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Abstract: With the rapid growth of the Chinese economy, the desperate demand for infrastructure developments has created bottlenecks
in the country’s sustainable development. Infrastructure investment could not be funded completely by the government alone. Taking
Beijing as an example, there will be about 2,400 infrastructure projects to be developed during 2006–2010 with a total investment of over
RMB 470 billion, which may impose budgetary pressure on the government. As a result, public-private partnership �PPP� could be
considered as a favorable option to help provide these rapidly demanded public works and services. In order to investigate the potential
for adopting PPPs in the People’s Republic of China, this paper aims to explore the critical success factors �CSFs� necessary to conduct
PPP projects. The views from Chinese experts were collected via an empirical questionnaire survey. The respondents were invited to rate
a total of 18 CSFs that contribute to the success of PPP projects as gleaned from the contemporary literature. The results of this survey
were analyzed by the factor analysis technique. The findings showed that the 18 CSFs could be grouped into five underlying factors
including: Factor 1—stable macroeconomic environment; Factor 2—shared responsibility between public and private sectors; Factor
3—transparent and efficient procurement process; Factor 4—stable political and social environment; and Factor 5—judicious government
control.
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Introduction

The People’s Republic of China �PRC� is one of the most densely
populated countries in the world. The United Nations �United
Nations Economic Commission for Europe 2007� forecasted that
urban population in the PRC would increase from 536 million in
2005 to 827 million in 2025. The percentage of the urban popu-
lation in the PRC would therefore increase from 41% in 2005 to
57% in 2025. The urban population is expected to grow at a faster
pace than the total population. To alleviate the negative impact of
unorganized urbanization growth, the PRC government is pro-
moting the development of public transportation to relieve traffic

jams, reduce pollution, and enhance mobility for urban commut-
ers �Asian Development Bank 2005�. Mass rapid transit has been
prioritized in the 11th Five-Year Plan as a key transport mode in
megacities. Other public facilities such as water supply, gas sup-
ply, and waste disposal are also in high demand to cope with the
increasing urbanization growth �Ministry of Construction 2004�.
However, inadequate government funding may limit the develop-
ment of megasize infrastructure projects. Public-private partner-
ship �PPP� financing modalities have been identified by the PRC
country strategy and program update �2006–2008� as innovative
tools for financing major infrastructure projects �Asian Develop-
ment Bank 2005�.

The PPP are collaborations in which the public and private
sectors both bring their complementary skills to a project, with
different levels of involvement and responsibility, for the sake of
providing public services more efficiently �Efficiency Unit 2003�.
The PPP form of procurement is recognized as an effective way
of delivering value-for-money public infrastructure or services.
With the fast pace of market-oriented transformation in the
planned economy of China, there is a need to develop PPP mo-
dalities which could be applied to the huge infrastructure devel-
opments to meet the needs of PRC’s population. This study would
identify the critical success factors �CSFs� necessary for PPP
projects in China. As a result, an alternative solution can be pro-
vided to help streamline the rapid urban development scenario
being faced by the PRC government.

Literature Review of PPP CSFs

The CSFs are defined as “those few key areas of activity in which
favorable results are absolutely necessary for a manager to reach
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his/her goals” �Hardcastle et al. 2005�. A comprehensive literature
review to identify the CSFs of PPP has been conducted. Relevant
published literature including textbooks, research reports, journal
articles, conference papers, and internet materials were reviewed
thoroughly. Table 1 shows a summary of the analysis of these
pieces of literature. From the literature review, 15 key CSFs of
PPP were identified. For each CSF identified the frequency at
which it was mentioned among the sampled literature was re-
corded to indicate its relative state of being aware of. The results
found that the identified CSFs could be grouped under seven prin-
cipal headings:
1. Equitable allocation of risks

• Appropriate risk allocation.
2. Strong private sector

• Strong private consortium;
• Good partners’ relationship;
• Technology transfer; and
• Effective management control.

3. Judicious government control
• Government guarantee;
• Consultation with end-users; and
• Appropriate project identification.

4. Transparent and efficient procurement process
• Competitive and transparent procurement process; and
• Clear project brief and client requirements.

5. Project economic viability
• Project economic viability; and
• Business diversification.

6. Adequate legal framework and stable political environment
• Strong government support; and
• Stable and transparent political/social situation.

7. Available financial market
• Available financial market.

Research Methodology

Collection of Research Data

An empirical questionnaire survey was undertaken in China �in-
cluding the Hong Kong Special Administrative Region, which
will be referred to as Hong Kong from here onwards� from Oc-
tober to December 2007 to analyze the CSFs that contribute to the
success of PPP projects in China. In this study, the target survey
respondents of the questionnaire included industrial practitioners
from the public, private, and other sectors. These respondents
were requested to rate their degree of agreement against each of
the identified CSFs according to a five-point Likert scale �1
=least important and 5=most important�.

Target respondents were selected based on their direct
hands-on involvement with PPP projects. Survey questionnaires
were sent to 197 target respondents �102 in China and 95 in Hong
Kong�. It was anticipated that some of these target respondents
would have colleagues and personal connections knowledgeable
in the area of PPP and would be interested to participate in this
research study as well; hence some of the respondents were dis-
patched five blank copies of the survey form. A total of 87 com-
pleted questionnaires �53 from China and 34 from Hong Kong�
were returned representing a response rate of 44%. The question-
naire respondents comprised experienced practitioners in the in-
dustry. As shown in Fig. 1, over half of the respondents possessed
more than 10 years of industrial experience. Also, approximately
one-third had 21 or above years of construction experience.

Fig. 2 shows the breakdown of questionnaire respondents who
have been involved with PPP projects. Given the few build-
operate-transfer �BOT�/PPP projects conducted in Hong Kong, it
was a surprise to find that approximately 40% of the respondents
gained previous experience. Without doubt, some of these may
have had experience with local BOT projects or PPP projects
overseas, but still the experience of these respondents confirmed
the quality of the responses from the survey conducted. In addi-
tion, among those respondents who have acquired experience
with PPP projects, 10% had previously been involved with at
least five projects. Once again this reassures the value and reli-
ability of the findings. In addition, Fig. 3 shows that among these
respondents, 45% of them were from the private sector, 16% from
the public sector, and 39% from other organizations �mainly aca-
demics and researchers�.

Analysis Technique

Factor Analysis Technique
Factor analysis �FA� is a statistical technique used to identify a
relatively small number of individual factors that can be used to
represent relationships among sets of many interrelated variables
�Norusis 2008�. This technique is powerful to reduce and regroup
the individual factors identified from a larger number to a smaller
and more critical one by scores of the responses �Lam et al.
2008�.

Due to the large number of CSFs considered in this study it
was important to define a set of commonalities. The number of
individual factors would be required to represent that set of data
was determined by examining the total percentage of variance
explained by each individual factor. In this investigation, princi-
pal components analysis �PCA� was used to identify the underly-
ing grouped factors because of its simplicity and distinctive
characteristic of data-reduction capacity for extraction.

In order to obtain a clearer image, extraction with Promax
rotation and Kaiser normalization was conducted through the Sta-
tistical Package for Social Sciences �SPSS� FACTOR program. In
fact, various methods of rotation including Varimax, Oblimin,
Quartimax, and Equamax were also tried out. However Promax
gave the highest individual factor loadings for the same set of
individual factors and more interpretable results overall, therefore
Promax rotation method was finally selected for further discus-
sion.

Kaiser-Meyer-Olkin Measure
The appropriateness of the model was evaluated before using FA
in this research. The sampling adequacy using Kaiser-Meyer-
Olkin �KMO� and Barlett’s test of sphericity can be used to test
out the appropriateness �Fox and Skitmore 2007�.

The KMO statistic varies between 0 and 1. A value of 0 indi-
cates that the sum of partial correlations is large relative to the
sum of correlations, indicating diffusion in the pattern of correla-
tions and, hence, FA would be inappropriate �Norusis 2008�. In
contrast, a value close to 1 indicates that patterns of correlations
are relatively compact and FA would yield distinct and reliable
individual factors. The KMO value should be higher than the
acceptable threshold of 0.5 for a satisfactory FA to proceed
�Norusis 2008�. The acceptance level of KMO value is indicated
in Table 2 �Field 2005�.

Barlett’s Test for Sphericity
To reinforce the appropriateness of FA, the Barlett’s test for sphe-
ricity is also carried out to highlight the presence of correlations
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Table 1. CSFs of PPP from Published Literature

CSFs of PPP

Competitive
and

transparent
procurement

process

Project
economic
viability

Government
guarantee

Available
financial
market

Clear
project

brief and
client

requirements
Business

diversification

Strong
private

consortium

Good
partners’

relationship

Strong
government

support
Consultation

with end-users

Appropriate
risk

allocation

Stable and
transparent
political/

social
situation

Appropriate
project

identification

Effective
management

control
Technology

transfer

Total number
of CSFs

from each
literature

Li et al. �2005� x x x x 4

Jefferies �2006� x x x 3

Abdul-Rashid
et al. �2006�

x x x x 4

Corbett and
Smith �2006�

x x x x x x x x x 9

Zhang �2005� x x x x x x x 7

El-Gohary
et al. �2006�

x 1

Qiao et al. �2001� x x x x x x x 7

Nijkamp
et al. �2002�

x x 2

Jamali �2004� x x x x 4

Jefferies
et al. �2002�

x x x 3

Tam et al. �1994� x x x x x x x 7

Tiong �1996� x x x x 4

Birnie �1999� x 1

Grant �1996� x 1

Kanter �1999� x x x 3

Gentry and
Fernandez �1997�

x 1

Akintoye
et al. �2001�

x 1

Total number
of citations
for a certain CSF 7 8 4 5 3 2 7 5 6 1 3 4 4 2 1 62
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among the variables. It is used to test the hypothesis that the
correlation matrix is an identity matrix, which indicates that there
is no relationship among the items �Pett et al. 2003�. When the
value of the test statistic for sphericity is large and the associated
significance level is small, the population correlation matrix is not
an identity matrix �Statistical Package for Social Sciences �SPSS�
1997�.

Previous Research on PPP CSFs

The CSFs identified from reported literature �as discussed previ-
ously in this paper� were compared to those researched by Li
�2003�. The results in Fig. 4 show that all CSFs identified by
literature compliment those sought by Li �2003�. In the literature

Table 2. Acceptance Level of KMO Value �Field 2005�

KMO value Degree of common variance

0.90–1.00 Excellent

0.80–0.89 Good

0.70–0.79 Middling

0.60–0.69 Mediocre

0.50–0.59 Poor

0.00–0.49 “Forget it”

Fig. 1. Pie chart showing the number of years of working experience
in construction industry for the survey respondents

Fig. 2. Pie chart showing the number of PPP projects the survey
respondents have been involved with

Fig. 3. Background of the questionnaire respondents
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Fig. 4. Summary of CSFs for PPP as identified from literature and by
Li �2003�
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review conducted for this study, seven principal groups of CSF
were identified. Group �1� “equitable allocation of risks” was
found to be overlapped with the CSFs “appropriate risk allocation
and risk sharing” and “shared authority between public and pri-
vate sectors” identified by Li �2003� as these are all related to risk
and responsibility. Group �2� “strong private sector” was per-
ceived to be very similar to “strong and good private consortium”
from the study of Li �2003� as both focus on the private party’s
ability. Group �3� “judicious government control” can cover both
“good governance” and “government involvement by providing
guarantee” which were determined by Li �2003� as they are all
concerned with government factors. Group �4� “transparent and
efficient procurement process” can be related to the CSFs of Li
�2003� regarding the procurement process including “commit-
ment and responsibility of public and private sectors,” “competi-
tive procurement process �enough potential bidders in the
process�,” and “transparency in procurement process �process is
made open and public�.” Other CSFs identified by Li �2003� such
as “sound economic policy,” “multibenefit objectives,” “project
technical feasibility,” and “thorough and realistic assessment of
the cost and benefits” could all be subsumed under Group �5�
“project economic viability” due to their similarities under eco-
nomic focus. Group �6� “adequate legal framework and stable
political environment” share similarities with “favorable legal
framework,” “political support.” and “well-organized and com-
mitted public agency” due to their commonalities with legislation
and politics. Finally, Group �7� “available financial market” over-
laps with the “stable macroeconomic condition,” “available finan-
cial market,” and “social support” of Li �2003� due to their focus
on the financial environment.

The questionnaire template designed by Li �2003� was there-
fore adopted for this study. Although the writers could have de-
veloped their own research questionnaire, there were several
advantages foreseeable to adopt the survey questionnaire of Li

�2003� rather than designing a new template. First, the value of
the questionnaire of Li �2003� has already been recognized by the
industry at large. His publications as a result of the research find-
ings derived from the questionnaire are evidence of its worthi-
ness. Second, there would be no added advantage to reinvent the
work that has previously done by other researchers, and third, by
administering the questionnaire of Li �2003� in different admin-
istrative systems, it would be of interest for comparison purposes
in the future. Therefore, the questionnaire of Li �2003� was
adopted for the survey as presented in this paper with prior per-
mission obtained from the writer Dr. Bing Li and his doctoral
research supervisor, Professor Akintola Akintoye who is currently
the Head of the School of Built and Natural Environment, Uni-
versity of Central Lancashire, U.K.

Furthermore, this questionnaire covers several different as-
pects of PPP but only the part related to CSFs is discussed in this
paper. In the following discussions, much reference will be made
to Li et al. �2005�. This was a publication specifically looking at
the CSF section derived of Li �2003�.

Results and Discussion of FA

FA was conducted based on the rankings of 18 CSFs �Table 3
shows details of the number of respondents, mean, SD, and rank
for each CSF�. Table 4 contains the details of initial statistic for
each of the 18 individual factors. Five underlying grouped factors
were generated from FA. The descriptions of how these were
labeled are described later in this paper. The underlying grouped
factors which include their associated individual factors are also
given. Each individual factor is highly dependent on only one of
the grouped CSFs. The loading on each individual factor should
exceed or be close to 0.5 �Akintoye 2000�. The total variance

Table 3. Mean Scores, SDs, and Rankings for the CSFs of PPP

China and Hong Kong China Hong Kong

N Mean SD Rank N Mean SD Rank N Mean SD Rank

a. Stable macroeconomic condition 87 4.06 0.944 4 53 4.19 0.962 4 34 3.85 0.892 4

b. Favorable legal framework 87 4.24 0.915 1 53 4.36 0.963 1 34 4.06 0.814 1

c. Sound economic policy 87 3.89 0.868 7 53 3.98 0.971 8 34 3.74 0.666 7

d. Available financial market 87 3.98 0.835 5 53 4.15 0.886 5 34 3.71 0.676 8

e. Multibenefit objectives 87 3.83 1.037 10 53 4.04 0.960 6 34 3.50 1.080 16

f. Appropriate risk allocation and risk sharing 87 4.15 0.995 2 53 4.34 0.960 2 34 3.85 0.989 5

g. Commitment and responsibility of public and private
sectors

87 4.11 0.895 3 53 4.21 0.927 3 34 3.97 0.834 2

h. Strong and good private consortium 87 3.91 0.830 6 53 3.91 0.904 10 34 3.91 0.712 3

i. Good governance 87 3.63 0.954 15 53 3.60 0.987 17 34 3.68 0.912 10

j. Project technical feasibility 87 3.60 0.895 16 53 3.62 0.925 15 34 3.56 0.860 15

k. Shared authority between public and private sectors 87 3.54 0.950 17 53 3.62 0.860 15 34 3.41 1.076 18

l. Political support 87 3.87 1.129 8 53 3.94 1.099 9 34 3.76 1.182 6

m. Social support 87 3.44 1.053 18 53 3.43 1.065 18 34 3.44 1.050 17

n. Well-organized and committed public agency 87 3.66 0.986 14 53 3.66 1.108 14 34 3.65 0.774 12

o. Competitive procurement process �enough potential bidders
in the process�

87 3.76 1.034 11 53 3.81 1.226 12 34 3.68 0.638 9

p. Transparency procurement process �process is made open
and public�

86 3.87 0.980 9 53 4.00 1.019 7 33 3.67 0.890 11

q. Government involvement by providing guarantee 87 3.75 1.070 12 53 3.83 1.033 11 34 3.62 1.129 14

r. Thorough and realistic assessment of the cost and benefits 87 3.74 0.946 13 53 3.79 0.968 13 34 3.65 0.917 13

Note: N=number of survey respondents and SD=standard deviation.
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explained by each individual factor is listed in the column named
“factor loading.” The percent of the variance and cumulative per-
cent of the variance explained are also shown in Table 4.

Appropriateness of the Analysis Technique

Various tests were required to examine the appropriateness of FA
for the extraction. The KMO measure of sampling adequacy and
Barlett’s test of sphericity for the extraction individual factors
were conducted in this research. The KMO value of this research
is 0.801 which shows a good degree of common variance �Table
5�.

The value of the test statistic for Barlett’s sphericity is large
�chi-square value=742.799� and the associated significance level
is small �p-value=0.000�, implying that the population correla-
tion matrix is not an identity matrix. The Cronbach � is a model
for checking internal consistency �reliability� between 0 and 1,
based on the average interitem correlation. The standard rule is
that � must be greater than approximately 0.70 to conclude that
the scale is reliable �SPSS 2003�. The overall � value for the 18
CSFs is 0.896, indicating that there is good internal consistency

reliability. As the requirement of KMO value and the Barlett’s test
of sphericity are both met, it can be concluded that FA was ap-
propriate for this research.

Interpretation of the Results

Five underlying grouped factors were extracted in this case, to-
tally accounted for 68% of the variance in responses. SPSS drops
the individual factors “6” to “18” as their eigenvalues are less
than 1.0. This represents that they are less influential than the five
observed underlying grouped factors. The 18 original CSFs of
PPP were all included in one of these five underlying grouped
factors. The criteria for group classification were that a variable,
which has the highest loading with a value larger than 0.50 in one
component, belongs to that component �Awakul and Ogunlana
2002�. The underlying grouped factors accounted for 37.41, 9.17,
8.34, 6.99, and 6.33% of the variance, respectively.

All loadings of the 18 individual factors were greater than 0.5.
The higher the absolute value of the individual factor loading
�which cannot exceed a maximum of 1.0�, the more a particular
individual factor contributes to its underlying grouped factor
�Proverbs et al. 1997�. The values reflect the degree of contribu-
tion of individual factors to each underlying grouped factor. It is
observed that the factor loadings and the interpretation of the
individual factors extracted were reasonably consistent. Fig. 5
shows a plot of total variance associated with each underlying
grouped factor. The plot indicates a distinct break between the
steep slope of the large individual factors and the gradual trailing
off of the rest. This gradual trailing off is referred to as the

Table 4. Structure of Principal Factors Extraction and Promax Rotation on the 18 CSFs of PPP

Item
Factor
loading Eigenvalue

Percent of
variance explained

Cumulative percent of
variance explained

Factor 1. Stable macroeconomic environment 6.735 37.414 37.414

Sound economic policy 0.814

Favorable legal framework 0.800

Stable macroeconomic condition 0.765

Appropriate risk allocation and risk sharing 0.753

Available financial market 0.735

Multibenefit objectives 0.635

Factor 2. Shared responsibility between public and private sectors 1.651 9.170 46.584

Shared authority between public and private sectors 0.834

Commitment and responsibility of public and private sectors 0.798

Project technical feasibility 0.757

Thorough and realistic assessment of the cost and benefits 0.601

Factor 3. Transparent and efficient procurement process 1.501 8.336 54.920

Competitive procurement process 0.897

Transparency procurement process 0.812

Well-organized and committed public agency 0.675

Factor 4. Stable political and social environment 1.257 6.986 61.906

Political support 0.861

Social support 0.834

Strong and good private consortium 0.671

Good governance 0.612

Factor 5. Judicious government control 1.139 6.327 68.234

Government involvement by providing guarantee 0.805

Table 5. Results of KMO and Barlett’s Test for the CSFs of PPP

KMO measure of sampling adequacy 0.801

Bartlett’s test of sphericity Approximate chi-square 742.799

Degree of freedom 153

Significance 0.000
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“scree” as it resembles the rubble that forms at the foot of a
mountain �Norusis 2008�. The figure confirms that a 5-factor
model should be sufficient for the research model. A positive sign
of the factor loading represents that the individual factors is posi-
tively correlated to the criticality of individual factors contribut-
ing to the success of PPP and vice versa.

Five Underlying Grouped Factors in China

PCA was used to identify the CSFs of PPP. PCA, with Promax
rotation conducted on the 18 independent variables produced five
underlying grouped factors. The grouped CSFs were analyzed in
descending order of significance to determine underlying features
that linked them. A new underlying grouped factor was appropri-
ately labeled in accordance with the set of individual factors it
contained. In order to facilitate the explanation of the results of
FA, it is necessary to assign an identifiable, collective label to the
groups of individual factors of high correlation coefficients, as
each of the underlying grouped factors is an aggregation of indi-
vidual factors �Sato 2005�. It is however stressed that the sug-
gested label is subjective and other researchers may use a
different label. For the five underlying grouped factors the labels
identified were:
• Factor 1—stable macroeconomic environment;
• Factor 2—shared responsibility between public and private

sectors;
• Factor 3—transparent and efficient procurement process;
• Factor 4—stable political and social environment; and
• Factor 5—judicious government control.

Explanation of the Underlying Grouped CSFs of PPP

The meanings of the five underlying grouped CSFs of PPP in this
study are interpreted as follows.

Stable Macroeconomic Environment (Factor 1)
This underlying group consists of six CSFs including: �1� sound
economic policy; �2� favorable legal framework; �3� stable mac-
roeconomic condition; �4� appropriate risk allocation and risk
sharing; �5� available financial market; and �6� multibenefit objec-
tives. These CSFs are all related to ensuring a stable macroeco-

nomic environment. The CSFs under this underlying group cover
policy issues, legislation, risk allocation, economics, and added
value for adopting PPP.

The CSF with the highest factor loading in this group is sound
economic policy with 0.814. For projects where the major source
of revenue to the private sector is generated from direct tariffs
levied on users, there are revenue risks that can go beyond the
control of the private sector such as, for example, future usage
level and permitted tariff charges. There may also be unforeseen
risks during the course of project life. To ensure project economic
viability, the government may consider some forms of govern-
ment guarantees, joint investment funding, or supplemental peri-
odic service payments to allow the private sector cover the project
costs and earn reasonable profits and investment returns. At the
same time, the government should take due consideration of pri-
vate sector’s profitability requirements in order to have stable
arrangements in PPP projects. Alternative sources of income and
financing such as property development opportunities along the
railway can be sought to bridge the funding gap for private inves-
tors �Abdul-Rashid et al. 2006; Corbett and Smith 2006; Li et al.
2005; Nijkamp et al. 2002; Qiao et al. 2001; Tam et al. 1994;
Tiong 1996; Zhang 2005�.

The CSF with the next highest factor loading is favorable legal
framework with 0.800. As mentioned by the National Treasury
Public Private Partnership Unit of South Africa �2007�, an inde-
pendent, fair, and efficient legal framework is a key factor for
successful PPP project implementation. Sufficient legal resources
at reasonable costs should be available to deal with the amount of
legal structuring and documentation required. A transparent and
stable legal framework should help to make the contracts and
agreements bankable. An adequate dispute resolution system
should help to ensure stability in the PPP arrangements �United
Nations Economic Commission for Europe 2007�. Appropriate
governing rules, regulations, and reference manuals related to
PPP have been well-established in some developed countries
�e.g., U.K., Australia, Canada, South Africa, etc.� to facilitate the
effective application of PPP procurement approach.

Third is the CSF stable macroeconomic condition. Li et al.
�2005� mentioned that, for successful PPP project implementa-
tion, governments must ensure that economic conditions are fa-
vorable. The fourth CSF in this group is appropriate risk
allocation and risk sharing. A core principle in PPP arrangement
is the allocation of risk to the party best able to manage and
control it �Efficiency Unit 2003�. Logically, the government
would prefer to transfer risks associated with asset procurement
and service delivery to the private sector participants, who are
generally more efficient and experienced in managing them. But
the government should be reasonable to take up risks that are out
of the control of private sector participants. In all cases, the gov-
ernment should ensure there are measures in place to manage the
risk exposure rather than leaving it open to the private sector.
Likewise before committing to the projects, the private sector
participants should fully understand the risks involved and should
be prudent in pricing and managing the risks appropriately �Grant
1996; Qiao et al. 2001; Zhang 2005�.

The fifth CSF in this group is available financial market. Many
researchers �Akintoye et al. 2001; Corbett and Smith 2006; Jef-
feries et al. 2002; Li et al. 2005; Zhang 2005� have found that
project financing is a key factor for private sector investment in
public infrastructure projects. The availability of an efficient and
mature financial market with the benefits of low financing costs
and a diversified range of financial products would be an incen-
tive for private sector taking up PPP projects.

Fig. 5. Scree plot of the 18 CSFs for PPP
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Similar to the findings in this study, Li et al. �2005� found that

multibenefit objectives are associated to a low factor loading. In
this study, the factor loading for this CSF is found to be 0.635,
and in Li’s study it is 0.605.

Shared Responsibility between Public and Private Sectors
(Factor 2)
This underlying group consists of four CSFs including: �1� shared
authority between public and private sectors; �2� commitment and
responsibility of public and private sectors; �3� project technical
feasibility; and �4� thorough and realistic assessment of the cost
and benefits. The CSFs under this underlying group mainly focus
on the sharing of responsibilities between the main parties in a
PPP arrangement. In addition, this group also covers those CSFs
related to the project technicality and assessment of benefits.

The highest factor loading in this group is 0.834, achieved by
the CSF shared authority between public and private sectors. It is
important that the responsibilities of each party are appropriately
defined and shared. In order for PPPs to work there must be a
partnership in place.

The second CSF in this group is commitment and responsibil-
ity of public and private sectors. As explained by Li et al. �2005�,
the attitude of the actors �or stakeholders� in a PPP project has an
influence on the quality of outputs. Thus “soft” individual factors
such as stakeholder relationships and stakeholder management
must also be considered.

The third CSF in this group is project technical feasibility. Li
et al. �2005� described that traditionally, technical issues are
among the most important considerations in a project feasibility
study. When considering PPP procurement options, it is important
to review the associated technical problems. In particular, the pri-
vate contractor needs to ensure that any engineering uncertainties
are resolved.

The last CSF in this group is thorough and realistic assessment
of the cost and benefits. For this CSF, Li et al. �2005� also ex-
plained that before a project is subjected to the procurement pro-
cess, the public client should ensure that all the potential options
that are beneficial to the government and end-users are considered
as part of the complete project feasibility study.

Transparent and Efficient Procurement Process (Factor 3)
There are three CSFs under this underlying group. These CSFs
are related to the procurement process of PPP projects and they
included: �1� competitive procurement process �enough potential
bidders in the process�; �2� transparency procurement process
�process is made open and public�; and �3� well-organized and
committed public agency. The top two CSFs in this group gained
a factor loading of 0.897 and 0.812, respectively. A transparent
and efficient procurement process is essential in lowering the
transaction costs and shortening the time in negotiation and com-
pleting the deal. Clear project brief and client requirements
should help to achieve these in the bidding process. In most cases,
competitive bidding solely on price may not help to secure a
strong private consortium and obtain value for money for the
public. The government should take a long-term view in seeking
the right partner �Corbett and Smith 2006; Gentry and Fernandez
1997; Jefferies et al. 2002; Jefferies 2006; Li et al. 2005; Qiao et
al. 2001; Zhang 2005�.

The last CSF in this group is well-organized and committed
public agency. Li et al. �2005� described that effective procure-
ment cannot be separated from the actors �stakeholders�. This

supports the institutional structure for a PPP project in that policy
makers, government departments, and their agency are fundamen-
tal for successful PPP implementation.

Stable Political and Social Environments (Factor 4)

Similar to Factor 2, this underlying group also consists of four
CSFs including �1� political support; �2� social support; �3� strong
and good private consortium; and �4� good governance. The CSFs
in this group are related to the support given to PPP projects and
also the ability of the public and private sectors hence is related to
the overall environment situation. The factor loadings for the
CSFs political support and social support are 0.861 and 0.834,
respectively. Successful PPP implementation requires a stable po-
litical and social environment, which in turn relies on the stability
and capability of the host government �Wong 2007�. Political and
social issues that go beyond private sector’s domain should be
handled by the government. In the event that the private sector
participants are affected, they should be adequately compensated.
Unstable political and social environments have resulted in some
failed rail projects �e.g., frequent change in government premiers
in Bangkok leading to the cancellation of many new public infra-
structure projects originally procured under the PPP approach�.

The third CSF in this group is strong and good private consor-
tium. The government in contracting out the PPP projects should
ensure that the parties in the private sector consortium are suffi-
ciently competent and financially capable of taking up the
projects. This suggests that private companies should explore
other participants’ strengths and weaknesses and, where appropri-
ate, join together to form a consortia capable of synergizing and
exploiting their individual strengths. Good relationship among
partners is also critical because they all bear relevant risks and
benefits from the cooperation �Abdul-Rashid et al. 2006; Birnie
1999; Corbett and Smith 2006; Jefferies et al. 2002; Kanter 1999;
Tam et al. 1994; Tiong 1996; Zhang 2005�.

The last CSF in this group is good governance. A committed
and knowledgeable public client will be able to coordinate with
the private parties much more effectively. The public client will
also act as a monitoring authority to ensure that the private con-
sortium acts according to the agreement.

Judicious Government Control (Factor 5)

The fifth underlying group only contains one CSF: �1� govern-
ment involvement by providing guarantee. This CSF was grouped
under judicious government control. The factor loading for this
CSF is relatively high at 0.805. Under PPP contracts the govern-
ment should be concerned that the assets are procured and ser-
vices are delivered on-time with good quality and meet the
preagreed service benchmarks or requirements throughout the life
of the contract. However, the government should be less con-
cerned with “how” these are achieved and should not impose
undue restrictions and constraints on private sector participants.
The government should focus on industry and service regulation;
should be flexible in adopting innovations and new technology;
and should provide strong support and make incentive payments
to the private sector where appropriate. On the other hand, the
government should retain controls in case of default and be pre-
pared to step in and reprovide the service if necessary �Abdul-
Rashid et al. 2006; Corbett and Smith 2006; El-Gohary et al.
2006; Jamali 2004; Kanter 1999; Li et al. 2005; Tam et al. 1994;
Tiong 1996; Zhang 2005�.
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Relationship of the Underlying Grouped CSFs of PPP

A relationship and order between the identified underlying
grouped factors was observed. Fig. 6 illustrates that the groups of
CSFs should be considered in a certain order. This order is unre-
lated to the relative importance of the individual factors consid-
ered, but more to do with the corresponding phase of the project
life cycle for these individual factors to be considered. The first
underlying grouped factor that should be considered is Factor 3
transparent and efficient procurement process. The individual fac-
tors within this group are all related to the procurement process,
so should be considered early on in a project. These individual
factors should even be considered before the procurement process
to ensure that they can be taken into action well in advance. The
next underlying grouped factor that should be considered is Fac-
tor 2 shared responsibility between public and private sectors. The
individual factors within this group are all related to the negotia-
tion stage between the public and private parties. These individual
factors would therefore need to be considered before and during
the first consultation between these parties to ensure that they are
taken into consideration. The third underlying grouped factor to
be considered is Factor 5 judicious government control. It is an-
ticipated that during the negotiation stage the private sector may
request the government for certain guarantees to lower their risks
or the government may consider to offer certain guarantees in
order to attract the private sector. Either way this underlying
grouped factor should be considered next in line. Among the five
underlying grouped factors there are two remaining including
Factor 1 stable macroeconomic environment and Factor 4 stable
political and social environment. The individual factors within

these groups are related to the general environment hence are
important and should be considered continuously throughout the
project life.

Comparison of the Underlying CSFs of PPP between
China and the United Kingdom

Table 6 shows a comparison of the underlying grouped factors
from this study and the study of Li et al. �2005�. The results
showed that although the order of the groupings is quite different,
they showed a few similarities.

The first underlying grouped factor derived for China was
stable macroeconomic environment. Similarly, Factor 4 favorable
economic conditions for the United Kingdom, shared a similar
emphasis on ideal economic conditions. For China, this group
contained six individual factors, but for the United Kingdom,
there were only two. Both of which were contained in the Chinese
group �stable macroeconomic conditions and sound economic
policy�.

Factor 3 transparent and efficient procurement process for
China, and Factor 1 effective procurement for the United King-
dom share a similar meaning. Both emphasize a smoother pro-
curement process. For China, only three individual factors were
contained in this group, whereas for the United Kingdom this
group contained seven individual factors. Regardless of this ob-
servation, the three individual factors in the China group were
also contained in the U.K. group. These individual factors in-
cluded: competitive procurement process �enough potential bid-
ders in the process�; transparency procurement process �process is
made open and public�; and well-organized and committed public
agency.

Factor 5 judicious government control for China and Factor 3
government guarantee for the United Kingdom both involve indi-
vidual factors that relate to government issues. The first contained
only one individual factor and the latter only two. The individual
factor government involvement by providing a guarantee was
found in both these underlying grouped factors.

The other underlying grouped factors did not appear to share
similar meanings. Despite so, Factor 2 shared responsibility be-
tween public and private sectors for China and project implement-
ability for the United Kingdom contained two similar individual
factors including commitment and responsibility of public and
private sectors and project technical feasibility. Although the
groups represented different meanings, these individual factors
were believed to be applicable for both groups.

The four individual factors within Factor 4 stable political and
social environment for China are covered in Factors 1 and 2 for
the United Kingdom. An exception was the individual factor po-
litical support which was not included in any of the underlying
grouped factors after the FA for the U.K. survey.

Lastly, the Factor 5 for the United Kingdom contained only
one individual factor available financial market. This individual
factor was contained within Factor 1 for China.

Therefore, the FA comparison for the two countries has shown
that among the five underlying grouped factors for each, there
were three groups which shared a similar theme and meaning.
Referring to the names of the underlying grouped factors used for
China, these three groups included: stable macroeconomic envi-
ronment; transparent and efficient procurement process; and judi-
cious government control. This finding indicated that these three
underlying grouped factors could be applicable to all PPP projects
irrespective of geographical locations.
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Fig. 6. Diagram showing the relationship between the five factor
groupings in China
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Conclusions

This paper has presented the findings from a questionnaire survey
conducted in China �including Hong Kong� looking at the 18
previously identified CSFs for PPP. The FA technique was used to
identify the underlying cluster of CSFs. The findings showed that
five underlying grouped factors accounting for 68% of the vari-
ance in responses were derived from the 18 CSFs. All loadings
for the CSFs were greater than 0.5 indicating a high absolute
value for each. The factor loading also showed that the underlying
grouped factor is positively correlated to the criticality of indi-
vidual factors of PPP and vice versa.

Since PPP is at a germinating stage of development in China,
a study of the CSFs should enable a better understanding of the
important individual factors affecting the success or otherwise of
PPP projects. It should pave the way for enhanced decision-
making in the choice of suitable projects �for which the CSFs can
be ensured or controlled in some way� and in the effective man-
agement of those already embarked upon. Corresponding effec-
tive strategies based on those CSFs identified can also be
generated for successfully delivering future PPP projects for ac-
celerated excellence. It is believed that this paper has helped to
depict the perspectives of mainland PPP experts in their evalua-
tion of CSFs for PPP projects in China.

Nevertheless, readers must take into consideration that there
will be continuous evolution of the PPP project procurement pro-
cess from the time of data collection and the time of paper pub-
lication. It is anticipated that the CSFs within the underlying
group stable macroeconomic environment will be affected most
due to the prevailing rapid changes to the global financial climate.
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Table 6. Underlying Grouped CSFs of PPP Derived from This Study between China and the United Kingdom �Li 2003�

Underlying
grouped factor China U.K.a

1 Stable macroeconomic environment Effective procurement

�1� Sound economic policy �1� Transparency in the procurement process

�2� Favorable legal framework �2� Competitive procurement process

�3� Stable macroeconomic condition �3� Good governance

�4� Appropriate risk allocation and risk sharing �4� Well-organized and committed public agency

�5� Available financial market �5� Social support

�6� Multibenefit objectives �6� Shared authority between public and private sectors

�7� Thorough and realistic assessment of the costs and benefits

2 Shared responsibility between public and private sectors Project implementability

�1� Shared authority between public and private sectors �1� Favorable legal framework

�2� Commitment and responsibility of public and private sectors �2� Project technical feasibility

�3� Project technical feasibility �3� Appropriate risk allocation and risk sharing

�4� Thorough and realistic assessment of the cost and benefits �4� Commitment and responsibility of public and private sectors

�5� Strong private consortium

3 Transparent and efficient procurement process Government guarantee

�1� Competitive procurement process �enough potential bidders in
the process�

�1� Government involvement by providing a guarantee

�2� Transparency procurement process �process is made open and
public�

�2� Multibenefit objectives

�3� Well-organized and committed public agency

4 Stable political and social environment Favorable economic conditions

�1� Political support �1� Stable macroeconomic conditions

�2� Social support �2� Sound economic policy

�3� Strong and good private consortium

�4� Good governance

5 Judicious government control Available financial market

�1� Government involvement by providing guarantee �1� Suitable and adequate financial market
aLi et al. �2005�.
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