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Abstract. Given the complexity and wide stakeholder interests in public-private partnership (PPP) projects, different par-
ties have different expectations and definitions of PPP project success. This paper explores the perceptual differences on
the success criteria for PPP projects among PPP stakeholders. A questionnaire survey was conducted with targeted interna-
tional PPP experts from the academic, public and private sectors. The research findings show that each stakeholder group
considers effective risk management as the most critical success criterion. Moreover, the public and private sectors consider
meeting output specifications as the second most critical criteria, whereas the academic sector considers satisfying the need
for public facility/service. Further analysis using non parametric tests shows significant differences on the ranking of the
criterion, “satisfying the need for public facility/service” between the public and private sectors and between academic and
private sectors. These research outputs provide significant insights into how PPP projects’ success is evaluated by various

PPP stakeholders.

Keywords: public-private partnership, success criteria, stakeholders, project success, perspectives.

Introduction

The prime goal of parties in any construction project is
to achieve success (A. P. C. Chan & A. P. L. Chan, 2004;
Turner, Huemann, Anbari, & Bredillet, 2010). This is more
critical in public-private partnership (PPP) project imple-
mentation because a country with more successful PPP
projects signifies a strong private investment environment
of the host country. More importantly, it demonstrates
the host country public sector’s competency in engaging
successful investment partnership with private investors
or developers. Thus, achieving PPP projects success has
many positive repercussions on the reputation of a coun-
try and its public institutions.

Considering that PPP projects success is very criti-
cal to practitioners, over the last couple of decades, many
research studies have explored the appropriate meas-
ures required to achieve PPP projects success (i.e. criti-
cal success factors) (Akintoye, Hardcastle, Beck, Chinyio,
& Asenova, 2003; Li, Akintoye, Edwards, & Hardcastle,
2005a; Osei-Kyei & Chan, 2015a; Ke, Wang, Chan, & Lam,
2010). However, very few studies, if any, have examined
the criteria required to assess the success of PPP projects.
In this regard, from a thorough review of relevant litera-
ture, Osei-Kyei, Chan, Javed, and Ameyaw (2017) derived

a concise set of fifteen success criteria for PPP projects
and examined the overall perceptions of practitioners and
implementers. Though, the outputs of Osei-Kyei et al.
(2017) considerably inform practitioners and research-
ers of the success criteria that are considered very criti-
cal by all stakeholders and are useful for practice; appar-
ently, different groups of PPP stakeholders have different
expectations in PPP arrangements (Mladenovic, Vajdic,
Wundsch, & Temeljotov-Salaj, 2013; Yuan, Skibniewski,
Li, & Zheng, 2010). More essentially, success means dif-
ferent things to different people (Toor & Ogunlana, 2010;
Turner et al., 2010; Davis, 2014, 2016). Therefore, it will be
of great benefit for practitioners and implementers to gain
in-depth insights into how PPP project success is evalu-
ated by the various groups of stakeholders in PPP projects
(Davis, 2016). This would promote better cooperation and
integration of ideas when implementing successful PPP
projects. Also, project participants will have an overview
of the expectations of each project party when implement-
ing PPP projects.

Against this backdrop, the current paper explores our
understanding of different perceptions of different stake-
holders (i.e. public, private and academic sectors) on the
success criteria for PPP projects. Essentially, during the
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last couple of decades, the key groups of stakeholders in
PPPs are reported to be the public (i.e. government agen-
cies/institutions and metropolitan/district/municipal as-
semblies) and private sectors (i.e. financiers, contractors,
suppliers and consultants) (Tiong, 1996; Ismail & Azzahra,
2014; Li et al., 2005a; Osei-Kyei, Dansoh, & Ofori-Kuragu,
2014). However, this study also consiers the academia
(researchers) as a relevant group of stakeholder in PPP
project implementation (Zhang, 2004, 2005; Ameyaw &
Chan, 2015a; Chan, Yeung, Calvin, Wang, & Ke, 2011;
Xu, Chan, & Yeung, 2010; Zou, Kumaraswamy, Chung,
& Wong, 2014). This is because the research group pro-
vides meaningful suggestions and policy directions to the
key decision making parties (public and private sectors)
drawing on both their academic and industrial experi-
ences (Yuan et al.,, 2010). More importantly, researchers
offer an objective view of PPP practice and its way forward
without taking sides on either the public or private sec-
tors (Chan et al., 2011). Hence, it is equally important for
researchers’ views to be considered when deciding on the
success measures of PPP projects.

The findings of this study are impactful because they
highlight and offer new insights into the key success cri-
teria considered by the various groups of stakeholders in
PPP projects. Essentially, this will enhance the cooperation
and relationship among stakeholders when implementing
PPP projects.

1. Review of stakeholders’ perceptions on project
success criteria

Generally, there exist no standardized criteria for measuring
construction project success (A. P. C. Chan & A. P. L. Chan,
2004; Turner et al., 2010) but traditionally, project success
is assessed based on time, cost and quality (Atkinson, 1999;
Cheung, Tam, Ndekugri, & Harris, 2000; Lim & Mohamed,
1999). This is because these set of project success criteria
are objective and easy to measure (Cserhati & Szabo, 2014).
Notwithstanding, different project parties have different ex-
pectations in projects; hence different perceptions on what
constitute success (Davis, 2014, 2016).

Focusing on the traditionally procured projects, quite
a number of research studies have identified the criteria
for defining success from different stakeholders” perspec-
tives. For example, Lai and Lam (2010) studied the dif-
ferences in perceptions on nine success criteria among
project clients, main contractors and consultants. They
found that the three groups of stakeholders put different
emphasis on effectiveness, no claims or contractual dis-
putes, job satisfaction, safety and generation of innovative
ideas. In addition, the project clients consider profit and
time criteria more than the main contractors.

Bryde and Robinson (2005) also by means of a ques-
tionnaire survey on contractors and client organization
found out that project clients consider satisfying the needs
of stakeholders, whereas the contractors put more empha-
sis on minimizing project cost and duration (time). From
the project clients’ perspective, Frodell, Josephson, and

Lindahl (2008) identified keeping within budget, finishing
on time, quality, and profitability as their key success cri-
teria for projects. Ellatar (2009) also strongly opined that
success means different things to different people; hence
the project clients consider functionality, time, budget,
quality and return on investments whereas the designer
put emphasis on clients” satisfaction, quality architectural
product, met design fee and project goal and professional
staff fulfilment. For contractors, they indicated that meet-
ing schedule, profit, budget and meeting quality specifica-
tions are some key success measures that they take into
consideration.

Toor and Ogunlana (2010) found out that efficient use
of resources is considered highly by project clients and
project management consultants, whereas safety is a major
concern for design consultants and construction contrac-
tors. Further, they highlighted that construction supervi-
sion consultants put more emphasis on meeting specifica-
tions.

Lastly, Wang, and Huang (2006) from the perspective
of construction supervising engineers in China found out
that stakeholder relationship, time, cost and quality are
their critical success criteria for construction projects.

In PPP project management, few studies have dis-
cussed very closely on the success measures for PPP pro-
jects from different stakeholders’ perspectives. Yuan, Zeng,
Skibniewski, and Li (2009) by means of a questionnaire
survey examined the perception of PPP stakeholders (i.e.
public, private, academic and user) on the performance
objectives of PPP projects. They found out that acceptable
quality of public project is considered highly important
by the four groups of stakeholders. Further, the academic
and general public consider quality public service more
important than the industrial practitioners (i.e. public and
private sectors). Overall, their findings significantly attest
to the fact that different PPP stakeholders have different
expectations and objectives in PPP project arrangement.

Similarly, Mladenovic et al. (2013) introduced a two-
layer approach for assessing the performance of PPP pro-
jects. They indicated that the first layer should focus on
the achievement of each group of stakeholder’s ultimate
objectives. They pointed out that the public sector’s objec-
tives include effectiveness and value for money, whereas
the private sector’s objectives include profitability and cus-
tomer satisfaction. Further, the users” objectives include
level of services and environmental impact.

Also, findings from Dixon, Pottinger, and Jordan
(2005) reinforce claims by other researchers that different
stakeholders have different expectations; hence different
stakeholders judge project success differently. Specifically,
Dixon et al. (2005) through semi-structured interviews
found that in PPP project arrangement, the project advi-
sors put emphasis on efficient and cost-effective procure-
ment process, financiers consider reaching financial close,
private investors consider certainty of income, the pro-
curing authority consider the traditional success measures
(i.e. time, budget and specifications) and the project spon-
sor put emphasis on end-users feedback.
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The brief review of related literature demonstrates that
there is a need for a holistic evaluation of the perceptions
of various PPP stakeholders on the success measures for
PPP projects. In this regard, this paper aims to bridge this
knowledge gap and provide in-depth insights into how PPP
projects success is judged by the various key stakeholders.

2. Research method

2.1. Identification of PPP projects success criteria

As part of a broader research project that aims to develop
a best practice framework for PPP implementation in
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Ghana drawing on international experiences; Osei-Kyei
et al. (2017) derived a set of 15 PPP projects success cri-
teria from a comprehensive literature review. The set of
PPP projects success criteria have been pretested to ascer-
tain their clarity and adequacy. Table 1 shows the set of
15 PPP projects success criteria developed by Osei-Kyei
et al. (2017).

2.2. Selection of respondents

As this study required an in-depth knowledge in PPP pro-
ject implementation, a purposive sampling method with
pre-defined selection criteria was adopted (Osei-Kyei &

Table 1. PPP projects success criteria (Osei-Kyei et al., 2017)

s . Publications
Success criteria Descriptions
1[(2[3|4|5(6]78[9]10[11]12]13
Profitability A continuous income/ profit is received by X X
parties during project operation
Long-term relationship and  |Cordial relationship and well established X
partnership coordination are instituted among
stakeholders
Satisfying the need for public |An implemented PPP project satisfies fully X | X
facility/service the need for a public facility/service
Adherence to time Project is constructed on/before time X
schedule for commissioning
Adherence to budget Project is constructed according to the X XX
estimated cost and it is without any
operational cost overruns
Reduced litigations and Contract litigations and disputes are X X
disputes minimized throughout the project lifecycle
Reduced public administrative |Lower cost is incurred by the public sector X X X
cost in the administration of the project because
major project risks are allocated to the private
sector
Effective technology transfer |Technical knowledge and innovation are X
and innovation effectively shared among stakeholders
particularly with local practitioners
Local economic development |Project contributes to the economic X
development of the community within which
the project is developed
Environmental performance |Project does not affect the health and safety X XX
of occupants or the environment
Reduced project life cycle cost |Lower life cycle cost is realised, which X
enhances the project’s value for money
Reliable and quality service ~ |Continuous and uninterrupted project X X
operations services are provided and according to the
satisfaction of users
Meeting output specifications |Project meets the expected output standards/ | X XX
requirements and delivery
Effective risk management Risks are properly identified. The risk sharing X X
and transfer mechanism are agreed and
effectively implemented by the public and
private parties
Reduced public and political |The reduction of agitations and protests X
protests which often arise due to increases in tariffs,
lack of transparency, corruption etc.

1 = Lam and Javed (2015), 2 = A. P. C. Chan and A. P. L. Chan (2004), 3 = Meng, Zhao, and Shen (2011), 4 = Zhang (2006a), 5 = Cheung et al. (2000),
6 = Chan, Scott, and Lam (2002), 7 = Zhang (2006b), 8 = Dixon et al. (2005), 9 = Liyanage and Villalba-Romero (2015), 10 = Li, Akintoye, Edwards,
and Hardcastle (2005b), 11 = Mladenovic et al. (2013), 12 = Liu, Love, Davis, Smith, and Regan (2015), 13 = Yuan et al. (2009).
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Chan, 2017). The selection criteria were that the respond-
ent should have an extensive working and/or research
experience in PPP project delivery. Also, the respondent
should have an in-depth knowledge of PPP project success
(Osei-Kyei & Chan, 2017). Respondents who satisfy these
criteria were considered appropriate to offer enough in-
formation and knowledge on the success criteria for PPP
projects.

2.3. Questionnaire survey

An international questionnaire survey was adopted for
this study and it is a widely used research method in
PPP studies to gather data and measure practitioners’
opinion on a phenomenon (Osei-Kyei & Chan, 2015a;
Spector, 1994). In the questionnaire, experts were asked
to rate the importance of each success criterion on a
7-point Likert scale (Osei-Kyei et al., 2017). The scale
point adopted was considered appropriate as it increases
the reliability and provides meaningful interpretation of
results (Garland, 1991). In total, 310 PPP experts were
sourced and identified from international development
banks (including Asia Development Bank, Public-Private
Infrastructure Advisory Facility (PPIAF), International
Finance Corporation (IFC)), dedicated public and pri-
vate institutions (including Canadian Council for PPP
(CCPPP), Partnerships U.K, Partnerships Victoria) and
publications on PPPs in peer reviewed academic jour-
nals, conferences and books (Osei-Kyei et al., 2017).

Questionnaires were sent to targeted experts through
emails with an option of answering through the “Survey
Monkey” online questionnaire platform. This flexibility
aimed to increase the number of responses to be re-
ceived. A period of four weeks was given to respondents
and after sending series of reminders within the period,
45 responses were received (Osei-Kyei & Chan, 2017).
Three responses were found to be incomplete and there-
fore discarded, remaining 42 valid responses for further
analysis. Though the recorded response rate of approxi-
mately 14% is low, the sample size of 42 is considered
satisfactory for further analysis when compared with
previous related studies in PPP procurement (e.g. Zhang,
2004, 2006a (46); Osei-Kyei & Chan, 2017). However, de-
spite the methodological limitations of small number of
responses, small samples are not rare in an international
e-mail/web-survey based research in PPPs (e.g. see Sal-
man, Skibniewski, & Basha, 2007 (15 out of 188 for first
survey; 12 out of 128 for second survey); Sachs, Tiong,
& Wang, 2007 (29 responses); Ameyaw & Chan, 2015a
(35 responses out of 326); Osei-Kyei & Chan, 2017).
Further, it should be noted that this study only sought
to highlight the key success criteria for PPP projects as
perceived by the various groups of stakeholders in PPP
projects, therefore the sample size is adequate for further
analysis. Tables 2, 3 and 4 present the response rates for
each respondent group, experts’ years of PPP experi-
ence and cultural backgrounds respectively (Osei-Kyei
& Chan, 2017).

Table 2. Response rates for each group of stakeholder (Osei-Kyei & Chan, 2017)

Demographic variable Category No. of questionnaires No. of responses Percentage (%)
sent
Type of sector Academia 84 18 21.43
Private 104 11 10.58
Public 122 13 10.66
Total 310 42 13.55
Table 3. Experts’ working/research experience in PPPs (Osei-Kyei & Chan, 2017)
Academic Private Public
Years
N Percentage (%) N Percentage (%) N Percentage (%)
Below 6 years 3 16.70 2 18.18 1 7.70
6-10 years 5 27.80 1 9.09 5 38.50
11-15 years 9 50.00 0 0.00 4 30.70
16-20 years 1 5.50 1 9.09 2 15.40
21 years and above 0 0.00 7 63.64 1 7.70
Total 18 100 11 100 13 100
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Table 4. Countries of experts (Osei-Kyei & Chan, 2017)

Region Countries No. of experts | Percentage
(%)
America USA 2 4.76
Canada 3 7.14
Brazil 1 2.38
Sub-total 6 14.28
Asia Bangladesh 1 2.38
China 1 2.38
Australia 13 30.95
Indonesia 1 2.38
Hong Kong 1 2.38
Sub-total 17 40.47
Africa South Africa 1 2.38
Kenya 1 2.38
Nigeria 2 4.76
Sub-total 4 9.52
Europe Portugal 2 4.76
UK 5 11.9
Switzerland 1 2.38
Netherlands 1 2.38
France 3 7.14
Spain 2 4.76
Greece 1 2.38
Sub-total 15 35.7
Total 42 100

2.4. Tools for data analysis

The Statistical Package for Social Sciences (SPSS) 21.0 was
used to conduct statistical analysis including Kendall’s
Concordance, mean score ranking, non-parametric tests
(Kruskall Wallis and Mann Whitney U statistics). First,
the Kendall’s concordance analysis was conducted to test
the degree of consistency among experts in each group
of stakeholder. Second, the mean score analysis was per-
formed to establish the relative importance of each PPP
projects success criterion as perceived by the public, pri-
vate and academic sectors. Further, the mean values of
PPP projects success criteria were grouped into quartiles
for each group of stakeholder.

Lastly to examine the significant differences in the per-
ceptions of the public, private and academic sectors on
the rankings of the success criteria, non-parametric tests
(i.e. Kruskal-Wallis and Mann Whitney U tests) were per-
formed. The non-parametric tests are very important be-
cause the three groups of stakeholders play different roles
and have different objectives in PPP project implementa-
tion, hence it is anticipated that the importance of some
success criteria may receive significant diverse views from
the stakeholders.

3. Results and discussion

3.1. Consistency and agreement of responses by
experts in each stakeholder group

The Kendall’s concordance analysis was performed for
each group of stakeholder at a significance level of 0.05.
The test was conducted with the null hypothesis that
“there is no consistency or agreement on rankings given
by experts”. The computed Kendall’s concordance (W) is
0.296, 0.414 and 0.287 for the academic, private and pub-
lic sectors respectively. Each group of stakeholder had a
significance test value of 0.00, which is below 0.05. This
required the null hypothesis to be rejected for each group,
suggesting that there is significant agreement and consist-
ency on the rankings given by experts. This again reaf-
firms the genuineness and validity of the survey responses
furnished by experts in each group of stakeholder.

3.2. Mean ranking and Quartile groupings of
the success criteria for PPP projects as perceived by
the public, private and academic sectors

The mean scores and rankings for each group of stake-
holder are presented in Table 5. It is noticeable that the
mean values furnished by experts from the public, private
and academic sectors range between 4.77 and 6.23, 4.45
and 6.27, 4.50 and 6.28 respectively. The total variations
in responses are 1.46, 1.82 and 1.78 for the public, private
and academic sectors respectively. This suggests that the
public sector rated the set of success criteria more similarly
than the experts from the private sector organizations and
academic institutions. Nonetheless, the high ratings (i.e.
mean values > 4.5) from the three groups of stakeholders
indicate the importance of the set of success criteria.

Table 6 presents the quartile groupings (i.e. upper and
lower quartiles) of the set of success criteria according to
each stakeholder group. The upper quartile contains the
25% highest mean values of PPP projects success crite-
ria whereas the lower quartile consists of the 25% lowest
mean values of PPP projects success criteria. The upper
quartile cut-off values (i.e. hinges) for the public, private
and academic sectors are 5.92, 5.55 and 5.72 respectively.
Similarly, the lower quartile cut-off values for each group
of stakeholder are 5.08 (public), 5.00 (private) and 4.94
(academic).

In the upper quartile subset of each stakeholder group,
effective risk management has the highest mean score.
This criterion has mean values of 6.23, 6.27 and 6.28 for
the public, private and academic sectors respectively. Es-
sentially, the criterion ranked first among each stakeholder
group’s rankings (see Table 5). This is a clear indication of
the significance of proper risk allocation and transfer in
PPP arrangements (Ke, Wang, Chan, & Lam, 2010). Basi-
cally, risk sharing and transfer is a unique feature of PPP
projects (Akintoye et al., 2003). There are PPP projects
which have failed to live up to expectations primarily be-
cause of the misallocation and incomplete transfer of risks
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Table 5. Mean scores and rankings of the success criteria for PPP projects by public, private and academic sectors

Public Private Academic
Success criteria
Mean Star.ldz.ird Rank | Mean Star.ldé}rd Rank | Mean Star}dz?rd Rank
deviation deviation deviation

Reduced public administrative cost 5.31 0.85 9 5.09 0.54 9 5.17 0.79 11
Reduced public and political protests 5.00 1.15 14 4.45 0.69 15 4.61 0.50 14
Reduced litigations and disputes 5.31 0.85 10 5.09 0.70 11 5.33 0.69
Satisfying the need for public facility/service 6.00 0.82 3 491 0.83 14 | 5.78 0.73
Reliable and quality service operations 5.77 0.44 5 5.82 0.40 3 5.78 0.88 3
Effective risk management 6.23 0.83 1 6.27 0.65 1 6.28 0.75 1
Effective technology transfer and innovation 5.08 0.86 11 5.00 0.89 13 4.94 1.16 12
Adherence to time 5.92 0.86 4 5.55 0.69 4 5.56 0.92 6
Local economic development 5.08 1.04 12 5.09 0.70 10 4.83 1.10 13
Profitability 5.69 0.48 5.18 0.87 5.72 1.02
Meeting output specifications 6.00 0.58 6.09 0.94 5.72 0.89 4
Adherence to budget 5.46 0.78 5.45 0.82 5.28 0.83 10
Environmental performance 4.77 0.83 15 5.00 0.63 12 5.33 0.91
Long-term relationship and partnership 5.77 0.73 6 5.36 0.67 5.50 0.62
Reduced project life cycle cost 5.00 0.71 13 5.36 0.67 4.50 1.25 15

Table 6. Quartile groupings of PPP projects success criteria from stakeholders’ perspectives

Public Private Academic
Quartiles
Success criteria Mean Success criteria Mean Success criteria Mean

Upper Quartile Effective risk 6.23 | Effective risk management | 6.27 | Effective risk management 6.28
(Q3)public = 5-92 management
(Q3)private = 5'55 Meeting output 6.00 | Meeting output 6.09 |Satisfying the need for 5.78
(Q3)academic = 572 specifications specifications public facility/service

Satisfying the need for 6.00 |Reliable and quality service | 5.82 |Reliable and quality service | 5.78

public facility/service operations operations

Adherence to time 5.92 | Adherence to time 5.55 | Meeting output 5.72

schedule schedule specifications

Profitability 5.72

Lower Quartile Effective technology 5.08 | Environmental 5.00 |Effective technology 4.94
(Q1)public = 5-08 transfer and innovation performance transfer and innovation
(Q)private = 500 1 5cal economic 5.08 | Effective technology 5.00 |Local economic 4.83
(Qacademic = 494 development transfer and innovation development

Reduced project life 5.00 | Satisfying the need for 491 | Reduced public and 461

cycle cost project political protests

Reduced public and 5.00 |Reduced public and 4.45 | Reduced project life cycle 4.50

political protests political protests cost

Environmental 4.77

performance

Note: Quartiles cut off values are calculated using the Quartile function in MS Excel.

(A. P. C. Chan, Lam, D. W. M. Chan, & Cheung, 2008).
Misallocation and incomplete transfer of risks in PPPs
often end up increasing the total project cost and could
also result in improper abrogation of contracts (Ameyaw
& Chan, 2015b). It is therefore very essential for risks to be
appropriately identified, shared and transferred complete-
ly to the best party so that an effective risk management

would be achieved (Roumboutsos & Anagnostopoulos,
2008). Ideally, political, economic and social risks which
obviously go beyond the capability of the private investor
have to be retained by the public partner (Ke et al., 2010).

Apart from, “effective risk management”, “meeting
output specifications” also appeared in the upper quar-
tile subsets of the three stakeholder groups. It is ranked
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second, fourth and second by the public, academic and
private sectors respectively (see Table 5). Output based
specification is commonly adopted in PPP projects com-
pared to input specifications. The public sector often acts
as the client and plays the leading role by specifying the
output requirements of which the private sector must
satisty (Lam & Javed, 2015). Hence, there is a mutual
obligation which both parties need to fulfil. This may
have contributed to the high rankings of this criterion
by the public and private sectors. Although the research-
ers were quite sceptical on the criterion as a component
of their top three success criteria, the mean value (5.72)
scored from the researchers still demonstrates its impor-
tance in assessing PPP project success. As explained by
Osei-Kyei et al. (2017), clear and unambiguous output
specifications have to be provided by public sector to en-
able the private investor or property developer employ
adequate measures in order to meet the expected output
specifications.

“Satisfying the need for public facility/service”, “adher-
ence to time” and “reliable and quality service operations”
fall within the upper quartile subsets of only two sectors;
the public and academic, public and private, private and
academic respectively. Satisfying the need for public facil-
ity/service is ranked second and third by the academic
and public sectors respectively, whereas the private sector
ranked it very low (i.e. 14™). Furthermore, adherence to
time is ranked the same (i.e. fourth) by the public and
private sector whereas the academic sector positioned it
sixth. This suggests that the key actors in PPP projects put
more emphasis on time performance than the researchers.
This is not surprising because time is a traditional success
measure of construction projects in general; it is mostly
considered by projects clients and contractors (Cox, Issa,
& Ahrens, 2003; Bryde & Robinson, 2005). Importantly,
project parties can achieve time performance by avoiding
delays during construction. Furthermore, the public sector
should ensure that all project permits and approvals are
secured on time. The private investor should also ensure
that innovative and advanced techniques are adopted in
order to expedite the construction process. Reliable and
quality service operation is ranked third by the private and
academic sectors whereas the public sector ranked it fifth.
This finding reveals the private sector’s desire to provide
efficient and quality services in PPP arrangements, which
is a well-known character of the private sector (Osei-Kyei
et al., 2014). This therefore implies that the private sector
should continue to employ a proper maintenance schedule
and competent staff during the operation of PPP projects.
This would ensure a more reliable and quality service op-
eration of the public facility. The researchers also believe
that the definition of project success has gone beyond the
traditional way of measuring success, which are mostly
determined based on the satisfaction of project clients and
contractors (Khosravi & Afshari, 2011). However, user
satisfaction is also very relevant; therefore a reliable and
uninterrupted service delivery/operation would definitely

increase the satisfaction level of users/ general public. Al-
though the public sector ranks this success criterion fifth,
it has a mean value of 5.77 which is considered as very
important in the public sector’s ranking. Very often, the
public sector is expected to ensure that the end users are
fully satisfied with the PPP arrangements. Certainly, the
provision of reliable and quality service is a major con-
cern to end users more than any other factor (Meng et al.,
2011). This therefore contributes to the high score of this
criterion by the public sector.

In the lower quartile section, “effective technology
transfer and innovation” and “reduced public and politi-
cal protests” are the only criteria which fall within each
stakeholder group’s subset. Effective technology transfer
and innovation is ranked 11%, 13t and 12t by the public,
private and academic sectors respectively. Though this cri-
terion is ranked low by the three sectors among the 15 set
of success criteria, its mean values (i.e. 5.08 (public), 5.00
(private) and 4.94 (academic)) exceed 4.50 and it is there-
fore considered important. Notwithstanding, technology
transfer and innovation is often not regarded as a key
performance objective in PPP project implementation in
the developed countries compared to developing countries
where the PPP market is dominated by foreign investors
(Li et al., 2005a; Dulaimi, Alhashemi, Ling, & Kumaras-
wamy, 2010). Therefore, given that more experts from the
developed countries participated in this study (approx.
81%), this may have contributed to the low ranking of
this criterion among the 15 set of success criteria. This is
however acknowledged as one of the key limitations of the
study. Also, reduced public and political protest is ranked
very low by each stakeholder group (i.e. 14 (public), 15%
(private) and 14" (academic)), however its mean values
are closer or above 4.5, which is considered important. Ba-
sically, public and political protests in PPP arrangements
are uncommon in the developed countries compared to
developing countries (Osei-Kyei & Chan, 2015b; Amadi,
Carrillo, & Tuuli, 2014). Similarly, the high participation
of experts from the developed countries may have con-
tributed to the low ranking of this criterion among the
set of success criteria. It is possible that this PPP project
success criterion would have been ranked higher if more
experts from the developing countries had participated in
the study.

The success criteria, “local economic development’,
“reduced project lifecycle cost” and “environmental per-
formance” are in the lower quartile subsets of only two
sectors. Local economic development and reduced pro-
ject lifecycle cost fall in the lower quartile subsets of the
public and academic sectors, whereas environmental per-
formance is within the subsets of the public and private
sectors. Although, these success criteria are ranked lower
by each sector, their mean values are higher than 4.5 hence
they are considered as important. Nonetheless, the low
rankings of these criteria demonstrate the level of empha-
sis each stakeholder group puts on these criteria among
the set of 15 PPP project success criteria.
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3.3. Statistical difference(s) on rankings of PPP
project success criteria among the public, private
and academic sectors

Given the diverse roles played by the public, private and
academic sectors in PPP project implementation, it was
important to statistically examine if there is/are any sig-
nificance difference/s in the rankings of the set of 15
success criteria for PPP projects among the three inde-
pendent groups. In this regard, the Kruskal-Wallis test
was performed at a significance test value of 0.05. Table 7
shows the results from the statistical test performed with
Kruskal-Wallis on the set of criteria.

From the Kruskal-Wallis test results, only one success
criterion (satisfying the need for public facility/service) is
statistically significant because it has a p-value below the
significant test value of 0.05 (Table 7). On the other hand,
the remaining 14 success criteria have their p-values rang-
ing from 0.12 to 0.97, which are greater than 0.05 hence
they are not statistically significant. This implies that all
but ‘satisfying the need for public facility/service’ did not
receive significantly different views on their rankings from
the three stakeholder groups.
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Importantly, results from the Kruskal Wallis test only
specified the success criterion which is statistically signifi-
cant among the three groups of respondents but did not
indicate where the significant difference (s) occur between
specific groups. In this regard, a post hoc test using Mann
Whitney U statistic is performed to further investigate
between which two specific groups lie the significant dif-
ferences. However, to check for inflation of Type 1 error
which is often associated with performing several Mann
Whitney U tests, the alpha (o) value was recalculated us-
ing the Bonferroni procedure. Table 8 shows the summary
of results from the Mann Whitney U test at significance
test value of 0.0167.

The post hoc test results show that the significant dif-
ferences lie between the private and academic respondents
and between the public and private respondents. On the
other hand, the significant differences observed do not
transpire between the public and academic sectors be-
cause their p-value (0.294) exceeds 0.0167.

Referring to the rankings of the three groups of stake-
holders (Table 5), these test results are not surprising. Sat-
isfying the need for public facility/service is ranked 14t

Table 7. Results of Kruskal Wallis test on the rankings of success criteria for PPP projects among the public,
private and academic sectors

Success criteria Public sector | Private sector Academic Chi-Square p-value
Mean rank Mean rank Mean rank
Adherence to time 24.54 19.36 20.61 1.39 0.50
Reduced litigations and disputes 21.85 18.91 22.83 0.85 0.66
Effective risk management 2131 21.27 21.78 0.02 0.99
Reduced public and political protests 23.65 19.27 21.31 0.93 0.63
Reduced project life cycle cost 21.96 26.95 17.83 4.20 0.12
Effective technology transfer and innovation 22.19 21.23 21.17 0.07 0.97
Adherence to budget 22.62 22.45 20.11 0.47 0.79
Meeting output specifications 22.50 23.86 19.33 1.22 0.54
Local economic development 2227 23.18 19.92 0.65 0.72
Profitability 22.58 16.59 23.72 2.92 0.23
Reliable and quality service operation 21.23 22.14 21.31 0.05 0.97
Satisfying the need for public facility/service 26.85 12.64 23.06 9.66 0.01*
Environmental performance 17.69 20.27 25.00 3.23 0.20
Long term relationship and partnership 24.81 19.18 20.53 1.78 0.41
Reduced public administrative cost 23.19 20.23 21.06 0.49 0.78

*significance at 5% (0.05)

Table 8. Results of Mann Whitney U test on the rankings of success criteria between specific groups of stakeholders

Success criteria Sectors Mean rank U statistic Z p value (two tailed)

Satisfying the need | Academic 14.67 93 -1.049 0.294

for public facility/  [pplic 17.85

service g
Private 10.27 47 -2.48 0.013*
Academic 17.89
Public 16 26 -2.802 0.005*
Private 8.36

*significance test value of 0.0167
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by the private sector whereas the researchers (academic)
ranked it second. Similarly, the public sector ranked it
third whereas the private sector positioned it 14th, The
findings therefore suggest that the public and academic
sectors strongly opine that ‘satisfying the need for public
facility/service’ is indeed a key success criterion among
the 15 set of success criteria for PPP projects, whilst the
private sector thinks otherwise. Fundamentally before the
inception of PPP projects, the public sector establishes the
reasons why a public facility/service is required through
pre-feasibility studies (Dulaimi et al., 2010). In this re-
gard, if the implemented PPP project fulfils the need for
the public facility/service, the PPP project is considered
to have achieved one of the key success criteria of PPP
projects from the public sector’s perspective. The strong
agreement observed between the researchers and the pub-
lic sector is quite obvious because mostly, the academic
sector works closely with the public departments particu-
larly at the planning and preparation stages of PPP pro-
jects to investigate and provide feasibility report on the
key areas where a public facility is essential (Yuan et al.,
2009). Therefore, this may have influenced the researchers’
high ranking for this criterion. Importantly, for this crite-
rion to be achieved the public sector with the assistance
of the academic should conduct a detailed business case
or pre-feasibility studies for the proposed project. Further,
competent transaction advisors should be engaged by the
public sector and ensure detailed technical, financial and
environmental assessments of the proposed project. This
will enable the public sector to reliably assess whether the
need for the project has been satisfied after the project is
completed.

On the other hand, the private sector has a very lim-
ited role to play at the planning and preparation stages
of PPP projects. Importantly, the private sector plays very
little role when a government is devising a national infra-
structure plan which elaborates into details why, where
and when a public facility/service is needed. Therefore this
may have contributed to the low ranking of this success
criterion by the private sector.

4. Implications for PPP practice

The outputs of this study offer several implications for PPP
practice to the public sector and private investors includ-
ing property and real estate developers interested in PPPs.
Specifically, they inform practitioners of the strategic
management measures that need to be adopted in order
to meet the expectations of each stakeholder when imple-
menting PPP projects. The results indicate that effective
risk management and meeting output specifications are
the most critical criteria considered by each stakeholder
particularly the public and private sectors. As mentioned
by Osei-Kyei et al. (2017), prior to the implementation of
PPP projects the public client and private developer/inves-
tor should identify any possible risk associated with the
proposed project and ensure that these risks are allocated

to the best party. In addition, parties should avoid incom-
plete transfer and mistreatment of risks as these will not
contribute to the achievement of this criterion. Further,
the public sector should provide comprehensive output
specifications to make it easier for the private developer/
investor to meet the expected output standards. Also, it is
essential that the public sector should avoid setting rigid
output requirements; ideally, a more flexible output speci-
fication would be beneficial to allow innovation and easy
adherence.

The results also indicate that the public and academ-
ic sectors are likely to judge the success of PPP projects
based on the satisfaction of the need for public facility/
service. This suggests that private investors/developers
should employ adequate measures to meet the core needs
of procuring a public facility/service through the PPP
approach. Essentially, in situations where the need for a
public facility seems ambiguous, the private developer
should seek clarification from the public authority as well
as other external stakeholders. Further, it is essential that
the contracting authorities should engage the academic
professionals to conduct a thorough business case or pre-
feasibility studies for the proposed PPP project. This will
enable them to establish the essential needs for procuring
the public facility through PPP approach.

The results also show that reliable and quality service
operation is considered very critical by the private sector
compared to the other stakeholders particularly the public
sector. This is not surprising because efficiency and qual-
ity service operation is a key feature of the private sector.
Therefore, it is reccommended that private investors/devel-
opers employ proper maintenance measures and compe-
tent staft in order to maintain that characteristic of the
private sector. Further, the public sector also has a role
to play by continuously monitoring the performance of
the project and also conducting user satisfaction surveys.

5. Limitation and future research

The major limitation of this study is the non-participation
of users/general public. As mentioned by Rwelamila, Few-
ings, and Henjewele (2014), the general public should not
be marginalized from the definition of “public” in PPP
arrangements. This suggests that there is the need to re-
define “public” in PPP procurement; therefore it is rec-
ommended that the general public should be included in
decision makings. However, considering that this study
aimed to solicit opinions by means of an international
survey, it was impractical to identify and include the gen-
eral public in an international email/web-survey based
research (Zhang, 2004).

This intrinsic limitation can be minimized, if future
research is conducted within a specific country or region.
It would be practicable to identify and incorporate the
general public (i.e. trade unions, civil society groups and
non-governmental organizations) who follow very closely
PPP developments.
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The second major limitation is the relatively low re-
sponses obtained from the academic, public and private
sectors. This however affects the generalizability of the
survey results (Osei-Kyei & Chan, 2017). However, the
fact that majority of respondents from each stakeholder
group have more than six years of research and/or indus-
trial experience in PPP indicates the authenticity of the
survey responses (Osei-Kyei & Chan, 2017). Therefore, the
findings are still useful for future reference.

Conclusions

This paper has explored the perceptual differences on the
criteria for determining PPP projects success through an
international questionnaire survey targeted on PPP ex-
perts from the public, private and academic sectors. Pre-
liminary tests using the Kendall’s concordance analysis
demonstrate a good association and consistency on the
rankings given by experts within each group of stake-
holder. This rendered the survey responses adequate and
valid for further analysis. The mean score analysis shows
that the set of 15 success criteria are considered impor-
tant by each stakeholder group because their mean values
exceeded 4.50. Furthermore, the upper quartile groupings
(i.e. 25% highest values) show that two success criteria fall
within the upper quartile subset of each stakeholder group;
these include effective risk management and meeting out-
put specifications. Similarly, in the lower quartile group-
ings (i.e. 25% lowest values), effective technology transfer
and innovation and reduced public and political protests
are found in the lower quartile subsets of the three stake-
holders. A further analysis using non-parametric tests (i.e.
Kruskall-Wallis and Mann Whitney U statistic) indicate
that “satisfying the need for public facility/service” is the
only success criterion which receives significant difference
on its importance among the three groups of respondents.
However, the significant differences occur between the
public and private sectors and between the academic and
private sectors. Explanation for such significant test results
is that in PPP project arrangements, the public clients are
responsible for determining why, when and where public
facilities/services are essential or needed through pre-fea-
sibility studies. Therefore, it is possible they would judge
the success of PPP projects based on the fulfilment of the
need to procure public facilities/services through PPP.
Similarly, because the academic sector works closely with
the contracting authorities/public departments particular-
ly during pre-feasibility studies; they may also share the
views of the public sector. On the other hand, the private
sector has a very limited role to play at the planning and
preparatory stages of PPP projects. Hence, they put less
emphasis on satisfying the need for public facility/service
compared to other PPP project success criteria.

The findings of this study provide significant insights
into implementing successful PPP projects which are
useful to property and real estate investors interested in
PPP arrangements. Importantly, they inform them of the

strategic measures that are needed to be adopted in or-
der to meet the expectations of each stakeholder when
implementing PPP projects. This will enhance effective
cooperation and relationships among stakeholders during
the delivery of PPP projects. Also, the results are useful
for academics because they complement the existing but
limited empirical studies and discussion on the success
criteria for PPP projects.
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