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Abstract: Over the years, build-operate-transfer (BOT) has continuously attracted research interests. Many studies on BOT have been
carried out. Variations of BOT such as build-own-operate-transfer and build-own-operate have also been reported in some relevant publi-
cations. However, few investigations thus far have been conducted for transfer-operate-transfer (TOT). Therefore, there is a knowledge gap in
this particular field. TOT is a new model that is suitable for existing infrastructure and public utility projects formerly funded by the govern-
ments and currently operated by state-owned enterprises. It refers to the transfer of a running public project to a foreign business or domestic
private entity. Based on four case studies carried out in the Chinese water supply industry, this paper examines why there is an increasing need
for TOT projects and identifies the distinctive features of TOT practice in China. This is followed by an introduction of a framework of critical
success factors (CSFs) for TOT projects. The most important factors include project profitability, asset quality, fair risk allocation, competitive
tendering, internal coordination within government, employment of professional advisors, corporate governance, and government super-
vision. The identification of CSFs provides a useful guidance to project parties planning to participate in TOT practice. DOI: 10.1061/
(ASCE)ME.1943-5479.0000058. © 2011 American Society of Civil Engineers.
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Introduction

Following the adoption of an open door policy, China started its
economic reform in the early 1980s (Lardy 1992; Shen and Liu
2004). The primary purpose of economic reform was to accelerate
economic growth through improving the effectiveness and effi-
ciency of various economic activities (Shen and Song 1998). In
1992, the Chinese government decided to deepen economic reform,
and more importantly, to transform the purely planned economic
system into a market-oriented economic system (Mayo and Liu
1995). Although this led to rapid development of domestic private
sectors and a dramatic increase in foreign investment during the
subsequent decade, urban utility projects were primarily monopo-
lized by public sectors in the traditional manner. The term “util-
ities” here refers to a set of services such as water supply, heat
supply, gas supply, sewage disposal, and garbage disposal. They
are closely related to people’s lives and economic development.
During this period of time, public sectors were not only responsible
for financing, but also for building, operating, and maintaining
urban utility projects. Few entries into this market were given to
private sectors and foreign investors. The purely public approach

often caused problems such as a lack of competition and low
efficiency and effectiveness in practice (Kwak et al. 2009).

Learning from developed countries and through domestic prac-
tice, the Chinese government has gradually realized the importance
of reforming its investment and financing system. Since the end of
2001, a series of new policies and relevant regulations have been
successively promulgated. In December 2001, the State Develop-
ment and Planning Commission (SDPC) issued “Suggestions
on Facilitating and Guiding the Investment of Private Sectors”
(2001), which first mentioned the possibility of investment of
private sectors in infrastructure and public utility projects. In
December 2002, the Ministry of Construction (MOC) formulated
“Principles of Accelerating the Marketization of Public Utility
Projects” (2002), in which the government formally permitted pri-
vate sectors and foreign businesses to invest in public utility proj-
ects through the introduction of concession arrangement and equity
transfer of state-owned enterprises. As a result, the end of 2002 has
been widely regarded as a milestone of the establishment of con-
cession system for public utility projects. In July 2004, the China
State Council (CSC) promulgated “Decisions on the Reform of
Investment System,” making an extension of private investment
into infrastructure projects. According to “Decisions on the Reform
of Investment System” (CSC 2004), private sectors are encouraged
to invest in infrastructure and public utility projects through con-
cession arrangements. For the infrastructure and public utility proj-
ects that are financed by the governments and have been put into
use, it is possible for the governments to recover their investment by
transferring the equities or management authorities of state-owned
enterprises to private sectors.

On the other hand, attracting foreign investment has become an
important government policy since the economic reform started at
the beginning of the 1980s. This can be observed from the prom-
ulgation of a series of government provisions and ordinances for
guiding and regulating various foreign investment activities,
e.g., “Provisions for the Encouragement of Foreign Investment”
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promulgated by the CSC (1986), “Provisions for the Assets
Reorganization of State-owned Enterprises through the Utilization
of Foreign Capitals” issued by the National Economic and Trade
Commission (NETC 1998), and “Provisions for the Utilization of
Foreign Capitals in Urban Utility Projects” issued by the MOC
(2000). As a result of implementing this policy, foreign investment
has played a very important role in economic development, and
foreign businesses can enter more markets than ever before. For
example, foreign investors were prohibited from gas supply, water
plant, water pipe network, and sewage disposal projects in urban
areas according to the first and second editions of “Guidance
Catalogue of Foreign Investment,” issued by the SDPC (1995,
1997). However, foreign investment in water plant and sewage dis-
posal projects was authorized by the third, fourth, and fifth editions
of “Guidance Catalogue of Foreign Investment” issued by the
SDPC (2002, 2004, 2007). Meanwhile, foreign investors were al-
lowed to be involved in gas supply and water pipe network projects
on the condition that the Chinese parties controlled the shares.

An urban water supply project consists of two major parts: the
water plant and the water pipe network. As a common concession
arrangement in China, build-operate-transfer (BOT) has experi-
enced several attempts in the urban water supply projects. This
is reflected in studies such as Silk and Black (2000) and Chen
and Messner (2005). In recent years, transfer-operate-transfer
(TOT), a variation of BOT, has been introduced into the urban
water supply projects that have been built and put into use. In these
projects, TOT refers to a scheme by which a foreign business or
private entity invests in a completed water supply project that
was financed by the government and operated by a state-owned
enterprise. The government transfers a part of equity, e.g., 49%
of equity of the state-owned enterprise to the foreign business or
private entity, which in turn forms a joint venture with the state-
owned enterprise. The joint venture receives a concession from
the government to operate the project for a specified period of time.
During the concession period, the foreign business or private entity
can recover its investment and make profits from charging its cus-
tomers appropriate fees. After the concession period ends, the
ownership of the project is transferred back to the government.
Fig. 1 shows the detailed relationship between key stakeholders.

Both BOT and TOT are the concession arrangements for the in-
vestment of foreign businesses or private sectors in infrastructure
and public utility projects. Generally, BOT is suitable for projects
that are to be financed and built, whereas TOT is appropriate for
projects that have been built and put into operation. In China, many
water plants have been built at the early stage of economic reform.
Therefore, the demands of building new water plants are not as

strong as those of renovating existing water pipe networks and lay-
ing new water pipes. In many cities, the full potential of newly built
water plants is not reached owing to the lack of matched water pipe-
lines. Where water pipe networks are concerned, the BOT model
is not an ideal choice. This is primarily because the scope of the
projects should be clearly defined when BOT is used in practice,
but unfortunately water pipe networks do not meet such a require-
ment. Following the process of industrialization and urbanization,
the water pipe network in a certain city may change very quickly.
The renovation of old water pipe networks and the installation of
new water pipes will be undertaken during the whole concession
period in a project. This makes BOT difficult to apply to relevant
practice, but gives TOT an opportunity to be adopted in more water
supply projects.

So far, more than 20 TOTwater supply projects have been prac-
ticed in different cities such as Shanghai, Shenyang, Shenzhen,
Lanzhou, Tianjin, Chongqing, and Kunming. In this research, four
case studies are carried out, each of which is an example of TOT
water supply projects in a region. For example, the project in
Lanzhou is the representation of TOT practice in the northwest
of China. The case studies are primarily carried out at the stage
of project procurement, which has a major influence on TOT
project success. A case study is a well-established research strategy
where the focus is on a real case (Robson 2002). According to
Punch (2005), properly conducted case studies make a valuable
contribution to research. The contribution is primarily reflected
in two ways. One is that we can learn from the study of a particular
case in its own right. The other is that an in-depth case study can
provide a clear understanding of the important aspects of a new
research area. Four real case studies in this research provide strong
evidence for examining the TOT model in practice. They help to
explore the specific characteristics of TOT water supply projects
and identify the critical success factors (CSFs) for these projects.
These can be used as referential experience for achieving best prac-
tice in TOT infrastructure and public utility projects in both devel-
oping and developed countries.

Reasons for Applying TOT

TOT is a new concession practice in China. There are various rea-
sons for applying TOT to water supply projects. In the following
sections, they are discussed from four perspectives: increase in
water demand, shortage of public funding, disrepair of water pipe
network, and improvement of state-owned enterprises’ efficiency.

Increase in Water Demand

China is experiencing the process of industrialization and urbani-
zation. As a result, a large population moves from rural to urban
areas. According to the China Statistical Yearbook issued by the
National Bureau of Statistics (NBS), the urban population was
373.04 million in 1996 and reached 577.06 million in 2006
(NBS 1997, 2007). The annual growth rate of the urban population
was 5.47% in this decade. The proportion of urban population to
total population changed from 29.37% in 1996 to 43.90% in 2006.
These figures only covered the registered permanent urban resi-
dents. If floating population was also taken into account, the people
inhabiting urban areas were much more numerous than in the pre-
viously mentioned statistical results. During the same period of
time, the water supply for residential use in cities increased from
16.71 billion tons in 1996 to 22.20 billion tons in 2006 (NBS 1997,
2007). The annual growth rate of water supply for residential use
was 3.29%. By comparison, the increase in urban population is
much faster than the increase in urban water supply for residential
use. As a result, many cities face severe water shortage. Water

Water supply  
administrative department

Water supply enterprise 
(Joint venture) 

 Foreign business or 
private entity

State-owned assets 
administrative department 

Share holding

Share holding

Concession 
agreement

Joint venture agreement

Equity transfer agreement

Fig. 1. Relationship between key stakeholders
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supply is primarily divided into water for residential use and water
for industrial use. If water for industrial use and other purposes is
further considered, the problem of water shortage will become
more severe. Therefore, there is a great need to develop more water
supply projects and renovate existing water supply facilities.

Shortage of Public Funding

Along with the remarkable development of China’s economy, local
governments have more and more revenues in recent years. How-
ever, the expenditures of local governments have grown more rap-
idly. Fig. 2 shows that the total revenue of local governments in
1995 was 298.56 billion Renminbi (RMB, literally “the Chinese
people’s currency”) Yuans, whereas the total expenditure was
482.83 billion RMB Yuans (NBS 1996). Consequently, there
was a total deficit of 184.27 billion RMB Yuans for local govern-
ments in 1995. In the subsequent years, the total deficit of local
governments has been increasing. For example, the total deficit
for local governments became 396.06 billion RMB Yuans in
2000 and 1,005.35 billion RMB Yuans in 2005 (NBS 2001,
2006). Traditionally, public utilities such as water supply projects
were financed by local governments and operated by state-owned
water supply enterprises. Unfortunately, local governments are fac-
ing the increasing need for water supply and the great pressure of
fund shortage. At the same time, local governments are not permit-
ted to issue debentures. In this case, the investment of foreign and
domestic private businesses in public utility projects becomes an
inevitable choice. On the other hand, if an existing water supply
project is transferred to the joint venture consisting of a foreign
business or private entity and the state-owned enterprise, then
the local government can recover its investment. The recovered
capital can be used to pay back the bank loans and fund other
new public projects. This is one of the primary reasons that the
TOT model interests local governments. If an existing water supply
project is transferred to a joint venture, the local government no
longer needs to provide it with subsidy. This also relieves the
financial pressure on the local government.

Disrepair of Pipe Network

As mentioned previously, an urban water supply project consists of
two parts. One is the water plant and the other is the water pipe
network. Although a number of water plants have been built in dif-
ferent regions following the economic reform, many of them oper-
ate far below their capacities. According to the China Statistical
Yearbook from 1997, the production capacity of tap water in
1996 was 72.96 billion tons. However, the total annual volume
of water supply in 1996 was only 46.61 billion tons (NBS 1997).
This indicated that the idle rate of water plants in 1996 was 36.12%.
Similarly, the idle rates of water plants in 2001 and 2006 were
found to be 44.23 and 45.08%, respectively. The high idle rate

of water plants is primarily caused by aged water pipe networks.
The shortage of governmental funding aggregates the disrepair of
existing water pipelines. According to the China Water Supply
Yearbook released by the Association of Urban Water Supply
(AUWS) (2004), the average leak rate of the water pipe network
was 17.92%. In some cities, the leak rate was even greater than
30%. Because a foreign or private business will inject capital into
a TOT project, its involvement will help to solve the problem of the
dilapidation of old water pipe networks.

Need for Efficiency Improvement

Infrastructure and public utility projects in China primarily remain
under state ownership. However, state-owned enterprises are beset
with many problems (Chao 2000). In the water supply industry, the
weaknesses of state-owned enterprises may include overstaffing,
waste, low efficiency, and high cost. Most of these enterprises
are running under a deficit proposition. The survival of these enter-
prises often relies on government subsidy. On the other hand, com-
petition is quite limited in this field because water supply projects
are monopolized by state-owned enterprises. In this situation, state-
owned enterprises do not pay enough attention to the customers’
concerns and interests. Therefore, they usually cannot provide their
customers with satisfactory services. If an existing water supply
project is transferred to a joint venture, then the foreign or private
side will not only inject capital, but also introduce advanced man-
agement. As a result, the efficiency of the joint venture will be
greatly improved. At the same time, the joint venture will meet
the increasing requirements of the customers for better services.

Characteristics of TOT Projects

In China, TOT has a number of specific characteristics when
compared with other concession models such as BOT. They are
discussed as follows:
1. Because TOT is used for an existing water supply project, the

foreign investor or private entity involved in the project does
not face various risks during design and construction. In this
sense, TOT is less risky than BOT. That is a primary reason
why TOT interests foreign and domestic private businesses.
On the other hand, they have to identify and evaluate whether
the assets of a TOT project are good before procuring the pro-
ject. They will take great risks if the identification and evalua-
tion are inaccurate or wrong. This will be further discussed
when summarizing the CSFs for TOT projects.

2. For the first transfer, the government usually transfers a part of
the equity rather than the management authority of the state-
owned enterprise to the foreign or private business. This helps
to establish a joint venture between the state-owned enterprise
and the foreign or private business. The establishment of joint
venture provides the state-owned enterprise with a possibility
for its restructuring. As a result, TOT practice is often accom-
panied by the restructure of the state-owned enterprise.

3. The second transfer is usually paid rather than voluntary. This
is primarily because during the period of concession, the joint
venture will further invest for renovating old water pipe
networks and laying new water pipes. When the ownership
is transferred back to the government, the government should
pay the foreign or private business relevant costs. At the same
time, depreciation needs to be considered. Therefore, it is
necessary to reevaluate the value of the assets at the end of
concession period.

Fig. 2. Revenue versus expenditure of local governments (data from
China Statistical Yearbooks 1996–2008)
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Criteria of Project Success

Before identifying the CSFs for TOTwater supply projects, the cri-
teria of TOT project success should first be determined. Project suc-
cess depends on whether the objectives of key stakeholders have
been achieved (Yuan et al. 2010). The success of a TOT project
can be discussed from different perspectives such as consumers,
local governments, and foreign or private investors. The primary
concern of consumers is better quality services. The primary ex-
pectation of the foreign or private business is high return of invest-
ment and minimization of risk. As the owner of state assets and the
representative of public interests, the local government initiates and
supervises a TOT project. The objectives of local government
include (1) successful transfer of an existing project to a capable
investor; (2) preservation and increment of the value of state assets;
(3) introduction of advanced technology and management; and
(4) benefits to urban residents. In this paper, project success will
primarily be measured from the government perspective, with
due attention to the investor’s and public interests. Key factors lead-
ing to project success will be identified through real case studies.

Case Studies

As mentioned previously, more than 20 TOTwater supply projects
have been implemented in recent years, many of which are success-
ful, but unfortunately some of which are not successful. In this
research, four case studies have been analyzed. Among these four
examples, the TOT project in Shenyang is a representative of
project failure, whereas the other three TOT projects in Shanghai,
Shenzhen, and Lanzhou are all successful.

Case 1: A TOT Project in Shenyang

The Shenyang No. 8 Water Plant was completed and put into
operation in 1995. Its production capacity of tap water per day
was 400,000 tons. The total investment was 250 million RMB
Yuans. To raise funds for new infrastructure projects, in 1996,
the municipal government of Shenyang decided to sell a half of
equity of the Shenyang No. 8 Water Plant to a foreign investor.
Without employing any investment and legal advisers, the munici-
pal government directly negotiated with Foreign Investor A. Unlike
the municipal administration, Investor A employed international
leading consultants. Because the municipal government lacked rel-
evant experience, the joint venture contract was drafted by Investor
A and then agreed by both parties. When the joint venture was first
established, Investor A invested 125 million RMB Yuans to buy
50% of the equity of the Shenyang No. 8 Water Plant. The contract
term of the joint venture was determined to be 30 years. The
municipal government promised that annual return rate in average
for Investor Awas 18.2% and the maximum annual return rate was
21%. According to the contract, Investor A obtained the right to use
the existing water pipe network in the form of leasing. The Water
Supply Corporation of Shenyang was responsible for the mainte-
nance of existing water pipe network.

In 1999, the Shenyang Development Limited Corporation was
established by the municipal government, and subsequently be-
came a listed company in the Hong Kong Stock Exchange. Because
it was difficult to ensure the annual return rate for Investor A,
the municipal government expected to buy back the total equity
of the Shenyang No. 8 Water Plant. Shenyang Water, a subsidiary
company of the Shenyang Development Limited Corporation, was
responsible for the repurchase. Based on a series of negotiations,
both parties reached an agreement: (1) the price of repurchase
was 150 million RMB Yuans; and (2) Investor A obtained the
management contracts of all eight water plants affiliated with

the Shenyang Water for 10 years, by which A would be paid a
management fee with the value of 5 million RMB Yuans per year.
Owing to the breach of contract, the municipal government was
required by Investor A to pay a breakup fee of 10 million RMB
Yuans. This time, the municipal administration still did not employ
any professional consultants. There is no doubt that the municipal
government suffered from a great economic loss, and meanwhile,
project setback undermines its reputation. By contrast, Investor A’s
profits are significant. In addition to the management fee with the
total value of 50 million RMB Yuans and the breakup fee with
the value of 10 million RMB Yuans, Investor A has earned three
years’ return and an increase in value of 25 million RMB Yuans.

Case 2: A TOT Project in Shanghai

In 2002, the municipal government of Shanghai chose the Pudong
Water Company as an experimental unit for attracting foreign in-
vestment and establishing a joint venture. Fifty percent of its equity
was determined to be transferred to a foreign investor. To ensure
project success, the municipal government employed tendering, in-
vestment, and legal advisers. The whole procurement process was
divided into four stages, including asset appraisal, competitive ten-
dering, tender evaluation, and signing the contracts. To encourage
competition, the municipal government adopted international com-
petitive tendering. After invitation to tender was advertised, a num-
ber of international large-scale water companies from the United
States, United Kingdom, France, and Italy showed their interests
in the project and discussed the possibility of cooperation with
the municipal government. At the end, three international compa-
nies participated in the formal tendering. Based on the evaluation of
transfer price, financial management, technical solution, customer
services, social services, support for the enterprise, organizational
structure, and human resources, Foreign Investor B won the project,
which in turn signed the equity transfer agreement and the joint
venture agreement with the municipal government.

Fifty percent of the assets of the Pudong Water Company were
evaluated at 760 million RMB Yuans. Through competitive tender-
ing, Investor B won the project and invested 246 million US dol-
lars, which was equivalent to 2.03 billion RMB Yuans in terms of
the exchange rate at that time. The investment of Investor B was
approximately three times as much as 50% of the evaluated value
of the Pudong Water Company. A joint venture was established
between Investor B and the Pudong Water Company. The contract
term of the joint venture was fixed as 50 years. The municipal
government did not promise any return rate for Investor B. In con-
trast, the parties in the joint venture agreed to share both profits and
risks during the period of 50 years. According to the agreements,
the value of 50% of the equity would be reevaluated when the
project was transferred back. The municipal government trans-
ferred both the water plant and water pipe network to the joint ven-
ture. The businesses of the joint venture covered production,
transmission, and sale of water in the Pudong area of Shanghai.

This is the first successful TOT project in a large city of China.
This is also the first large-scale TOT project with the transfer of
both water plant and water pipe network. It has aroused extensive
attention in China because of its high premium. Unlike earlier TOT
projects, there is no guaranteed rate of return in this project. As a
result, the joint venture has to take on full responsibility for the
success of its business, which becomes a motivator for the joint
venture to reduce costs, increase efficiency, and improve service
quality. This project has achieved success through international
competitive tendering. The success is also attributable to the
employment of professional advisers. Although no concession
agreements were formed in this project, it provides a basis for
the establishment of concession system in China at the end of
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2002. Based on Investor B’s technical capabilities and management
skills, better services are provided by the joint venture for the local
residents and industrial enterprises.

Case 3: A TOT Project in Shenzhen

Shenzhen is a new city in the south of China. The Shenzhen Water
Corporation has fully featured water production, water supply, and
sewage facilities. Its production capacity of tap water per day is
1.67 million tons. In 2003, the municipal government of Shenzhen
decided to restructure the Shenzhen Water Corporation by estab-
lishing a joint venture with a foreign investor. One year ago, the
third edition of “Guidance Catalogue of Foreign Investment”
was issued by the SDPC, in which foreign investment in a water
pipe network project was restricted to 49% of its assets’ value at
most. Following the regulation, the proportion of equity transfer in
this project was determined to be 45%. On the other hand, the
municipal government owned 55% of its equity. Before the imple-
mentation of the project, the municipal government set up a leading
group. Based on a series of careful evaluations, financing consul-
tant, legal consultant, and asset appraisal institutions were selected.
With the help of these experienced professionals, the scheme of
property right reform for the enterprise was finalized.

After the invitation to tender was advertised, 21 foreign busi-
nesses participated in the tender competition. The municipal
government arranged a field survey for these foreign investors
so that they could have a good understanding of the project. Based
on the evaluation of tender price, technical capability, and previous
operation experience, Foreign Investor C was selected as the best
candidate. Through a series of further negotiations on transfer price,
technical transfer, distribution of management authority, and em-
ployee training program, the two parties reached an agreement
on the equity transfer and the joint venture. Before the project trans-
fer, the net assets of the whole project were evaluated as 5.90 billion
RMB Yuans. Investor C provided 400 million US dollars, which
was equivalent to 3.31 billion RMB Yuans at that time. The invest-
ment of Investor C was divided into two parts: 2.00 billion RMB
Yuans were used for the equity transfer, and 1.31 billion RMB
Yuans were used for the development fund of the joint venture.
Investor C was awarded a concession period of 50 years, during
which the municipal government promised a return rate of 6%
and the parties would share the rest of the risks.

This is the first water supply TOT project after the establishment
of the concession system in China. In addition to water supply, this
project also includes sewage disposal. It becomes the only project
that transfers both water supply and sewage disposal to the joint
venture. Unlike most TOT water supply projects in China, this
project will be voluntarily transferred back to the municipal
government after the concession period is expired. There are
two reasons for doing this. One is that all facilities in this project
are quite new. Therefore, Investor C does not need to invest much
for renovation of the old facilities or installation of new facilities
during the concession period. The other is that this project has a
bright prospect for the investor to make enough profits. Therefore,
the competition between investors is fairly strong and the municipal
government plays a dominant role in the process of project procure-
ment. This case demonstrates that not all projects need to transfer
back to the local governments with payment. Whether the second
transfer is paid or not depends on the specific environment of the
project and the negotiation between the municipal government and
the investor.

Case 4: A TOT Project in Lanzhou

Lanzhou Water Supply Corporation was first established in 1955.
Up to 2005, its production capacity of tap water per day had

become 1.38 million tons, and it possessed a water pipeline with
the length of 620 km. However, its equipment was quite old and its
efficiency was rather low. In 2005, LanzhouWater Supply owed the
bank loans for 1.10 billion RMB Yuans and other debts for 619 mil-
lion RMB Yuans. In addition, it lost 10 million RMB Yuans every
month. To end the situation of successive deficit and raise funds to
renovate the old water pipe network, the municipal government of
Lanzhou decided to transfer 45% of its equity to a foreign or private
investor. Before the equity transfer, Lanzhou Water Supply had
finished the first-step reform, transforming the previous fully
state-owned enterprise into a shareholding enterprise in which
the municipal government held the controlling share and the em-
ployees held a small part of the share. This provided a preliminary
basis for the involvement of foreign or private investment, because
Lanzhou Water Supply had already stepped into a shareholding
system and some problems such as deficit had been solved to a
certain extent.

At the initial stage of project procurement, a leading group was
established by the municipal government that was responsible for
the whole procurement process. As a result of domestic open ten-
dering, the municipal government employed a capable investment
consultant and a reputable legal adviser who in turn helped the
municipal government to solve a series of economic and legal prob-
lems. Invitation to tender was advertised worldwide. More than 10
foreign and domestic investors showed their interests in the project.
Five investors submitted the prequalification documents and all of
them passed the prequalification. Afterward, three investors offered
their tenders. Tender evaluation covered many criteria such as
transfer price, technical solution, management scheme, financial
proposal, and legal framework. At the end, Foreign Investor D
was awarded the project, and signed the equity transfer, joint ven-
ture, and concession arrangements with the municipal government.
Because the MOC issued both “Administrative Measures for
the Concession in Urban Utility Projects” (2004a) and “Model
Concession Agreement for Urban Water Supply Projects” (2004b),
the parties in this project responded to the central government’s
requirement and formally signed the concession agreement. A
formal concession agreement is more likely to clearly define the
obligations of two parties and protect their rights and benefits
during the whole period of concession.

In this project, the transfer part was evaluated as 350 million
RMB Yuans. Sufficient competition led to a satisfactory result
for the municipal government. Consequently, Foreign Company
D invested 1.71 billion RMB Yuans, in which 700 million RMB
Yuans were used for the transfer of the equity held by the municipal
government and employees, and 1.01 billion RMB Yuans were
used for the increase in capital stock. The length of concession
period was defined as 30 years. There was no guarantee for the
rate of return from the municipal government. A principle of profit
and risk sharing was established by the two parties in the joint ven-
ture. Investor D promised to make further investment for the ren-
ovation of the old water pipe network during the concession period.
For this reason, Investor D will receive a repayment based on the
reevaluation of the assets’ value when transferring the project back
to the municipal government. The project transfer achieved a win-
win outcome. Although Investor D’s investment was approximately
five times as much as 45% of the evaluated value of the Lanzhou
Water Supply Project, Investor D was optimistic about the project
prospect. This will be further discussed later in this paper.

A summary of four case studies is provided in Table 1, which
helps to explore the primary characteristics of these projects and
identify the CSFs for the TOT practice.
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Critical Success Factors

CSF is widely recognized as a key element that is necessary for an
organization or project to achieve its goals. They are required for
ensuring the success of a business. According to Rowlinson and
McDermott (1999), CSFs are those fundamental issues inherent
in the project that must be maintained for teamwork to take place
in an efficient and effective manner. The CSF methodology has
been used as a management measure in the BOT-related research
field since the 1990s. For example, Tiong (1996) explored the CSFs
for private contractors to participate in competitive tendering and
negotiation of BOT projects based on the empirical data collected
from ten countries and areas; Askar and Gab-Allah (2002)
determined what CSFs identified by Tiong (1996) are missed in
Egyptian BOT projects; Jefferies et al. (2002) developed a CSF
framework to analyze how public clients can successfully
manage build-own-operate-transfer (BOOT) project procurement
in Australia; and Li et al. (2005) examined and categorized 18
CSFs for the United Kingdom public-private-partnership (PPP) and
private-finance-initiative (PFI) projects. However, there is no re-
search to date on the CSFs for TOT projects. In the following, this
paper attempts to fill in the knowledge gap based on currently avail-
able cases studies.

Project Profitability

The right project selection is a prerequisite for BOT project success
(Tiong 1996; Qiao et al. 2002). The same principle applies to TOT
projects. In this research, profitability is identified as the most im-
portant factor in TOT projects for both local governments and in-
vestors. From the perspective of local government, only a project

with good profitability will attract foreign and domestic private
investors, even if it may currently face some difficulties. On this
basis, it is possible for the local government to transfer the project
successfully. On the other hand, the investor needs to recover its
investment from the operation of the project. The revenues of
the joint venture primarily come from charging its customers ap-
propriate fees, and its expenditures consist of operation cost, main-
tenance cost, depreciation cost, financial charge, and taxation. To
ensure the return of investment, the investor must analyze the
project prospect carefully before making an investment decision.
For example, predictable profitability is the primary reason Foreign
Investor D decided to invest in the Lanzhou Water Supply Project
with a high premium. Based on the investigation and assessment, D
had full confidence of making profits in the project. This is pri-
marily because water is collected from the upper Yellow River.
Therefore, the collected water is free of pollution and the treatment
costs are much less than the industry average. The local govern-
ment’s guarantee of no competitor for water supply is another rea-
son for D to invest in this project. In addition, D believed that waste
such as water leakage and inaccurate charge will be reduced to
maximum extent through renovating the existing pipe network
and installing a water meter based on the Integrated Circuit (IC)
card in every household.

Asset Quality

In addition to project profitability, asset quality is crucial to project
success. On one hand, only the assets with good quality will attract
investors. On the other hand, it is necessary for an investor to iden-
tify whether the assets are good, because the project is not built by
itself. To ensure appropriate identification, the investor has to take

Table 1. Summary of Four Case Studies

Project name
Shenyang No. 8
Water Plant

Shanghai Pudong
Water Supply Shenzhen Water Supply Lanzhou Water Supply

Geographical location Northeast of China East of China South of China Northwest of China

Service population 1 million 1.71 million 2 million 1.73 million

Production capacity of tap

water per day

400,000 tons 1.48 million tons 1.67 million tons 1.38 million tons

Year of signing contract 1997 2002 2003 2007

Concession period/contract term 30 years 50 years 50 years 30 years

Proportion of equity transfer 50% 50% 45% 45%

Evaluated value of transfer part 125 million Yuans 760 million Yuans 2.65 billion Yuans 350 million Yuans

Amount of investment 125 million Yuans 246 million US dollars

(equal to 2.03 billion Yuans)

400 million US dollars

(equal to 3.31 billion Yuans)

1.71 billion Yuans

Promise of rate of return 18.2% in average No 6% No

Water price Water price is adjusted in

terms of water costs and

fixed rate of return

Water price is adjusted

following change in market;

adjustment is based on

government guided price

and public hearing

Water price is adjusted

following change in market;

adjustment is based on

government guided price

and public hearing

Water price is adjusted

following change in

market; adjustment is

based on government

guided price and public

hearing

Service contents Investment, operation,

management and

maintenance of water

production

Investment, operation,

management and

maintenance of water

production and supply

Investment, operation,

management and

maintenance of water

production, water supply

and sewage disposal

Investment, operation,

management and

maintenance of water

production and supply

Investor selection Direct negotiation International open tendering International open tendering International and

domestic open tendering

Transfer back approach Paid Paid Voluntary Paid
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into account a series of key issues such as the conditions of existing
facilities, the quality of existing employees, and the placement of
existing employees. For the conditions of existing facilities, the in-
vestor can review various technical documents such as completion
documents. The investor should also pay attention to the quality of
existing employees and the placement of existing employees.
Generally speaking, defective assets should be stripped off, and
redundant staff should be diverted and reemployed appropriately
before the establishment of the joint venture. These pave the
way for the joint venture, and meanwhile reduce the burden on
local government when it repurchases the project at the end of
the concession period. In the Lanzhou project, for example, the
problems of nonproductive assets and overstaffing had been solved
to some extent when implementing the first-step reform and trans-
forming from a fully state-owned enterprise into a share-holding
enterprise. As a result, Foreign Investor D had reason to believe
that the assets were good enough, although the project was facing
some financial difficulties.

Fair Risk Allocation

An essential part of the agreement is the definition and allocation of
risk in the project (Zayed and Chang 2002). Project success de-
pends on clear risk definition and fair risk allocation between
the parties. The concession period of 30–50 years is quite long.
A lack of clear definition and fair allocation of risk will easily lead
to uncertainty about the project’s prospects and eventually result in
conflicts between the parties. In theory, it is appropriate to allocate
each risk to the party best able to manage it, because this will re-
duce individual and overall costs of the project (Li et al. 2005).
Although design and construction risks are not involved in a
TOT project, there are still many other risks for the investor. In
practice, the greatest risk for the investor is the overestimation
of project profitability and asset quality. If the investor takes too
much risk, it will inevitably affect the services for the customers.

On the other hand, if the local government takes too much risk,
it is more likely to increase financial pressure on the local
government. For example, to ensure the high rate of return for For-
eign Investor A in the Shenyang No. 8 Water Plant, the municipal
government of Shenyang faced two difficult choices: one was to
raise water prices and the other was to provide fiscal subsidy. When
both choices were found to be unacceptable, the municipal
government had no choice but to terminate the agreement and
repurchase the project. This example illustrates the danger of high
rate of return for the local government. When a high rate of return is
fixed in the concession agreement, the investor does not take any
risk. As a result, the investor will lose its motivation for efficiency
improvement, and meanwhile, transfer of state-owned enterprise is
no longer meaningful to the local government, because there is
nearly no difference between the joint venture and the previous
enterprise.

Competitive Tendering

International competitive tendering has become the normal method
of concessionaire selection in China’s BOT projects (Chen and
Messner 2005). At the early stage of TOT practice in China, how-
ever, some local governments such as the municipal government of
Shenyang preferred direct negotiation to competitive tendering, be-
cause they thought direct negotiation with investors was simple and
economical. After they suffered from heavy losses, they began to
investigate the cause of failure. Eventually, they found an asymme-
try of the experiences and abilities between them and investors.
If direct negotiation is adopted in a project, the investor usually
asks for the fixed rate of return on a pretext of project uncertainty
and potential risks. Then the local government is vulnerable to

manipulation. Owing to the lack of competition, it is also impos-
sible for the local government to select a competent investor.

The award of the concession through tendering competition, as
opposed to direct negotiation, increases the government’s bargain-
ing power in relation to the investor pursuing the project (Rintala
et al. 2008). At the same time, competitive tendering allows the
local government to select the most capable investor with adequate
investment funding, strong technical strength, enough operation ex-
perience, and advanced management skills. This is partly because a
normal procurement process in accordance with international prac-
tice increases the project’s attractiveness and heightens the invest-
ors’ confidence, partly because many more investors participate in
project competition, and partly because fair and transparent com-
petition contributes to the establishment of “the best wins” mecha-
nism and the optimum allocation of various resources.

Internal Coordination within Government

Effective project management requires system thinking (Walker
2007). For a local government, a TOT project is a complex system.
Many governmental departments are involved in a TOT water
supply project that are responsible for state assets management,
water supply administration, fiscal taxation, price control, and land
administration, respectively. Before the invitation to tender, these
administrative departments verify and approve the appropriateness
of relative matters, based on which project conditions can be
substantially defined. To achieve the strategic goals, there is a
great need for effective coordination among different departments
within the local government. Internal coordination calls for strong
leadership. In general, a leading group is established that coordi-
nates different departments and provides the leadership for overall
management. This makes the whole procurement process effective
and efficient. The leading group is under the guidance of a top
municipal official. This group is also responsible for making the
final decision. All decisions should be made in terms of
government strategies and market rules.

Employment of Professional Advisers

The local governments usually lack of experience in TOT practice.
Employment of professionals with relevant expertise is crucial to
TOT project success, although they must be paid. Professionals
may include investment and financing consultants, legal advisers,
and asset appraisal experts. Some previous studies such as Carrillo
et al. (2008) have paid attention to the involvement of these experts
in similar types of projects such as PFI or BOT. In China’s TOT
practice, appraisal experts can help the local government valuate
the state assets accurately. Without their help, it is easy for the local
government to make a wrong estimation. If the value is overesti-
mated, the project cannot attract investors. If the value is underes-
timated, the state assets will suffer losses. Therefore, an appropriate
assessment is very important for both introduction of foreign and
domestic private investment, and preservation and increment of the
state assets.

Investment and financing consultants and legal advisers also
play an important role in the procurement process. Investment
and financing consultants can help the local government implement
the project procurement in accordance with international practice,
and legal advisers can contribute to clear definition of rights and
responsibilities between the parties and to effectively avoid
contractual loopholes. Owing to the failure to recognize the impor-
tance of professional employment, the municipal government of
Shenyang learned painful lessons in the Shenyang No. 8 Water
Plant. Learning from this project, all subsequent projects have em-
ployed professionals. In fact, employment of professional advisers
is not only essential to local governments, but also necessary for
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investors. By comparison, foreign and domestic private businesses
have paid more attention to this important issue.

Corporate Governance

During the concession period, a BOT project is operated by a single
venture with foreign or domestic private investment. On the con-
trary, a joint venture between the state-owned enterprise and the
investor is responsible for the operation and maintenance of a
TOT project. This distinguishes a TOT project from a BOT project.
Establishing a good corporate governance structure is a challenge
to the success of a TOT project. If the corporate governance struc-
ture is well established, the two parties involved in a joint venture
will trust each other and cooperate during the concession period,
which helps to increase operation efficiency and achieve win-win
results. If the corporate governance structure is not established ap-
propriately, however, the two parties involved in the joint venture
may fall into dispute and conflict during the concession period, or
even early termination of the concession. In a TOT joint venture
between a state-owned enterprise and a foreign investor, the
Chinese party is required to control the shares. Generally speaking,
the chairman of the board is appointed by the Chinese party. On the
other hand, an expert from the foreign investor holds the post of
general manager so that the foreign investor can bring its technical
and managerial abilities into full play. In addition, both parties will
share other important positions such as deputy general managers
and financial controllers. Clear definition of roles and responsibil-
ities is advantageous to the creation of a collaborative working
environment in the project.

Governmental Supervision

Proper investor selection and successful project transfer is only the
first step for the local government. During the concession period,
the local government should take responsibility for the supervision
of the joint venture. The primary purpose of supervision is to pro-
tect public interests and maintain social stability. Therefore, it can
be regarded as an important indicator of TOT project success. Ac-
cording to “Administrative Measures for the Concession in Urban
Utility Projects” issued by the MOC in 2004, the supervision of
local governments primarily focuses on the following four aspects:
1. Supervision of the business performance of the concessionaire;
2. Supervision of the quality of products and services;
3. Supervision of the tariff/price; and
4. Supervision of the safety in production.
Obviously, the second and third aspects are more significantly

associated with urban residents’ daily life. For a water supply
project, the quality of products means clean and safe water reaching
the required standard, whereas the services of the joint venture refer
to the availability of water, adequacy of water, appropriateness of
water pressure, and timeliness of various repair activities. If urban
residents are not satisfied with the quality, they can reflect
their opinions to the complaint center organized by the local
government. If evidence of complaints is proved, the local
government has the authority to order the joint venture to rectify
and improve.

On the other hand, water price is a social concern. In general, a
water supply enterprise cannot set the price by itself. The tariff/
price adjustment is usually guided and supervised by the water sup-
ply administration department of the local government. Meanwhile,
a public hearing is necessary for tariff adjustment. As discussed by
Qiao et al. (2002), tariff levels need to be reasonable from the view-
point of consumers so that they are not burdensome, and from the
viewpoint of investors so that the revenues are enough to com-
pensate them. To achieve this, the local government needs to bal-
ance the consumers’ affordability and the investors’ profitability.

Reasonable tariff levels should reflect the average income of the
whole society and the water cost of the joint venture. It is more
appropriate to maintain the tariff level if there is no significant
change in the market. When an adjustment is inevitable following
a significant change in the market, a tariff level acceptable to both
sides is considered to be the best choice.

Conclusions

The appearance of TOT provides a new concession scheme in
China for existing infrastructure and public utility projects. Unlike
BOT, TOT does not cover build as one of its essential phases, and
therefore many risks can be excluded from consideration. This
characteristic is so attractive to foreign and domestic private invest-
ors that they express strong interests in TOT projects. On the other
hand, successful implementation of TOT projects helps local gov-
ernments out of the predicament of financial strain and the low
efficiency of state-owned enterprises. This paper introduces the ap-
plication of TOT systems to urban water supply projects in China
through evolution review and case studies. Four case studies have
been carried out in different regions such as Shenyang, Shanghai,
Shenzhen, and Lanzhou that show typical examples of TOT proj-
ects with both successes and failures. On this basis, experiences are
summarized and lessons are learned.

A project involves many parties with different goals and objec-
tives. Their interests often contradict each other. For this reason, it
is difficult to find a uniform standard for the measurement of
project success. This study attempts to look at the key to TOT
project success from a balanced point of view. This means that,
focusing on the local government’s strategy, attention is also given
to the investor’s concern and public welfare. Following this prin-
ciple, CSFs for TOT projects are identified from well-developed
case studies. The eight CSFs identified include project profitability,
asset quality, fair risk allocation, competitive tendering, internal
coordination within government, employment of professional
advisers, corporate governance, and government supervision.
The identification of CSFs defines a framework for the creation
of competitive advantages and the achievement of multiwin results
in TOT projects. Only with a balance of all parties’ interests is it
possible to ensure the real success of a TOT project and sustain
further development of the TOT system.

So far, the vast majority of TOT projects in China have been
transferred to international leading water companies. Although do-
mestic private businesses have participated in the competition of
some TOT projects, none of them has won any large project. This
illustrates that domestic private businesses are still some way from
being able to compete with international leading companies in
terms of technology, management, and experience. On the other
hand, domestic private sectors have grown very quickly in recent
years. They are more familiar with domestic circumstances, and
they do not need to face such problems as fluctuation of exchange
rate. For these reasons, it is expected that involvement of domestic
private investors in large-scale TOT projects will increase in the
near future. Further research will be carried out to keep track of
the latest developments of domestic private sectors’ involvement
to investigate whether additional CSFs are needed for the new
situations.
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