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ABSTRACT  
 

The increasing reliance on public-private partnerships in the provision of infrastructure and services is well documented. 
However, despite an increasing reliance on public-private partnerships, the performance measurement of PPP projects is less 
clear in the normative literature. While assessment of success in traditional procurement approaches is relatively 
straightforward, PPPs, due to their multifarious nature, require more rigour in establishing the success factors and evaluating 
the extent of their contribution to the success of PPP projects. Using Structural Equation Modelling (SEM) approach, this paper 
develops a conceptual framework for assessing the success of PPP projects. The authors contend that the proposed framework 
should assist PPP stakeholders in evaluating the performance of PPP projects.  
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Introduction  
 
 
The PPP model has become an increasingly important procurement option  in both developed and developing countries for 
delivering public projects such as transport, housing, education, health, water, prisons, and defence (Siemiatycki, 2012). In 
worldwide practices, however, contradictory stories indicate both successes and failures in the application of PPP (Bult-Spiering 
& Dewulf, 2006). 
 
With the mixed story, debate on PPPs has currently shifted focus towards establishing the explanatory factors that account for the 
success and failure of PPP projects. The understanding of such factors is a primary step towards development of an effective PPP 
framework (Zhang, 2005b; Kwak et al., 2009) and is key to achieving success (Tabish & Jha, 2011). In addition, to maintain 
effectiveness in the highly competitive markets, the performance of PPP projects need to be properly evaluated (Love & Holt, 
2000). Success measurement is necessary to realise the full benefits of PPP and is critical to project success (Gunasekaran & 
Kobu 2007; Liu et al. 2014).  
 
Although evaluation of performance are crucial components of most PPP policies (Qureshi et al. 2009; European Investment 
Bank 2012), the outputs and outcomes of many PPP projects have not been objectively evaluated (Hodge & Greve 2009). For 
instance, despite the maturity and sophistication of their PPP markets, ineffective evaluation is identified as a challenge to PPP 
projects delivery in Australia and UK (Duffield 2004; Roth 2004). Many of the claims for PPP project success and failure are 
self-defined by those making the assessments. Despite glaring embarrassing incompetence and large scale corruption, many 
advocating governments inevitably judged numerous PPP projects as successful. The absence of success evaluation of PPP 
would trigger a costly loss of competitive value (Jacobson & Choi 2008) and would lead to delivery of products or services 
below optimum quality (Liu et al. 2013). 
 
This framework paper focuses on developing a conceptual framework for measuring the success of PPP projects.  The paper 
reviews literature on project success and measurement of PPP project success. Based on the indicators identified from the 
review, the paper developed a conceptual framework using a structural modelling approach. The authors contend that the 
proposed framework is valuable for evaluating the success of PPP projects.  
 
PROJECT SUCCESS  
Project success is an abstract perception and establishing whether a particular project is successful is highly subjective and very 
intricate (Chan et al., 2002). Project success remains a complex attribute because the accuracy of such measurement depends 
largely upon the method adopted by the assessor. Success is one of the most subjective terms used in project management 
(Bambrick, 2011). For instance, Parfitt & Sanvido (1993) described success as an intangible perceptive feeling whose measuring 
criteria varied among persons, phases of the project and with management expectations. Determining whether a project is a 
success or failure is highly complex as project owners, designers, consultants, and contractors have different project objectives 
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and criteria for measuring success. In fact, even the same person’s perception of success may change from one project to another. 
A client’s views concerning success may be different from architects who consider aesthetics or functionality as the main 
criterion rather than building cost. In general, the definition of project success varies according to project type, size and 
sophistication, project participants and experience of owners (Chan 2001). 
 
A typical project is regarded as successful or failed by examining its outputs and outcomes which, are the building blocks of 
performance management systems. While outputs are products and services delivered by a project or program, outcomes relate to 
conditions that occur outside the program. For this reason, As submitted by Callahan & Kloby (2009) measuring project 
outcomes allows managers and policymakers to identify how policies and projects can be adjusted to attain their goals.  
 
Various authors adopt different dimensions and criteria for measuring project success. For instance, Shenhar et al. (1984) divided 
the measurement of project success into four dimensions. The first dimension relates to project ‘effectiveness’ regarding whether 
the project is completed on time and within specified budget. The second dimension, which is customer related, regards ‘when’ 
the project is delivered to the beneficiaries and whether it meets the functional requirement and technical specifications. The 
third dimension, related to ‘business performance’, is regarding whether the project has achieved cycle time, yield and quality 
and overall improvement of organization performance. The fourth dimension concerns long term and future ‘outcomes’ of the 
project.  
 
Liu & Walker (1998) evaluated project success at two levels: project outcome and participant satisfaction. Using a 
comprehensive approach, Kometa et al. (1995) developed four criteria to assess project success. These criteria include safety, 
economy, time and flexibility to users. As supported by Songer & Molenaar (1997), a successful project is one that is achieved 
on a budget, on time, conforms to specifications, users’ expectations, quality workmanship and minimize construction 
exacerbation. Similalry, Khan (2016) used tangible indicators to measure process success. For example, the author considered 
managing a high number of projects completed on time and within the allocated budget, making sure the project contributes to 
the global strategy of a company or achieving customer satisfaction as indicators of project success. 
 
However, while success measurement in traditional delivery approaches is relatively straightforward, PPPs, due to their 
multifarious nature (OECD 2010), require more rigour in identifying factors and establishing their level of performance in 
impelling the success of projects. PPPs are quite distinct from traditional delivery strategies due to the complexity of contractual 
relationships, long concession period, as well as broad range of risks and uncertainties. As observed by Zhang (2004), the 
concessionaire assumes more responsibilities and the allocation of risks and rewards among participants is more difficult in a 
PPP project than in a traditional contracting out. The intrinsic problems in PPP evaluation mostly stem from the dynamic nature 
of PPP process. As mentioned by Grimsey & Lewis (2002), evaluating PPPs is more difficult than traditional procurement due 
complexity in multiple components and risks involved in PPP. As observed by Hodge and Carsten (2011), many of the claims for 
PPP project success and failure are self-defined by those making the assessments. The author submitted that despite glaring 
embarrassing incompetence and large scale corruption, many advocating governments inevitably judged numerous PPP projects 
as successful.  
 
THE SUCCESS OF PPP PROJECTS 
Public-private partnerships is long-term contractual relationships between public and private entities to share risk for the design, 
construction, and operation of infrastructure or services (Akintoye et al. 2003). It is a collaboration between a variety of public 
and private sector actors, and third party interest which, may include lenders, equity investors and other interests or non-profit 
groups  (UN-HABITAT 2011). Over the last three decades, public-private partnership has gained popularity with governments 
for remedying the observed inefficiency in traditional service delivery approach (Siemiatycki 2012). In worldwide practices, 
however, the experience with PPP has not always been positive (Hodge & Greve 2007). While on the one hand, partnership has 
been used to deliver great number of development projects, on the other hand, many partnership programs and projects suffered 
disastrous consequences (Cheung 2009). The observed mixed results and the problems encountered in the application of PPP 
have prompted many research literature to investigate the success of PPP projects. Many studies employed different 
methodological approaches to investigate and establish the success of PPP projects. 
 
Success in PPP schemes can be characterized as offering greater value-for-money (VfM) which refers to the optimum 
combination of whole life cost and quality to meet the user’s requirement. The achievement of best value in PPP projects 
highlights efficiency and performance standards (Akintoye et al. 2003). VfM is seen as the key benchmark of the strategic 
objective of PPPs (Henjewele et al. 2011). As counselled by Treasury Taskforce (1998), PPPs should be used only if they 
provide better VfM than traditional procurement. VfM is usually determined and gauged by Public Sector Comparator (PSC). 
The PSC is a comparison between the cost of proposed PPP projects and the benchmark cost, which is a cost-estimation of the 
specific service using traditional procurement (Grimsey & Lewis 2005).  
 
However, it has been observed that the performance of some PPPs in infrastructure development may not be exclusively 
reflected by ‘cost’, but by other measures such as project completion time and quality (Yong 2010). The over-reliance of the PSC 
on ‘cost’ parameters in the assessment of VfM has been criticized because such measure do not reflect the complexity of PPP 
procurement process (European Commission 2003). To enhance the soundness of performance measurement for PPP projects, 
Henjewele et al. (2011) suggested that meeting client’s requirements should be considered as a core dimension in performance 
measurement of PPPs. As observed by Ng et al. (2010), a PPP project is successful only if the key interests of all stakeholders 
are satisfied.  
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In general, a public-private partnership scheme can be described as successful if it offer greater value-for-money, provide 
adequate financial return to the private investor (Ng et al. 2010), cost savings (Hambros 1999), reduction in construction time, 
maintaining a high level of service quality (Akintoye et al. 2003) and satisfying the stakeholders (Leung et al. 2004; Udayangani 
et al. 2011). Table 1 shows the indicators for assessing the success of PPP projects identified in the reviewed literature. 
 

Table 1: Attributes of PPP project success 
 

Indicator of PPP success Authors 

VALUE FOR MONEY Hambros 1999; Ng et al. 2010 

QUALITY OF PRODUCTS Akintoye et al. 2003 

EFFICIENCY Akintoye et al. 2003 Zhang 2006 

FINANCIAL RETURNS TO THE PRIVATE SECTOR Ng et al. 2010 

STAKEHOLDERS’ SATISFACTION Leung et al. 2004; Henjewele et al. 2011; Udayangani 
et al. 2011 

 
 
CRITICAL SUCCESS FACTORS (CSFS) OF PPP PROJECTS 
 
Many researchers employed the concept of critical success factors to determine the factors that influence the success of PPP 
projects. Critical success factors are those few key areas, which if satisfactory, will ensure successful performance of an 
organization or project (Kwak et al. 2009). They are those factors which, if not taken seriously, might lead to the failure of a 
project. The CSF approach is, therefore, an attempt to isolate vital areas that are essential for management or projects to achieve 
success. Although the idea originated from management practice, the approach was applied as a management tool in information 
systems (Rockart, 1982); and financial services (Boynton & Zmud, 1984; Kahwajian et al., 2014). It was also applied in 
construction management (Jefferies et al., 2002), manufacturing industry (Asare, 2012; Kahwajian et al., 2014), and 
infrastructure development (Osei-Kyei & Chan, 2015).  
 
To explain the success of PPP projects, Tam (1999) identified factors influencing the success and failure of Build-Operate-
Transfer infrastructure development in Asia, Akintoye et al (2003) identified success factors that contribute to the achievement 
of best value in PFI projects in UK. Jamali (2004a) identified CSFs for PPP implementation in the telecommunications sector of 
Lebanon. (Qiao et al. 2001) identified eight independent CSFs for Build, Own and Transfer (BOT) projects in China. Jefferies et 
al. (2002) identified CSFs from reflection of an Australian sports stadium project. Zhang (2005) identified 47 CSFs for PPP 
projects in general which, he later classified into five (5) main categories of CSFs.  
 
Examining the factors that influence the success of PPP projects, Kwak et al. (2009) identified four CSFs from the extensive 
review of research studies from different administrative jurisdictions. Helmy (2011) identifies critical success factors of PPP 
projects in Kuwait. From an extensive review of literature and interview with experts, Zhao et al. (2011) also identified factors 
that lead to the success of power projects. El-Sawalhi and Mansour (2014) also explored the critical factors for the success of 
PPP projects in Palestine.  
 
Given the complementarity among the lists of factors developed in the normative literature, many authors attempted to categorize 
CSFs into broad categories of major success factors each with a list of success sub-factors. The categorization is to show the 
relationship between inter-related variables (Kleinbaum et al., 1998; Norusis, 2008). For instance, Hardcastle et al. (2005) 
conducted a survey of managers and directors of organizations in the UK that were involved in PPP projects to investigate 
critical success factors for public-private partnerships. The authors used factor analysis method to group the critical success 
factors into five clusters. Other authors have also developed a similar categorization of CSFs although with some modification. 
For instance, Li et al. (2005)  identified five groups of success factors of PPP/PFI projects in UK construction industry, Zhang 
(2005) classified CSFs for PPP infrastructure development in general into five groups. Kwak et al. (2009) also identified four 
CSFs from the extensive literature review of research studies on PPP. In a related study, Chan et al. (2010) identified CSFs 
influencing PPP infrastructure projects in China which they grouped into seven categories of key success factors. Table 2 gives a 
summary of critical success factors identified in the reviewed literature.  
 

Table 2: Attributes of PPP project success 
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CSFs and SSFs Authors  

EFFECTIVE PROCUREMENT PROCESS  

Transparent procurement process Li et al. (2005), Helmy (2011), Cheung et al. 
(2012) 

Competitive procurement process Hardcastle et al. (2005), Hemming (2006a) 

Good governance Hayllar (2010), Helmy (2011), Ismail (2013) 

Well-organized and committed public agency Scharle (2002), Hemming (2006b), Li et al. 
(2005), Cheung, et al. (2012), Aigbavboa et al. 
(2014) 

Trust and openness between parties Ong and Lenard (2002), Jamali (2004a) 

FAVOURABLE INVESTMENT 
ENVIRONMENT 

 

Stable political system Chan et al. (2010), Babatunde et al. (2012) 

Favourable economic system Helmy (2011), Chan et al. (2010),  Babatunde et 
al. (2012) 

Fair and efficient legal framework Li et al. (2005), Abdul-Aziz and Kassim (2011), 
Babatunde et al. (2012)  

Availability of financial market   Hwang et al. (2013), Ismail (2013), Li et al. 
(2005), Babatunde et al. (2012), Zhang (2005) 

Supportive community Heinke and Wei (2000), Ng et al. (2010) 

JUDICIOUS GOVERNMENT CONTROL   
Government  guarantee  Hemming (2006a), Jamali (2004b) 

Efficient approval process   Jefferies et al. (2002), Abdul-Aziz and Kassim 
(2011) 

Consistent monitoring  Abdul-Aziz and Kassim (2011) 

Action against errant developers  Abdul-Aziz and Kassim (2011) 

APPROPRIATE RISK ALLOCATION   

Risk allocation in contractual agreement Thomson et al. (2005), Li et al. (2005) 
Risk allocation in operational agreement Akintoye et al. (2003), Hwang et al. (2012) 

Risk allocation in loan agreement Zhang (2005), Nsasira et al.( 2013) 
Risk allocation in design/build contract agreement Zhang (2005), Nsasira et al.( 2013) 

STRONG PRIVATE SECTOR  

Technical competence Jefferies et al. (2002), Zhang (2005) 

Financial capability Jefferies et al. (2002), Zhang (2005) 

Rich experience  in partnering Li et al. (2005) 

	

 
METHODOLOGY 
 
To achieve the objective of the study, the authors reviewed literature on project success and success of PPP projects. From a 
review of the various approaches employed in measuring the success of PPP projects, the authors identified multiple indicators 
and measures of PPP project success. The authors used the identified indicators to develop a conceptual framework for 
measuring the success of PPP projects using a structural equation modelling approach.  
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STRUCTURAL EQUATION MODELLING 
 
Structural Equation Modelling is a multi-variate analysis tool that can be used to represent, estimate and test a network of 
relationships among multiple observable and latent variables (Bollen, 1989). It is one of the most important data analysis 
techniques over the last three decades (Kaplan, 2009) for the analysing survey, non-experimental, and quasi-experimental data 
(Yuan & Tian, 2015). As described by Hooper et al. (2008), SEM has increasingly become a ‘must’ for scholars in the field of 
social sciences.  
 
As an improvement over previous univariate and bivariate techniques, the SEM tool provides a better understanding of the 
subject of investigation (Hair et al., 2006). For instance, SEM can model and estimate random or measurement error of latent 
variables which is difficult in first-generation methods like the statistical package for social sciences (SPSS). The use of SEM, 
therefore, offers benefits that are impossible with first-generation statistical methods. Mainly developed from the work of Karl 
JÖreskog, SEM involves blending of factor analysis and path analysis into one complete statistical package which can present 
the results graphically in a more comprehensive manner. The structural equation modeling provides potentials for theory 
formulation and validation.  
 
The method has been widely applied in the domain of communication sciences (Holbert & Stephenson, 2002), Engineering, 
management and construction management (Ng et al., 2010). It has been used to examine the relationship in inter-organizational 
collaborations (Sarkar et al., 1998), factors affecting disputes in contracts (Molenaar et al., 2000) and satisfaction of project 
participants (Leung et al., 2004). Similarly, it has been employed in measuring the effectiveness of project planning (Ozdoganm 
& Birgonul, 2000), the level of trust in partnering success (Wong & Cheung, 2005), and feasibility evaluation of project success 
(Ng et al., 2010). 
 
The SEM comprises mainly of the measurement and the structural components (Stephenson et al., 2006). While the measurement 
model analyses associations among a set of observable variables (collected through measurement instrument) and a set of latent 
(unobserved) variables. Conversely, the structural model tests a series of relationships recognized between latent variables. There 
are three basic steps in SEM which include model specification, estimation, and evaluation. Model specification involves 
identifying and specifying a set of variables and their relationships to be investigated (Stephenson & Holbert, 2003). Estimation 
in SEM refers to a procedure for obtaining a more efficient parameter estimates (Yuan & Tian, 2015). Model evaluation, on the 
other hand, is another important component in SEM because models with latent variables are assumed as hypothetical even if 
they are buttressed by substantive theories in literature (Yuan & Tian, 2015).  
 
CONCEPTUAL FRAMEWORK FOR MEASURING THE SUCCESS OF PPP PROJECTS 
 
Based on the review of literature, the paper identified the critical success factors for PPP projects and the indicators of PPP 
project success (Table 3). These indicators are structured into a conceptual model (Figure 1) for measuring the success of PPP 
projects in general. The model considered each category of success factors as lattent constructs (factors) which are indicated by 
the success sub factors as measurable variables.  
 

Table 3: Attributes of PPP project success 
 

Principal success factors  Success sub-factors  
EFFECTIVE PROCUREMENT 
PROCESS (EPP) 
 

EPP1 - Transparent procurement process 
EPP2 - Competitive procurement process 
EPP3 - Good governance 
EPP4 - Well-organized and committed public agency 
EPP5 - Trust and openness between parties 

FAVOURABLE INVESTMENT 
ENVIRONMENT (FIE) 
 

FIE1 - Stable political system 
FIE2 - Favourable economic system 
FIE3 - Fair and efficient legal framework 
FIE4 - Availability of financial market   
FIE5 - Supportive community 

JUDICIOUS GOVERNMENT 
CONTROL (JGC) 
 

JGC1 - Government  guarantee  
JGC2 - Efficient approval process   
JGC3 - Consistent monitoring  
JGC4 - Action against errant developers  

APPROPRIATE RISK ALLOCATION 
(ARA) 
 

ARA1 - Equitable  risk allocation in contractual agreement 
ARA2 - Equitable  risk allocation in operational agreement 
ARA3 - Equitable  risk allocation in loan agreement 
ARA4 - Equitable  risk allocation in design/build contract agreement 
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 Attributes of PPP project success 
 SPPP1 - Value for money  

SPPP2 – Quality of products and services 
SPPP3 - Efficiency 
SPPP4 - Financial returns to the private sector 
SPPP5 - Stakeholders’ satisfaction 

 
 
The proposed conceptual framework (Figure 2) consists of 2 components models: a measurement model and a structural model. 
The first component ca be used to estimate the contribution of the respective indicators (SSFs) in each category of latent variable 
(CSFs) through a measurement model. The second components can be used to evaluate the contribution of each category of 
CSFs in the overall success of PPP projects through structural model. 
 

 
 

Figure 1: A conceptual framework for measuring the success of PPP projects 
 
 
CONCLUSION 
 
This paper reviewed the various methods used in assessing project success and highlighted the strengths and weaknessess of each 
method. The authors argued that the evaluation of success of PPPs, due to their multifarious nature, requires a systematic 
approach that involve identification of success factors, success variables, and the various attribute of success. From review of 
literature, the paper identified critical success factors, their measurement variables, and used a structural equation modelling 
approach to develop a conceptual framework for assessing the success of PPP projects. The authors contend that the framework 
should assist PPP polcy makers in evaluating the performance of PPP projects.  
 
Using the framework, policy makers can evaluate the success of PPP projects by identifying the level of contribution of the 
success factors as well as the various indicators of success. The evaluation can help to identify how PPP projects and programs 
can be adjusted to attain policy goals of the different stakehoders (public sector, private sector, and the general public) in a PPP 
deal. The findings of the study is useful for promoting private sector investment in urban development sectors such as education, 
health, housing and transportation particularly in the developing countries like Malaysia with tremendous population growth and 
high demand for public infrastructure and services. However, as a theoretical construct, the proposed framework is limited in 
application as no validation has been done to concretise its underlying theory. While the framework is based on theoretical 
formation, future research agendas may wish to conduct empirical studies to validate the framework and proposed ares of 
improvement.  
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