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ABSTRACT Public-Private Partnerships (PPPs) have-become an integral part of infrastructure procurement strategy in many governments
across the world. However, the use of PPPs has been being plagued with controversy, especially in the UK and Australia, as some procured
PPP projects have experienced significant time and cost overruns and poor or less than optimal operational performance. A perspective that
has been raised is that the unsatisfactory delivery of PPPs over the past decade has resulted from the absence of an ineffective and incom-
plete performance evaluation. Typically evaluation has focused been ex-post measuring construction deliverables and thus has ignored the
projects’ inception phses. With this in mind, an innovative evaluation framework is presented and empirically tested using a case study and
Confirmatory Factor Analysis to evaluate the outputs of the early formative stages of PPPs (i.e., initiation, planning and procurement). The
developed evaluation framework can provide governments with a reliable tool for measuring and managing their PPP projects.

1 INTRODUCTION

A plethora of factors contribute to the successful
delivery of a PPP project. Problematic issues related
to time and cost overruns in PPPs over the past dec-
ade have resulted from an incomplete and ineffective
performance evaluation throughout their life-cycle
(Liu et al., 2015a). In fact, most PPPs have not un-
dergone a comprehensive evaluation in terms of what
had been delivered (Regan et al., 2011).

Performance evaluation is essential for business
success, particularly at the corporate and project lev-
els (Love and Holt, 2000). Liu et al. (2015b) have
suggested that effective and efficient project evalua-
tion is a critical success factor (CSFs) for PPPs. Es-
sentially, evaluating project performance is a core ac-
tivity of the contract management of PPPs in most
developed countries (European Investment Bank —
EIB, 2011). Despite the importance evaluation, lim-
ited research was undertaken to explore this critical

issue (Liu ef al., 2014). Against this contextual back-
drop, this paper empirically develops and tests an in-
novative life cycle PPP performance measurement
framework (PMF).

2 RESEARCH OF PPPs

PPPs have been perceived to be a time and cost effi-
cient procurement approach for infrastructure pro-
jects. As a result, there has been an inordinate
amount of PPP research. Liu ef al. (2015) have iden-
tified that there are six key research areas in the nor-
mative literature of PPPs, including governments’
roles and responsibilities, selection of concessionaire,
risk identification and allocation, cost and time effi-
ciencies of different contracts and project finance.
Although PPPs have attracted intensive attention
of researchers, there have been limited studies that
have empirically examined the performance of PPPs
(Love et al., 2015). Therefore, this study bridges this
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knowledge gap and contributes to the normative lit-
erature with an introduction of a Performance Man-
agement Framework (PMF) that provides govern-
ments with a reliable tool for measuring the outputs
of inception phases of their projects.

3  METHODOLOGY

A detailed case study relying on an array of docu-
mentary sources and semi-structured interviews was
conducted to develop hypotheses for conceptualising
a PMF. The case used in this paper was chosen by
communicating with a project director, who was ex-
perienced in delivering infrastructure PPPs, during
the initial stage of the study. Thus, the findings of the
recommended case study can be assumed to be relia-
ble and significant.

Following the case study, a conceptual PMF was
developed, constituting five performance measure-
ment perspectives and a series of relevant key per-
formance indicators (KPIs). To empirically test the
feasibility of the developed framework, a question-
naire was designed to solicit PPP practitioners’ views
and insights about the PMF. The hypotheses to be
tested using the survey are indicated as follows:

F' — Ho: The measurement perspectives are not
significant for measuring PPPs.

F! — H;: All measurement perspectives are signifi-
cant for measuring PPPs.

F? — Ho: The conceptually-derived KPIs are not
significant for measuring PPPs.

F? — H;: The majority of the conceptually-derived
KPIs are significant for measuring PPPs.

A Likert scale ranging from / (strongly disagree)
to 5 (strongly agree) and purposive sampling were
applied to the survey. Purposive sampling is useful
when the researchers require the expertise of individ-
uals who are specialised in particular fields to deal
with a topic that integrates with a high level of uncer-
tainties (Foreman, 1991). Respondents who partici-
pated in this study had to be knowledgeable about
multiple aspects of PPPs, many of which are consid-
ered to be dynamic and uncertain projects (Yuan et
al., 2009). Thus, purposive sampling was ideal for
this type of study and the target population were sen-
ior management personnel who had been involved in
the procurement of social PPPs (Hodge, 2004).
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The developed questionnaire was distributed to the
selected respondents via SurveyMonkey. The collect-
ed data was analysed by applying Confirmatory Fac-
tor Analysis (CFA), which is a multivariate process
to statistically examine how well the variables being
measured represent their constructs. CFA relies on
pre-constructed theory and it is used for confirming
the theoretical relationships, rather than exploring the
linkages between the items (Schreiber ef al., 2006).

4 CASE STUDY OF A SOCIAL PPP PROJECT

4.1  Description of the Case Project

The selected PPP project was initiated with an aim of
delivering a new facility to replace an existing re-
gional prison, which was built in the 1980s with 100
beds. The business case of Project-P for a redevel-
opment of a new prison was approved in 2009 by the
State Treasury, and comprised: (1) 200-bed male
medium security prison with the capacity to accom-
modate 20 maximum security prisoners; (2) 60-bed
male minimum security sector; (3) 40-bed male open
minimum security sector; and (4) 50-bed female
maximum, medium and minimum sector including a
6-bed unit for women with children.

The procurement arrangement that the selected
PPP undertook was a Design, Build, Finance and
Maintenance (DBFM) model. The State Government
expected value for money (V/M) from the private
sector, which involved asset durability, efficiency
and productivity, innovation in design, lower life-
cycle costs and quality outputs.

4.2 Delivery Process of Project-P

After an evaluation of the Expression of Interests
(EOI) submissions, the PPP project proceeded to the
Request for Proposal (RFP), whereby the short-listed
respondents of were requested to submit fully-costed
and complete proposals in 2012. The government
then evaluated the received proposals against a range
of criteria, which included organisational structure,
stakeholder relationship management, design solution
and management, project management, delivery of
facility maintenance (FM) services.

Table 1 reports the delivery process and timeframe
of Project-P.



Table 1: Project-P delivery process and timeframe

Phases of Delivery Process Timeframe
Initiation and Planning
Business case study
Definition and procurement option
2009 - 2011

Invitation for EOI
Evaluation of the EOIs

Procurement

Release of RFP
Tendering & final negotiation

Jan-Dec, 2011

Contract and financial close

Design and Construction

Commencement of construction

2013 - 2015

Stage 1 & 2 works completion

Facility Maintenance

Operation and FM Since mid. 2015

Handover

Source: ‘Project Summary’ of Project-P, p.12

4.3 Practice in Performance Evaluation

The aim of this paper is to develop a PMF for evalu-
ating the life cycle of PPP, which were handled by
the government. Hence, interviews with the Pro-
curement Director, who was responsible for oversee-
ing such aforementioned phases of Project-P, were
conducted. The questions used for the interview fo-
cused on how Project-P was evaluated throughout its
early stages. These included:

e How did you measure the deliverables of the incep-
tion stages of the project?

e What do you consider to be limitations in the cur-
rent approach you used to measure the project’s
early-stage outputs?

It was identified from the interviews that the ap-
proach adopted to evaluate Project-P during its form-
ative stages, for example, focused on the reviews of
the business case and tender decision. As the Director
stated:

“In the pre-contracting phase, we had reviews for the
business case development and the decision on the
tendering to examine whether they are appropriate.
Before these reviews, we also conducted a V/M as-
sessment for the project.”

This point of view was supported by the ‘Project
Summary’, which stated that the evaluation approach
of the inception phases of Project-P incorporated
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three parts: (1) a V/M assessment; (2) a review of the
business case; and (3) a review of the appropriateness
of the tendering decision (Figure 1).

Partrarship
(L8, dansgn, eonssustion and
operston § faciity management;

Procuramant
reg

Frotandanng Keppz
& bidng)

Works

Review af the
Tender Decisson

Figure 1: Performance evaluation in pre-contract of Project-P

4.4  Limitations of Current Evaluation

The Director identified that there were some limita-
tions with the existing evaluation approach that was
being used and stated:

“Performance evaluation is used for improvement. In
the case of this project, improving is first about the
efficiency of the Procurement. It sometimes took us a
little bit long to pass an approval process. Competi-
tion is an aspect we expected in the Procurement
phase. But this is missed in the project’s performance
evaluation and it might be necessary for us to have a
mechanism to examine whether the competitiveness
of bidding can achieve the level we expected.”

The Director also considered that the management
of evaluation information in Project-P needed to be
improved and an effective and efficient internal pro-
cess would be required to capture the lessons learned
from the evaluation results. Additionally, as outlined
in the ‘Project Summary’, the V/M assessment of
Project-P still relied on the Public Sector Compara-
tor (PSC). The PSC has been criticised by both aca-
demia and practitioners owing to its pure focus on fi-
nancial benefits. The Director acknowledged that the
V/M assessment of Project-P should be ameliorated,
and stated:

“I think PSC gave us good results but we will have to
continue refining it, of course, because it is true that
PSC is a quantitative estimation and does not em-
brace important qualitative issues of PPPs.”

To solve this problematic issue, the interview re-
spondent tended to suggest that a process-based
measurement with the measures capable of capturing
the key stakeholders’ expectations and strategic goals
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would be a promising way for future amelioration.
The Director, for example, suggested other aspects,
such as ‘V/M for non-financial benefits’, ‘project
planning’, ‘competitiveness of bidding’, ‘efficiency
of approval process during the procurement phase’
and ‘capabilities of potential Special Purpose Vehi-
cles (SPV)’, should be considered during the early
formative stages of the project.

5 CONCEPTUAL PMF FOR PPPs

The case study provided an understanding of the cur-
rent practice used to evaluate the performance of a
PPP used to deliver a social infrastructure project. It
was identified that the inception phases of a PPP
evaluation (e.g., Project-P) possess a range of ‘gaps’,
involving an incomplete V/M assessment, incompre-
hensive measurement for the essential deliverables
and ineffective and inefficient internal process used
to supporting learning.

As suggested from the interviews, a process-based
performance evaluation with learning mechanisms
would be useful for government to improving that the
performance their infrastructure assets delivered by
PPPs. This view is supported by the research con-
ducted by Liu ef al. (2015a), who have suggested that
process-based measurement is robust to effectively
evaluate the performance of PPPs over their life cy-
cles as it can capture all essential works required to
deliver them. A process-based PMF is conceptualised
with an aim of measuring the inception stages of
PPPs (Figure 1).

Key Performance Indicators (KPIs) form the heart
of performance measurement systems (PMSs) (Neely
et al., 2005). Hence, the Performance Prism devel-
oped by Neely ef al. (2001) is applied to derive per-
formance measures for the proposed PMF. Neely et
al. (2002) has stated that the Performance Prism is a
stakeholder-focused framework that can shed light on
organisational measurement within a multiple stake-
holder environment. In addition, Liu et al. (2015c)
have demonstrated that Performance Prism is suitable
for deriving measures for the PMSs devised for PPPs
as it can accommodate their inherent complexities
and uncertainties that result from a highly sophisti-
cated stakeholder network.

The Performance Prism encompasses five meas-
urement perspectives: (1) Stakeholder Satisfaction;

684

(2) Strategies (i.e., project strategic goal); (3) Pro-
cesses (i.e., project delivery process); (4) Capabilities
(i.e., organisations’ capabilities in delivering the pro-
ject); and (5) Stakeholder Contribution (Neely ef al.,
2001). Noteworthy, a sequence of phase-based KPIs
that address the stakeholders’ needs and expectations
can be developed for the proposed PMF (Figure 2).

Figure 2: Process-based PMF of PPPs
6 FEASIBILITY TESTING

A questionnaire was designed to solicit senior practi-
tioners’ perspectives about the hypotheses derived
from the case study. A pilot survey was conducted to
test the reliability of the developed research instru-
ment. It was distributed to 28 experienced PPP prac-
titioners. A total of 25 responses were received,
equating to a responsive rate of 89%.

Throughout the data collection period, a total of
368 questionnaires were distributed to practitioners
who were knowledgeable of about issues associated
with both the public and private sectors involvement
with the delivery of PPPs. A total of 141 responses
were received; 6 responses had to be discarded be-
cause of incompleteness. Data completeness is a pre-
requisite of CFA. Hence, a total of 135 valid datasets
were entered into SPSS for related analysis.

Cronbach’s ¢ and the corrected item-total statis-
tics were applied prior to conducting the CFA. All
values generated from these two tests exceed 0.70
and 0.30, which indicate a high degree of internal
consistency and reliability of the observed items
(Nunnally, 1978; Nunnally and Bernstein, 1994).



After conducting the reliability tests, the CFA was
undertaken. Essentially, CFA is a theory-driven fac-
tor analysis technique and the theoretical linkages
drive its formulation between the observed and unob-
served variables (Schreiber et al., 2006). Within the
configuration of the developed PMF (Figure 2), the
five measurement perspectives and their relevant
KPIs are viewed as the observed variables, while the
outputs/deliverables of each PPP phase are consid-
ered to be the unobserved variables.

Initially, the CFA-hypothesised model was con-
structed to estimate a covariance matrix of the survey
population in comparison with an observed covari-
ance matrix. Accordingly, the formulated model was
applied to examine whether the observed items (five
performance measurement perspectives and their
KPIs) were significant or could significantly contrib-
ute to the performance of a PPP. Items with compar-
atively low ‘factor loadings’ were eliminated to allow
modifications to the initially hypothesised model to
develop an optimal model.

The hypothesised model captures the features of
the developed PMF, whereby the process-based KPIs
are proposed according to the five measurement per-
spectives that were assumed to be causally significant
to the performance of a PPP project.

The optimal models developed indicated that the
coefficients of the five measurement perspectives are
0.78, 0.82, 0.77, 0.75 and 0.76, respectively, all of
which are significant under 5% significance level.
These suggest that such proposed perspectives are
significant for measuring the performance of PPPs
during their formative stages.

Apart from the findings relating to the five meas-
urement perspectives, a sequence of critical implica-
tions can be drawn from the generated empirical evi-
dence regarding the KPIs. Under the pre-contract
phases (i.e., Phase 1: Initiation and Planning; Phase
2: Procurement), the coefficients of most of the de-
rived KPIs are larger than 0.50 and are significant
(under 5% significance level), which means that such
observed KPIs are significant for the performance
measurement of PPPs (Yuan et al., 2012).

Most respondents acknowledged that the PPP
market in Australia to be sophisticated and mature.
Essentially, PPPs have become an integral part of
both the federal and state governments’ procurement
strategies in Australia (Regan ef al., 2011). Australi-
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an PPP projects are procured by following strict well-
developed guideline and processes (Infrastructure
Australia, 2008). As a result, state governments and
an array of private-sector entities within Australia
have become experienced in procuring and delivering
infrastructure projects via PPPs. The public and pri-
vate sectors are familiar with solving process issues
such as financing options and designing and deter-
mining an appropriate concession period, and/or how
to organise and govern well the tendering and effi-
ciently achieve financial close. This may explain why
the KPIs relating to PPP project’s finance option
concession period and financial close, and the gov-
ernment’s governance ability for the procurement
phase were considered to be insignificant by the re-
spondents of this survey.

After eliminating the four insignificant indicators
an optimal model was constructed. The estimates of
the optimal model are larger than 0.50 and signifi-
cantly correlated to the performance of PPPs at a 5%
significance level.

To examine the model, three Goodness-of-Fit In-
dexes (GFIs) were used: (1) Chi-squared statistic; (2)
comparative fit index (CFI); and (3) root mean
square error of approximation (RMSEA). Such GFIs
are widely used for indicating how well the con-
structed structural model fits a set of observations
(Sanders et al., 2006). Table 2 identifies the bench-
mark values of the aforementioned GFIs. In other
words, the constructed structural model is deemed as
a ‘fitted’ model if its GFIs are within the intervals of
the benchmark values.

Table 2: Benchmark values of the GFIs
Goodness-of-fit Indexes Benchmark Values

Chi-squared 1<x*/Df<5
CFI >0.90
RMSEA 0.05< good model fit <0.1

The empirical evidence relating to the three GFIs of
the constructed optimal model are summarised as fol-
lows: 2.32 (Chi-squared statistic), 0.92 (CFI) and
0.076 (RMSEA). These indicate a good model fit. On
the basis of the results derived above, it can be found
that all of the five proposed measurement perspec-
tives are significant for the performance measure-
ment of PPPs, while 28 indicators out of the 32 pro-
posed KPIs ‘passed’ the quantitative tests that relied
on CFA. Therefore, the null hypotheses proposed
above are rejected. The empirical findings confirmed
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the main proposition, that the stakeholder-oriented
measurement perspectives and their relevant KPIs are
significant for future PPP performance evaluation.

7 CONCLUSION

This paper proposed and empirically tested a life cy-
cle PMF for evaluating the outputs of PPPs with par-
ticular emphasis being placed on the formative phas-
es, such as initiation, planning and procurement. A
detailed case study was used to develop the concep-
tual framework. Then CFA was performed to testing
its validity using a questionnaire survey. Four insig-
nificant KPIs were eliminated, and it was identified
that the main components of the developed PMF
(five measurement perspectives and 28 process-based
KPIs) were feasible and applicable for evaluating so-
cial infrastructure PPPs.

The research has contributes to the literature by
filling the knowledge gap of PPP performance evalu-
ation. As the PMF was developed from a ‘real-world’
project and validated by experienced practitioners,
this paper provides governments that will embark on
PPPs with a robust tool and conceptual foundation to
design effective and efficient PMSs for effectively
and efficiently evaluate their future projects.
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