided
R-1 Political risk *
R-2 Legal risk *
R-3 Government credit risk *
R-4 Market Demand Change Risk * * \
R-5 Inflation risk *
R-6 Product price risk *
R-7 Inaccurate market forecast *
R-8 Contract risk * # % N
R-9 Financing risk ® ® Y
R-10 Supporting infrastructure risk  *

R-11 Technical risk

Note: “Government” denotes that risks should be wholly borne by the government; “Private” denotes that risks
should be holly borne by the private sector ; “Shared” denotes that risks should be shared by the government and
the private sector; “Undecided” denotes that risks have no explicit allocation strategy
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Table 5. Risk guarantee structure of PPP water projects in China

No Critical risk factors

Guarantee type

Contract type

R-1 Political risk

Government guarantee

Concession agreement

Government involves project directly

Insurance
R-2 Legal risk

R-3 Government credit risk

Government guarantee

Government guarantee

Insurer contract

Concession agreement

Concession agreement

R-4 Market demand change risk Lowest purchasing volume guarantee Purchase agreement

Competition guarantee

Market study

Concession agreement
Consultation contract

Price or concession period adjustment Concession agreement

R-5 Inflation risk

R-6 Product price risk

R-7 Inaccurate market forecast
R-8 Contract risk

R-9 Financing risk

R-10 Supporting infrastructure
risk

R-11 Technical risk

Feasibility study

Government guarantee letter

Government guarantee

Performance guarantee

Price or concession period adjustment Concession agreement

Price or concession period adjustment Concession agreement

Consultation contract

Loan agreement

“Take or pay” purchase contract

Construction/Operation contract

It 1s worth noting that different PPP proj-
ects differ in the following aspects, (1) frequen-
cy and severity of risk; (2) the participator’s
risk control and project loss-bearing capabil-
ity; (3) the contractual party’s negotiation abil-
ity; (4) the PPP project competition situation;
(5) the private sector’s investment strategy;
and (6) the risk preference (Arndt and Magu-
ire, 1999; Loosemore and McCarthy, 2008;
Thomas et al., 2003). They are a large number
of factors affecting the allocation of risk, risk
allocation of the PPP project can be uncertain
and can change continuously according to the
actual context of the project. Hence a partner-
ship established on the basis of mutual trust
and mutual benefit is more important than the
pursuit of optimum risk allocation. The proj-
ect participators should pay more attention to
the overall balance of risks and benefit, and
the intrinsic risk guarantee structure of PPP
projects. Moreover, it can be seen from Table
2 that most risk events for PPP water projects

in China were incurred by the government or
directly connected to government action. Cur-
rently in China, government risks are consid-
ered as one of the most important risk factors
to be tackled by project practitioners (Sachs
et al., 2007). The Chinese central government
and local governments lack requisite experi-
ence, laws and policies to guide the execution
of PPP ventures (Ke et al., 2010; Sachs et al.,
2007). These could result in government im-
posing illegal or undue interference and con-
straints on the private sector during the execu-
tion of PPP projects. A definition solution is to
transfer these risks to the government through
concession agreement.

6. CONCLUSIONS

A large number of public—private partner-
ship projects have been developed during the
infrastructure development in China and a
variety of risks have been encountered. This
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necessitates the identification, analysis and al-
location of critical risks to promote the success
of PPP projects. Nine PPP water projects in
China were scrutinized and 11 critical risks in-
cluding (1) political risk; (2) legal risk; (3) gov-
ernment credit risk; (4) market demand change
risk; (5) inflation risk; (6) product price risk;
(7) inaccurate market forecast risk; (8) contract
risk; (9) financing risk; (10) supporting infra-
structure risk; and (11) technical risk were
identified from real-risk events. The origin of
risk factors was then analyzed and discussed
based on China’s current political, economic,
and legal circumstances. Preferred risk alloca-
tion strategies were also suggested as follows:

— Political, legal, government credit, and
supporting infrastructure risks should
be allocated to the government.

— Technical risk should be borne by the
private sector.

— Inflation risk, product price risk, and in-
accurate market forecast risk should be
shared between the public and private
sectors.

— Market demand change, contract, and
financing risk have no explicit allocation
strategy, as these depend on specific
project circumstances.

The proposed risk sharing mechanism could
help the government and the private sector to
achieve a more equitable allocation of tasks
and thus decrease the time and cost of con-
tract negotiation. It is believed that the experi-
ence gained from the case studies will benefit
the execution of ongoing and subsequent PPP
projects. To enhance its general application,
the further validation of research findings
through additional cases or empirical studies
should be conducted.
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SU KINIJOS VANDENS PROJEKTAIS, PAGRISTAIS VIESOJO IR PRIVACIOJO SEKTORIU
PARTNERYSTE, SUSIJUSIU RIZIKOS RUSIU NUSTATYMAS IR PASKIRSTYMAS

Yelin XU, Yunfang YANG, Albert P. C. CHAN, John F. Y. YEUNG, Hu CHENG

Atliekant issamuy tyrima dél viesojo ir privaciojo sektoriaus partnerystés diegimo, buvo isnagrinéti devyni
atvejo tyrimai, siekiant istirti svarbiausias rizikos rusis, kurios daro itaka sékmingai viesojo ir privaciojo
sektoriaus partnerystei Kinijos vandens projektuose. Analizuojant turini, pagal realius rizikos atvejus nu-
statyta 11 svarbiausiu rizikos rusiy. Jos buvo nagrinéjamos papildomai, apzvelgiant i su rizikos kilme ir jos
paskirstymo mechanizmu susijusius aspektus. Nustatyta, kad su vyriausybe susijusios rizikos rusys laikomos
svarbiausiomis rusimis, su kuriomis susiduria Kinijoje projektus diegiantys asmenys. Siekdami paskirstyti
rizika, pramonés atstovai turétu ne tik atsizvelgti 1 savo vadybinius pajégumus, bet ir daugiau démesio skir-
ti bendrai rizikos ir naudos pusiausvyrai bei rizikos garantijoms per griezta sutarciy struktura. Manoma,
kad ¢ia pateikiamos isvados susidoméjusiems investuotojams leis geriau suprasti, kokia rizika kyla vykdant
viesojo ir privaciojo sektoriaus partneryste pagristus vandens projektus Kinijoje.
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