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ABSTRACT. Public-Private Partnership (PPP) projects success is the ultimate goal of practitioners
and government organizations. In this regard, the last decade has seen considerable research into the
critical success factors (CSFs) for PPP projects. However, a very important subject which has received
very little attention in the normative literature is the success criteria for PPP projects. This paper
examines the general perception of purposively sampled international PPP experts on a set of 15 PPP
projects success criteria derived from literature. The survey results show that all the success criteria
are critical; however seven are very critical. These include: effective risk management; meeting output
specifications; reliable and quality service operations; adherence to time; satisfying the need for public
facility/service; long-term relationship and partnership; and profitability. The findings of this study
are impactful because they inform practitioners on the key measures to consider when evaluating the
success of PPP projects. More research should be conducted to further develop a composite success
index that could be used to objectively assess the success levels of different PPP projects. In addition,
the perceptions of different stakeholders on PPP projects success criteria and the causal relationship
between CSFs and success criteria for PPP projects should be investigated.

KEYWORDS: Public-Private Partnership; Critical success factors; Success criteria; Project success;

Project management

1. INTRODUCTION

In recent times, the public-private partnership
(PPP) concept has gained considerable attention
among governments in both developed and devel-
oping countries (Cheung et al. 2012). With PPP
schemes, governments are now able to tap into the
private sector’s expertise and skills in developing
sustainable and modernized public infrastructure
(Menard, Peeroo 2011; Chan et al. 2009). Private
investors also tend to benefit hugely in PPP ar-
rangements through government’s financial sup-
port and guarantees (Osei-Kyei et al. 2014). Unfor-
tunately, despite the enthusiasm from the public
and private sectors, there has been a slow progress
in the implementation of the PPP policy as well
as an increased number of failed or distressed
projects particularly in countries in the develop-
ing regions (World Bank 2015; Osei-Kyei, Chan
2016; Zhang 2005; Chan et al. 2010; Liu, Wilkin-
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son 2011). Hence, the last decade has seen signifi-
cant amount of research into the critical factors
that contribute to the successful implementation of
PPPs both in developing and developed countries
(Ke et al. 2009; Osei-Kyei, Chan 2015). Elements
including strong private consortium (Nisar 2013;
Dulaimi et al. 2010), appropriate risk allocation
and sharing (Jefferies et al. 2002; Babatunde et al.
2012), political support (Gannon, Smith 2011; Li
et al. 2005a), public/community support (Kumaras-
wamy, Morris 2002) and transparent procurement
(Jamali 2004) are the mostly identified critical suc-
cess factors (CSFs) for PPP projects.

Although the normative literature on the CSFs
for PPPs provides in-depth insights into the ef-
fective ways of delivering projects, yet a relevant
question still remains unanswered; that is: “what
are the critical criteria for determining PPP pro-
jects success?” Essentially, addressing this ques-
tion is vital because without a thorough and in-
depth knowledge on the critical success criteria
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for PPP projects, it would be very challenging for
practitioners to appropriately establish whether
an implemented project has been successful or
not (Chan et al. 2002; Al-Tmeemy et al. 2011).
Though there exist an extensive body of litera-
ture on project success criteria, these grey and
contemporary literature mainly focus on the tra-
ditionally procured construction projects (see Lim,
Mohamed 1999; Baccarini 1999; Bryde, Robinson
2005; Frodell et al. 2008; Al-Tmeemy et al. 2011;
Ahadzie et al. 2008; Elattar 2009). However, con-
sidering the uniqueness of PPP projects, it is likely
their success criteria will differ from the tradition-
ally procured projects (Akintoye et al. 2003; Ski-
etrys et al. 2008). Therefore, a thorough discussion
and empirical work on the critical success criteria
for PPP projects is required in order to comple-
ment and further expand both practitioners and
researchers understanding of the ways of deliver-
ing successful PPP projects.

Against this backdrop, this paper explores the
critical success criteria for PPP projects based on
an empirical questionnaire survey geared towards
targeted international PPP experts. Adopting an
international survey for this study was deemed ap-
propriate because it offers a cross-cultural perspec-
tive that is useful to practitioners in both devel-
oped and developing countries. It is hoped that the
results of this study would enhance the practice
and implementation of PPPs in both developed and
developing countries. Further, considering that
this study seeks to only highlight the critical suc-
cess criteria for PPP projects, the results are use-
ful for the formulation of relevant hypothesis for a
much deeper investigation in the future.

2. LITERATURE REVIEW

2.1. Success criteria for construction
projects

Project success has been defined in diverse ways
by researchers and each definition varies depend-
ing on the type and size of project (Parfitt, Savido
1993; Chan, A. P. C., Chan, A. P. 2004). Generally,
project success is described as the achievement of
some externally perceived criteria (Ashley et al.
1987; Rosenau 1984). Whereas criteria denote a
principle or standard by which something is judge
(Lim, Mohamed 1999). Essentially, the criteria for
assessing construction projects success have been
debated for the past decades and there exist no
acceptable checklist (Brown, Adams 2000; Ahadzie
et al. 2008). Nevertheless, project success is tra-

ditionally assessed based on three major criteria
namely: time; cost and quality (Hatush, Skitmore
1997; Cheung et al. 2000; Khosravi, Afshari 2011).
These success criteria are what Atkinson (1999)
referred to as the “iron triangle”.

Over time, researchers have criticized the ex-
clusive use of the conventional success measures
of time, cost and quality for construction pro-
jects. Some have suggested the incorporation of
other subjective success measures. For instance,
Ahadzie et al. (2008) identified environmental im-
pact and customer satisfaction as important addi-
tional success measurements aside the traditional
set of success criteria for mass housing building
projects (MHBP) in developing countries. Further-
more, Toor and Ogunlana (2010) emphasized that
safety, effectiveness, satisfaction of stakeholders,
efficient use of resources and reduced conflicts are
the success criteria which are very important in
assessing large scale construction projects suc-
cess compared to the traditional measures. Also
Westerveld (2003) strongly opined that clients’
appreciation, contracting partners’ appreciation,
stakeholders’ appreciation, users’ appreciation
and project personnel appreciation are important
success measures aside the conventional criteria
of time, cost and quality. Notwithstanding, the
traditional success criteria do not fully incorpo-
rate the proper implementation of construction
projects but mainly focus on the contribution of
profit (Cserhati, Szab6 2014). In addition, the tra-
ditional measures are geared towards the satisfac-
tion of project clients and contractors without con-
sidering other external stakeholders’ expectations
(Westerveld 2003; Al-Tmeemy et al. 2011). In this
regard, it is always essential for project managers
to establish a clear set of success criteria which
integrate both objective and subjective measures
in order to properly evaluate construction projects
success (Cox et al. 2003).

2.2. Criteria for measuring the success of
PPP projects

Although there is a large strand of literature
on success criteria, importantly majority of past
studies have focused on the traditionally pro-
cured projects. Considering the complexity and
value of PPP projects, clearly just a hand full of
success criteria of traditionally procured projects
may be applicable to PPP projects. Nonetheless,
this section attempts to review studies that have
closely discussed on PPP projects success crite-
ria.
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Dixon et al. (2005) through semi-structured in-
terviews with 11 PFI stakeholders found out that
different groups of stakeholders have different
ways of measuring PFI projects success. However,
they emphasized that feedback from users, effi-
cient and cost-effective procurement process, time,
budget and meeting specifications are some of the
key success criteria for PFI projects. Also, Zhang
(2006a) examined the public client’s best value-ob-
jectives in PPPs based on a questionnaire survey of
international PPP experts. He grouped the public
client’s best value-objectives into five major compo-
nents; these include: “exploring private finance ini-
tiatives for enhanced infrastructure development”;
“maximizing the benefits to the public sector”; “im-
proving construction engineering and management
process”; “utilizing private sector technologies and
management skills for innovation and improved
efficiencies”; and “improving the scope for private
sector participation to promote the development of
priority and other needed projects”.

Yuan et al. (2009) identified and evaluated 15
performance objectives of PPP projects based on
a comprehensive literature review and question-
naire survey of experts. They found out that ac-
ceptable quality of project, quality public service
and project executed within budget are the top
three performance objectives of PPP projects. Fur-
ther, they identified 48 performance indicators of
PPP projects and grouped them into five major
components. These include: physical characteris-
tics of projects indicators; innovation and learning
indicators; stakeholders indicators; project process
indicators; and financial and marketing indicators.

Also, Mladenovic et al. (2013) through brain-
storming with experts along with a thorough re-
view of literature presented a two-layer approach
for measuring the performance of PPP projects.
They indicated that the first layer should focus
on the fulfilment of the ultimate objectives of the
stakeholders, whilst the second layer examines
the fulfilment of the individual performance objec-
tives of each stakeholder (i.e. public, private and
users). The ultimate objectives identified include
customer and owner satisfaction for the private
sector, profitability, efficiency, value for money,
environmental impact of project, level of services
and effectiveness.

Furthermore, Liu et al. (2015a) through an ex-
tensive review of literature developed a life-cycle
conceptual model for measuring the performance
of PPP projects. The model consists of five princi-
pal components of performance measures. These
include: stakeholder satisfaction; strategies; pro-

cesses; capabilities; and stakeholder contribution.
Liyanage and Villalba-Romero (2015) also ana-
lysed toll road projects and developed a matrix of
11 key performance indicators and 32 performance
measures which were categorized from the per-
spectives of project management, stakeholder and
contract management.

The brief overview of germane literature great-
ly attests to the fact that success criteria in PPP
projects have received very little attention. In es-
sence, previous related studies mainly focused on
developing data measures that could be used to
evaluate the actual and expected performance of
PPP projects in terms of their efficiency, quality
and effectiveness. Further, past studies had not
sought to evaluate the critical criteria that define
PPP project success or better still explore the gen-
eral perception of practitioners on the key indica-
tors of a successful PPP project. This paper there-
fore seeks to bridge this knowledge gap.

2.3. The relationship between CSFs and
success criteria for PPP projects

Although CSFs and success criteria have been
used interchangeably by some management litera-
ture, these concepts are different but related. As
explained by Lim and Mohamed (1999), CSFs are
the set of circumstances and facts, which facilitate
project success. This implies that CSFs are actu-
ally the driving forces to achieve successful project
outcomes (Rockart 1982). They are not themselves
the successful outcomes. On the other hand, suc-
cess criteria are the successful outcomes of projects
and they are the parameters on which success is
measured (Chan et al. 2002).

In PPP project implementation, both concepts
(1.e. CSFs and success criteria) are important in
achieving success; they collectively operative with-
in the framework of PPP projects success. In es-
sence, there is a tight relationship between them
in achieving PPP projects success (Lim, Mohamed
1999). Technically, to determine PPP projects suc-
cess, the success criteria for PPP projects act as
the dependent variables, whereas the CSFs for
PPP projects become the independent variables.
To clearly illustrate the difference and relation-
ship, consider reduced public and political protest
as a critical success criterion for PPP projects. For
this criterion to be realised, it depends of several
critical factors, including transparency, frequent
communication and user fee adjustments. Though
the critical factors influence the projects’ success,
they do not form the basis for judgement.
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3. RESEARCH METHODOLOGY

3.1. Prior literature and pre-testing

The first critical step in this study was to identify
an exhaustive set of success criteria for PPP pro-
jects from previous studies that focused on the suc-
cess criteria for general construction projects and
PPP related projects. This effort formed part of a
broader research project which aims to develop a
best practice framework for PPP implementation
in Ghana drawing on international experiences
(Osei-Kyei, Chan 2017). From the comprehen-
sive review, a set of 15 PPP projects success cri-
teria was derived. The set of 15 success criteria
was then sent to three international PPP experts
from both the academic and industrial sectors for
pre-testing. The purpose of the pre-testing was to
ascertain the adequacy and clarity of the criteria.

The experts confirmed the sufficiency and clarity
of the criteria with minor modifications in the de-
scriptions of some criteria. Table 1 presents the set
of 15 success criteria for PPP projects.

3.2. International expert survey

An empirical questionnaire survey was conducted
on targeted PPP experts (i.e. academic and indus-
try practitioners) worldwide. The questionnaire re-
quired experts to rate on a seven point Likert scale
the importance of each success criterion for PPP
projects. Targeted experts were selected based on
two predefined criteria viz; the respondent should
have adequate hands—on experience and/or have
conducted research in PPP project delivery. Sec-
ondly the respondent should have in-depth knowl-
edge on PPP projects success (Osei-Kyei, Chan
2017). Given these criteria it was expected that the

Table 1. Set of success criteria for PPP projects from pertinent literature

PPP projects success criteria Definitions

Sources

Reduced litigations and
disputes

Reduced public and
political protests
corruption etc.

Effective risk management

Contract litigations and disputes are minimized
throughout the project lifecycle

The reduction of agitations and protests which often
arise due to increases in tariffs, lack of transparency,

Risks are properly identified. The risk sharing and
transfer mechanism are agreed and effectively

Zhang (2006b), Chan, A. P. C.
and Chan, A. P. (2004)

Zhang (2006a)

Li et al. (2005b), Liu et al.
(2015)

implemented by the public and private parties

Effective technology
transfer and innovation

practitioners
Environmental Project does not affect the health and safety of
performance occupants or the environment

Long term relationship and Cordial relationship and well established
coordination are instituted among stakeholders

partnership

Meeting output
specifications

Adherence to budget

requirements and delivery

Adherence to time
commissioning

Satisfying the need for
public facility/service

Profitability

for a public facility/service

during project operation

Local economic
development

Reduced project life cycle
cost

Reduced public

administrative cost

project’s value for money

Technical knowledge and innovation are effectively
shared among stakeholders particularly with local

Project meets the expected output standards/

Project is constructed according to the estimated cost
and it is without any operational cost overruns

Project is constructed on/before time schedule for

An implemented PPP project satisfies fully the need
A continuous income/profit is received by parties
Project contributes to the economic development of
the community within which the project is developed

Lower life cycle cost is realised, which enhances the

Lower cost is incurred by the public sector in the
administration of the project because major project

Mladenovic et al. (2013)

Zhang (2006a, 2006b), Chan
et al. (2002)

Yuan et al. (2012), Jacobson
and Choi (2008)

Liyanage and Villalba-Romero
(2015), Lam and Javed (2015)

Liyanage and Villalba-Romero
(2015), Cheung et al. (2000),
Al-Tmeemy et al. (2011)

Khosravi and Afshari (2011),
Al-Tmeemy et al. (2011)
Yuan et al. (2009)
Mladenovic et al. (2013)
Zhang (2006b)

Yuan et al. (2009)

Li et al. (2005b), Yuan et al.
(2009), Zhang (2006a)

risks are allocated to the private sector

Reliable and quality
service operations

Continuous and uninterrupted project services are
provided and according to the satisfaction of users

Ng et al. (2012), Meng et al.
(2011), Dixon et al. (2005)
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appropriate experts would be engaged to provide
rich information on the success criteria for PPP
projects. Essentially, expert sampling (i.e. purpo-
sive sampling approach) has been widely used in
PPP research studies (e.g. see Zhang 2005; Zou
et al. 2014; Osei-Kyei et al. 2014; Ameyaw, Chan
2015). This is because many countries’ PPP mar-
kets are still developing particularly those in the
developing regions (World Bank 2015). Therefore,
purposive sampling is always the most suitable
technique to adopt in PPP research studies (Baba-
tunde et al. 2012). Most importantly, the complex-
ity of the qualitative decision factors often requires
experts with adequate experience in practice and/
or research in PPP project management.

In total, 310 experts from both academia and
industry were sourced and identified from dedi-
cated public and private organizations (including
Partnerships U.K, Partnerships Victoria, Cana-
dian Council for PPP (CCPPP)), international fi-
nancial institutions (including Asia Development
Bank, Public-Private Infrastructure Advisory Fa-
cility) and publications on PPPs in peer reviewed
academic journals, conferences and books (Osei-
Kyei, Chan 2017). The small target frame (310)
is attributed to the pre-defined criteria employed,
which required highly experienced and knowledge-
able experts to deal with the complex qualitative
decision factors. Notwithstanding, the number
of experts identified (310) is large compared to
the target frame of a similar study conducted by
Zhang (2005) (200). Questionnaires were then sent
by emails to targeted experts with options of an-
swering the questionnaire on the “Survey Monkey”
online questionnaire platform or completing and
returning the attached questionnaire. This flex-
ibility was intended to increase the response rate
of the survey.

A four-week period was given to the experts
and after sending a series of reminders within the
period, 45 responses were received. However, three
responses were found to be incomplete and were
discarded, leaving 42 valid responses for further
analysis (Osei-Kyei, Chan 2017). Although a low
response rate of approximately 14% is recorded,
the sample size of 42 is considered reasonable when
compared with similar studies (Zhang 2005, 2006b
(46 responses); Osei-Kyei, Chan 2017). Nonethe-
less, small samples are not uncommon in an inter-
national e-mail/web-survey based research in PPP
studies (e.g. see Ameyaw, Chan 2015 (35 responses
out of 326); Salman et al. 2007 (15 out of 188 for
first survey and 12 out of 128 for second survey);
Sachs et al. 2007 (29 responses); Osei-Kyei, Chan

2017). In addition, the number of industrial and/or
research years of experience in PPPs (Table 2) and
diverse cultural backgrounds (Table 3) of experts
contribute to the reliability and genuineness of the
survey responses. A detailed background of experts
is shown in Tables 2 and 3 (Osei-Kyei, Chan 2017).

As shown in Tables 2 and 3, a balanced view
1s realized in this study with 43% and 57% of ex-
perts coming from the academic and industrial sec-
tors (i.e. public and private sectors) respectively.

Table 2. Experts’ profile (Osei-Kyei, Chan 2017)

No. of Percentage
respondents (%)

Demographic variables

Type of sector

Academia 18 43
Industrial sector (public 24 57
and private)

Total 42 100
Number of PPP projects involved

Less than 3 projects 25 59
3 4 10
More than 3 projects 13 31

Total 42 100

Years of industrial and/or research experience in
PPPs

5 years and below 6 14
6—-10 years 11 26
11-15 years 13 31
16 years and above 12 29
Total 42 100

Table 3. Countries of experts (Osei-Kyei, Chan 2017)

Countries

South Africa
Kenya

Region No. of experts

Africa

Nigeria
Bangladesh
China

Australia

Asia

= DN =

[
w

Indonesia
Hong Kong
Portugal
UK
Switzerland
Netherlands

France

Europe

Spain
Greece
USA

Canada

North America

=W N = DN W = O N =

Brazil
Total

South America

'S
[\
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Moreover, experts from 18 different countries
representing five regions globally (Africa, Asia,
South America, North America and Europe) par-
ticipated in this study. However, more of the re-
sponses came from Australia and the U.K. This
1s not surprising considering that these countries
have witnessed a large number of successful PPP
projects; therefore more experts from these coun-
tries satisfied the selection criteria. This further
reaffirms the rich information and reliability of
results from this research.

3.3. Analytical techniques

The Statistical Package for Social Sciences 21.0
was used to perform statistical tests including
reliability analysis using the Cronbach’s alpha,
Kendall’s coefficient of concordance (W) and mean
significance analysis.

3.3.1. Reliability analysis (Cronbach’s alpha)

The validity and reliability of the survey data was
statistically determined using the Cronbach’s al-
pha. The values for Cronbach’s alpha model ranges
between 0 to 1, where an alpha value greater that
0.70 is considered acceptable, signifying good in-
ternal consistency and reliability of the data set
(George, Mallery 2003; Nunnally 1978).

3.3.2. Kendall’s concordance analysis

The Kendall’s concordance analysis was conduct-
ed to measure the degree of consensus among ex-
perts on the rankings of the success criteria for
PPP projects (Cheung, Chan 2011). The Kendall’s
coefficient of concordance (W) value ranges be-
tween 0 and +1, where a value close to 1 implies
a strong agreement among respondents and vice
versa (Sheskin 2011). Additionally a predefined
significance level of 0.05 was set for (W) with a
null hypothesis that “there is no significant agree-
ment among experts on the rankings”. In this
regard, Kendall’s coefficient of concordance (W)
value with a significance test below 0.05 renders
the null hypothesis to be rejected. However as
suggested by Siegel and Castellan (1988), Kend-
all’s W test is only appropriate when the number
of attributes (V) is less than 7. If N is greater
than 7 then chi-square (x?) test value is used as
near approximation. This suggests that if the chi-
square (x?) calculated value is greater than the
tabulated value (critical value of x?), the null hy-
pothesis should be rejected.

3.3.4. Mean significance analysis

The mean significance analysis was performed
to ascertain the relative importance/criticality of
each criterion for determining the success of PPP
projects (Zhang 2006b). It is assumed that the
responses follow a normal distribution pattern
which requires 95% of the data set to lie within
two standard deviations (2c) of the mean (u), that
is within (u-20, p+20) (Zhang 2006b). In this re-
gard, responses that lie outside (u-20, u+20) are
considered outliers and are removed. After the
removal of outliers, the mean significance index
(u,) for each criterion is recalculated and forms the
basis for the ranking of factors.

4. RESULTS AND DISCUSSIONS

4.1. Reliability and validity of survey results

The Cronbach’s alpha value for the set of 15 suc-
cess criteria for PPP projects is 0.781, which is
within the acceptable range (George, Mallery
2003). This indicates the excellent uniformity of
responses and reliability of the research instru-
ment (Norusis 2008).

4.2. Agreement and consistency
of responses

The Kendall’s coefficient of concordance (W) value
was computed at a significance level of 0.05 with
a null hypothesis that “there is no agreement or
consensus among experts on the rankings of the
success criteria for PPP projects”. The computed
W is 0.258 with a significance test value of 0.00.

As previously indicated the chi-square (y?)
value is used as a near approximation when the
number of elements (V) are more than 7 (Siegel,
Castellan 1988). Given the degree of freedom for
the computed chi-square (y?) value to be 14, the
tabulated critical value of chi-square is 23.685,
(95% confidence interval) which is lower than
the computed chi-square value of 151.520. This
required the null hypothesis to be rejected sug-
gesting that there is significant agreement among
experts on the rankings of the 15 success criteria
for PPP projects. This also signifies the validity of
the survey data for further analysis (Chan et al.
2010).

4.3. Ranking of PPP projects success
criteria by experts

The mean index for each criterion is presented in
Tables 4 and 5. Table 4 shows the mean index (u,)
and standard deviation (o) of each criterion prior
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Table 4. Mean indices of PPP projects success criteria prior to removal of outliers

PPP projects success criteria

Number of responses

Mean significance Standard

1 9 3 4 5 g g index() deviation (c)
Effective risk management o 0 O 0 7 17 18 6.26 0.73
Meeting output specifications 0O 0 0 2 10 20 10 5.90 0.82
Reliable and quality service operations o 0 O 1 11 26 4 5.79 0.65
Adherence to time 0O 0 0O 3 15 17 7 5.67 0.85
Satisfying the need for public facility/service 0O 0 0O 5 12 19 6 5.62 0.88
Profitability 0O O O 6 10 22 4 557 0.86
Long-term relationship and partnership 0O 0O 0O 1 20 18 3 5.55 0.67
Adherence to budget 0O 0 0O 5 19 15 3 5.38 0.79
Reduced litigations and disputes 0O 0 0O 6 20 15 1 5.26 0.73
Reduced public administrative cost 0O O O 6 24 10 2 5.19 0.74
Environmental performance o o 1 9 19 12 1 5.07 0.84
Effective technology transfer and innovation 0O 0 3 10 14 14 1 5.00 0.99
Local economic development 0o 0 3 21 7 3 498 0.98
Reduced project life cycle cost 0O 1 3 9 16 13 0 4.88 1.02
Reduced public and political protests 0O 0 1 17 20 2 2 4.69 0.81

to the removal of outliers. Table 5 presents the
mean index (u,) after the removal of outliers and
forms the basis for the rankings.

However, in labelling the importance of each
criterion, an interval scale description is adopted,
where a criterion with mean index (u,) < 1.4, 1.5
SHy<2.4,255u,<34,35<p,<44,45<py<
5.4, 5.5 < uy, < 6.4 and p, > 6.5 is considered as
“extremely low critical®, “very low critical”, “low
critical”, “moderate”, “critical”, “very critical”, and
“extremely critical” respectively. As shown in Ta-
ble 5, all the 15 success criteria for PPP projects
are critical with indices ranging between 4.73 and
6.26. Nonetheless, seven success criteria emerge as
very critical in determining PPP project success;
these include: effective risk management, meeting
output specifications, reliable and quality service
operations, adherence to time, satisfying the need
for public facility/service, long-term relationship
and partnership, and profitability.

Effective risk management ranks first among
the very critical PPP projects success criteria. It
has an index of 6.26 prior to the removal of outli-
ers, however because all responses for this crite-
rion are within the two standard deviations (4.79
and 7.73), outliers are not identified. Interesting-
ly, majority of past studies on success criteria did
not identify effective risk management as an es-
sential projects success criterion (Lim, Mohamed
1999; Bryde, Brown 2005; Ahadzie et al. 2008; Al-
Tmeemy et al. 2011). This is quite understandable
considering the fact that previous studies focused
more on the traditionally procured projects, where
risk sharing and allocation is not important as ap-

plied in PPP projects. Essentially, risk manage-
ment is a key component of PPP project manage-
ment (Ke et al. 2010). It encompasses the identi-
fication, assessment, allocation and treatments of
risks (Chan et al. 2011). For effective risk manage-
ment to be realised, risks (i.e. both country and
project risk factors) have to be properly identified
using different identification mechanisms includ-
ing brainstorming, cause and effect diagram and
project analogy (Ozdoganm, Birnogul 2000; Med-
da 2007). Moreover, the risk sharing and trans-
fer mechanism have to be agreed among parties
and effectively implemented. Unlike, the objective
success measures of time, cost and quality (Chan,
A. P. C., Chan, A. P. 2004); effective risk manage-
ment is rather subjective and may not be easily
measured. As pointed out by Cox et al. (2003); the
subjective measures of success should not be un-
dermined by project managers when evaluating
projects success. Therefore, effective risk manage-
ment could be assessed using a Likert scale, where
each project participant evaluates the effectiveness
level of risk management of the given PPP project.

The second ranked PPP project success criteri-
on is ‘meeting output specifications’. This criterion
has a mean index of 5.9 prior to the removal of out-
liers. Two responses (see Table 4) are considered
as outliers because they fall outside the range of
4.26 and 7.55. The recalculated mean index is 6.00,
which is labelled as very critical in determining
PPP projects success. Previous studies including
Dixon et al. (2005) also identified meeting speci-
fications as a key success criterion for PFI/PPP
projects. In addition, past studies that focused on
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Table 5. Mean indices and rankings of success criteria for PPP projects

PPP projects success criteria Standard p;—26  p;+2c  Sig. Index Rank  Criticality

deviation (uy)

()
Effective risk management 0.73 4.79 7.73 6.26 1 Very Critical
Meeting output specifications 0.82 4.26 7.55 6.00 2 Very Critical
Reliable and quality service operations 0.65 4.50 7.08 5.83 3 Very Critical
Adherence to time 0.85 3.97 7.36 5.67 4 Very Critical
Satisfying the need for public facility/service 0.88 3.85 7.38 5.62 5 Very Critical
Long-term relationship and partnership 0.67 4.21 6.89 5.57 6 Very Critical
Profitability 0.86 3.85 7.29 5.57 7 Very Critical
Adherence to budget 0.79 3.79 6.97 5.38 8 Critical
Reduced litigations and disputes 0.73 3.79 6.73 5.26 9 Critical
Reduced public administrative cost 0.74 3.71 6.67 5.19 10 Critical
Effective technology transfer and innovation 0.99 3.02 6.98 5.15 11 Critical
Local economic development 0.98 3.03 6.93 5.13 12 Critical
Environmental performance 0.84 3.40 6.75 5.12 13 Critical
Reduced project life cycle cost 1.02 2.85 6.91 4.95 14 Critical
Reduced public and political protests 0.81 3.07 6.31 4.73 15 Critical

the traditionally procured projects also mentioned
adherence to specifications as a success measure
(Al-Tmeemy et al. 2011; Chan et al. 2002). Actu-
ally, meeting specifications/technical requirements
is mostly grouped under the category of “quality”
(Chan, A. P. C., Chan, A. P. 2004) and some stud-
ies have even used quality and meeting technical
specifications interchangeably (Baccarini 1999;
Lai, Lam 2010). In measuring PPP projects suc-
cess, meeting output specifications denotes com-
pliance with the expected output standards/re-
quirements of the facility/service. Basically, out-
put specifications are preferred compared to input
specifications in PPP contracts (Lam, Javed 2015).
This is because output specification allows the pri-
vate consortium to adopt innovative and creative
approaches in delivering the project (Cheung et al.
2009). In this regard, private investors are expect-
ed to construct and operate PPP projects according
to the output requirements provided by the procur-
ing authority. A clear and concise output require-
ment is a key critical factor, which contributes in
achieving this success criterion (Lam, Javed 2015).
It is therefore essential that procuring authorities
would provide very clear and sufficient information
to the private partner on the output requirements
of PPP projects.

Reliable and quality service operations ranks
third among the very critical success criteria for
PPP projects. It scores a mean index of 5.79 be-
fore the removal of outliers. One response falls
outside the two standard deviations; 4.50 and

7.08 and is removed. The recalculated mean in-
dex is 5.83. Importantly, the normative literature
groups this success criterion under the category of
user/customer satisfaction (Chan, A. P. C., Chan,
A. P. 2004; Al-Tmeemy et al. 2011). This is because
providing reliable and quality service delivery for
public facilities is mostly aimed towards the sat-
isfaction of users/customers. The general public
and users are the ones who are commonly affected
when services of public facilities are poorly deliv-
ered and unreliable (Meng et al. 2011). Therefore,
it is very important that private investors would
employ proper measures including planned main-
tenance to enable a reliable and quality service
delivery at the operational phase of PPP projects
(Ng et al. 2012). Similarly, procuring authorities
should consistently monitor the service delivery
offered by the private sector. Obviously, this suc-
cess measure is very subjective compared to the
traditional success measures, hence a Likert scale
point could be used by stakeholders for evaluation
(Chan, A. P. C., Chan, A. P. 2004).

The fourth ranked success criterion is ‘ad-
herence to time’. It has a mean index of 5.67,
which is considered very critical in determining
PPP projects success. Generally, time is among
the three elements of the iron triangle, which is
conventionally used to assess the success of con-
struction projects (Atkinson 1999; Lim, Moham-
med 1999; Chan et al. 2002). It refers to the du-
ration for completing a project (Chan, A. P. C.,
Chan, A. P. 2004). Adherence to time is essential
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in measuring the success of PPP projects because
it has a direct repercussion on investments re-
turns. This 1s because projects completed on or
before time offer investors the opportunity to re-
coup their investments costs earlier. This is one of
the possible reasons why many PPP projects glob-
ally including the Cross Harbour Tunnel (Hong
Kong) and N4 Toll Road (South Africa) (Kumaras-
wamy, Zhang 2001; Osei-Kyei, Chan 2015) were
completed before their anticipated time schedule.
In essence, several critical factors contribute in
meeting time schedule in PPP projects. These
include: detailed project planning, streamline of
approval process, good feasibility studies, politi-
cal support, public/community support, and clear
project brief and design development (Cheung
et al. 2012; Babatunde et al. 2012). Time perfor-
mance 1is objective and can be measured using dif-
ferent approaches. Chan, A. P. C. and Chan, A. P.
(2004) pointed out three ways of measuring time;
these include: time variation, construction time
and speed of construction.

Satisfying the need for public facility/service
ranks fifth with a mean index of 5.62 and it is
very critical in measuring PPP projects success.
Outliers are not identified for this criterion, which
suggests that all responses were within the range
of 3.85 and 7.38. This criterion is one of the suc-
cess measures peculiar to PPP projects (Yuan
et al. 2009). Previous studies did not consider this
criterion as a success measure primarily because
they focused on the traditionally procured con-
struction projects. Before PPP projects are imple-
mented, procuring authorities outline the reasons
why a public facility/service is required through
feasibility studies (Ng et al. 2012). It is therefore
expected that the PPP project would fully satisfy
the need for the public facility/service. Critical fac-
tors including good feasibility studies, competitive
procurement process, transparent PPP process,
strong private consortium, open and constant
communication among stakeholders, selecting the
right project and technology innovations are some
of the ways of meeting this success criterion (Ja-
mali 2004; Cheung et al. 2012; Li et al. 2005a).
This success measure is also very subjective and it
could be measured using a Likert scale point. The
criterion could be evaluated by both internal and
external stakeholders.

The sixth ranked criterion among the seven
very critical success criteria is “long-term rela-
tionship and partnership”. It has a mean index of
5.55 before the removal of outliers. One response
(see Table 4) is outside the two standard devia-

tions (4.21 and 6.89) and is removed. The recal-
culated mean index is 5.57. Interestingly, Yeung
et al. (2007) also identified long-term relationship
and partnership as a key success measure. This is
unsurprising considering the fact that their study
focused on partnering construction projects, which
is closely related to PPP projects. However, most
of previous studies on projects success criteria
particularly those that focused on the tradition-
ally procured projects failed to stress the critical-
ity of this success criterion (Lim, Mohamed 1999;
Westerveld 2003; Chan, A. P. C., Chan, A. P. 2004;
Bryde, Robinson 2005). PPP arrangement is a re-
lationship between the public and private sectors
which can span over 25 years (Yuan et al. 2015).
Hence, the cordiality of relationship and partner-
ship among the key project parties and stake-
holders cannot be undermined when evaluating
success. Long-term relationship and partnership
denotes a cordial and well established coordina-
tion among project participants including external
stakeholders. Apparently, for a long-term relation-
ship and partnership to be achieved, there should
be transparency, competition, openness and con-
stant communication, public/community support
and political support (Abdul-Aziz, Kassim 2011,
Cheung et al. 2012). This success measure is sub-
jective; similarly to other subjective measures it
could be measured on a Likert scale point (Chan,
A. P. C.,, Chan, A. P. 2004).

The last ranked criterion among the very criti-
cal success criteria is “profitability”. This criterion
did not record any outlier because all responses are
within 3.85 and 7.29. Previous studies including
Chan, A. P. C. and Chan, A. P. (2004), Lai and Lam
(2010) and Al-Tmeemy et al. (2011) pointed out the
importance of this success measure although their
studies did not focus on PPP projects. Profitability
connotes a continuous income stream received by
project parties during the operation of PPP pro-
jects. Depending on the PPP modality adopted, the
returns on investments may be received by both
the public and private sectors or only the private
sector. Profitability could be realised, when there
is a long-term demand for the project (Ozdoganm,
Birgonul 2000). In addition proper feasibility stud-
ies, stable macroeconomic conditions and reason-
able user fees are also essential in achieving this
success criterion (Li et al. 2005a; Babatunde et al.
2012). Profitability is measurable and as suggested
by Chan, A. P. C. and Chan, A. P. (2004), a net
present value (NPV) could be used for evaluation.

Among the 15 PPP projects success criteria,
eight emerge as critical because their mean values
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are below 5.50 and above 4.50. These include: ad-
herence to budget (5.38), reduced litigations and
disputes (5.26), reduced public administrative cost
(5.19), effective technology transfer and innovation
(5.15), local economic development (5.13), environ-
mental performance (5.12), reduced project life
cycle cost (4.95) and reduced public and political
protests (4.73). Adherence to budget is an element
of the traditional success measure (Al-Tmeemy
et al. 2011). Essentially, critical factors including
good feasibility studies, technical innovation and
strong private consortium are vital in realising
this criterion.

Previous studies including Chan et al. (2002)
and Yeung et al. (2007) also identified reduced
litigations and disputes as essential success meas-
ure, though they focused on different procurement
methods. Litigations and disputes may not be
completely avoided in PPP projects but their oc-
currences and magnitudes should be minimised.
Openness and constant communication, transpar-
ent PPP process, competition, public/community
support and political support are critical factors
that contribute in achieving this criterion.

Reduced public administrative cost is one of the
success criteria specific to PPP projects. It implies
a reduction in the public sector’s administrative
cost considering the fact that more of project risks
are transferred to the private partner. Critical fac-
tors including selecting the right private partner,
appropriate risk allocation and sharing, and de-
tailed project planning contribute in achieving this
success criterion.

Effective technology transfer and innovation
refers to the appropriate transfer of technical
knowledge and initiatives among project par-
ticipants particularly local practitioners. Ahadzie
et al. (2008) also identified this success criterion in
mass housing building projects in developing coun-
tries. Effective technology transfer and innovation
would be of great interest to countries in the de-
veloping regions because most of the PPP markets
are dominated by foreign investors (Dulaimi et al.
2010). Several critical factors including innovation
and creativity, and open and frequent communica-
tion among stakeholders contribute in achieving
this criterion.

Another success measure peculiar to PPP pro-
jects is local economic development. Generally,
PPP projects are expected to contribute signifi-
cantly to the economic development and livelihood
of the community within which the project is im-
plemented. Obviously this criterion is very subjec-
tive; hence it could be measured using a Likert

scale point. Both external and internal stakehold-
ers should be involved in its evaluation.

Environmental performance is one of the sub-
jective measures of success, which has been identi-
fied by most previous studies (Ahadzie et al. 2008;
Chan, A. P. C., Chan, A. P. 2004; Lai, Lam 2010).
It implies that the health and safety of occupants
or environment are not negatively affected during
the construction and operation of PPP projects.
This criterion could be evaluated by counting the
number of complaints and accidents associated
with the construction and operation of a given
project (Chan, A. P. C., Chan, A. P. 2004). Critical
factors including thorough and in-depth environ-
mental impact assessments contribute in realising
this criterion.

Fundamentally, reduced project lifecycle cost
has a tight relationship with projects’ value for
money. It is also one of the success measures spe-
cific to PPP projects. Reduced project lifecycle cost
denotes a lower lifecycle cost of PPP projects. This
criterion could be achieved through proper feasibil-
ity studies and employment of competent transac-
tion advisors. Ideally, value for money assessments
methods could be used in evaluating this criterion.

Reduced public and political protest is the last
ranked criterion; however its mean value exceeds
4.50 and is therefore considered as critical. This
criterion implies that public agitation and politi-
cal protest are minimized in PPPs. The number
of public agitation and political protest may be
used to evaluate this criterion. Reduction in public
agitation and political protests could be achieved
through proper stakeholder consultations on toll
adjustments, ensuring transparency and competi-
tion throughout the PPP process.

6. RESEARCH LIMITATIONS AND
FUTURE WORK

The generalizability of the findings of the study
is limited considering certain factors. First, the
sample size is relatively low despite all efforts
to maximize it. Also majority of the respondents
came from the developed countries which would
not accurately represent the perception of PPP ex-
perts globally (Osei-Kyei, Chan 2017). Generally,
a larger sample size and more balanced cultural
backgrounds (i.e. developing and developed coun-
tries) would have enhanced the representation of
global experience and practice. Nonetheless, the
writers take consolation from the fact that experts
from 18 countries with adequate research and/or
industrial experience participated in the study,
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which is bigger compared to previous related stud-
ies. Hence the results are still relevant for future
reference and further investigations. Second, the
15 success criteria considered is basic and generic.
They do not focus on a particular sector of PPP
projects. This is because this study only sought to
highlight the critical criteria for PPP projects suc-
cess in general.

Future research should be conducted in a spe-
cific country/region using both face-to-face and
email surveys. This will increase the response rate
and provide a much better understanding of PPP
projects success criteria from a specific country/
region’s perspective, given that PPP practice and
experience vary among countries. Additionally, it
would facilitate a cross-country comparison of the
success criteria for PPP projects. Further, future
research should focus on developing a composite
success index for PPP projects, examine stake-
holders’ perceptions on PPP projects success crite-
ria and examine the causal relationship between
CSFs and success criteria for PPP projects using
advanced techniques including Structural Equa-
tion Modelling (SEM), Multiple Regression Analy-
sis (MRA) and Fuzzy Synthetic Evaluation (FSE).

7. CONCLUSIONS

This paper has evaluated a set of 15 success cri-
teria for PPP projects by means of questionnaire
survey on targeted international PPP experts.
Preliminary tests conducted using the Cronbach’s
alpha model demonstrated a good uniformity of
responses and reliability of the research instru-
ment. Additionally Kendall’s concordance analysis
indicated a significant agreement and consensus
among experts on the rankings of the 15 success
criteria for PPP projects. The mean index analysis
indicated that all the 15 success criteria are criti-
cal, with indices ranging between 6.26 and 4.73.
However, seven success criteria emerged as very
critical; these are (in descending order): effective
risk management, meeting output specifications,
reliable and quality service operations, adherence
to time, satisfying the need for public facility/ser-
vice, profitability and long-term relationship and
partnership. The other eight critical success cri-
teria include (in descending order): adherence to
budget, reduced litigations and disputes, reduced
public administrative cost, effective technology
transfer and innovation, local economic develop-
ment, environmental performance, reduced project
life cycle cost and reduced public and political pro-
tests. The findings revealed in this study are very

impactful with implications for both practice and
academia. First, it provides significant insights
into the critical criteria for assessing PPP projects
success. Second, it facilitates the formulation of
relevant hypothesis for a much deeper investiga-
tion in the future.
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