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Abstract
The utilization of Public Private Partnerships (PPPs) has become widely prevalent as an 
innovative approach for procuring public infrastructure projects. Risk transfer/allocation 
is one of the main reasons for this widespread adoption and considered a critical success 
factor for a PPP. Given the importance of equitable risk allocation, this study identified and 
analysed 10 key risk allocation criteria. Experts with experience in PPP projects in New 
Zealand were surveyed through an empirical questionnaire to obtain industry-wide data. 
Mean score analysis and factor analysis were then used to analyse the collected data. In 
order to ensure the validity of the analysis results, appropriate statistical tests such as 
Cronbach’s Alpha, Kaiser-Meyer-Olkin (KMO) statistic and Bartlett’s test of Sphericity 
were conducted. Result indicate that the most important criteria for risk allocation are 
“risk foresight”, “minimize risk loss” and “response to risk”. Furthermore, factor analysis 
showed that the identified RAC can be classified into three component groups namely 
“risk management expertise”, “core risk management capability” and “risk management 
strategy”. This study aims to provide PPP stakeholders with useful insights into the most 
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effective measures for achieving equitable risk allocation. To achieve this, the study recommends 
to consider the risk management capabilities of both the public and private sectors in light of the 
identified RACs/groupings. The results of the study are expected to assist PPP stakeholders in 
developing strategies that can enhance risk management and achieve a fair distribution of risks.

Keywords
Public-Private-Partnerships; Risk Management; Risk Allocation Criteria; Factor Analysis

Introduction
A country’s economic growth is highly dependent on its infrastructure. Governments all over the world 
continue to struggle in the provision of infrastructure in face of rising urban populations (Kaluarachchi, 
2022; OECD, 2012). Infrastructure provision requires huge sums of money as well as innovative ways 
of construction management. Public sector is often criticized for struggling to adopt innovation and 
achieve value for money (Ammons, 2019). For these reasons, private sector involvement in infrastructure 
projects has become normal over recent decades. One of the innovative ways private sector is involved 
in the provision of public infrastructure projects is public-private partnership (PPP/P3) (Bayliss & Van 
Waeyenberge, 2018; Rasheed et al., 2022).

There are many evidences that PPPs work better than conventional procurement, which depend 
predominantly on government entities to carry out the project (Raisbeck et al., 2010; Wang & Zhao, 
2018). The other aspect of public-private partnerships, however, raises the possibility that they are not a 
panacea because of the intricate nature of financial structure, the expectation of high returns on investment, 
the lengthier contract terms, and the inherently risky projects procured through this delivery method 
(Carbonara et al., 2015; Rybnicek et al., 2020). Moreover, inadequate risk management and inefficient 
risk transfer among the public and private sectors negatively impact project objectives ( Jin & Zhang, 
2011; Shrestha et al., 2017). As a result, effective project risk management is essential for PPP project 
implementation success.

Researchers have examined the issue of risk transfer and sharing in PPP projects and have found that 
there is often inefficient risk allocation. Many studies have compared the actual risk proportions in PPP 
projects with allocations based on subject matter expert judgements, often using surveys. These studies have 
shown a significant mismatch between preferred and actual risk distribution, resulting in inefficiencies in 
risk allocation. For example, in Chinese PPP water supply projects, the private sector was found to bear risks 
in an inefficient manner (Shrestha et al., 2018). More recently, some scholars have proposed best practices 
that evaluate each party’s capacity to manage identified risks and aim to prevent risk misallocation. These 
approaches often rely on principle of risk allocation in PPP i.e., “risks should be allocated to a party who is 
best able to manage it” (Ke et al., 2008).

While the concept of allocating risks to the party most capable of managing it is logical, implementing 
this principle can be challenging due to the subjective nature of assessing risk management capability. For 
this reason, researchers utilized criteria which can reflect risk management capability of participating parties. 
These criteria are termed as risk allocation criteria (RAC). Previous PPP studies had a strong emphasis on 
identifying and evaluating risks. Moreover, some attention has been given to the area of risk allocation in 
PPP. However, focus of risk allocation research in PPP has mainly been on preferred risk allocation where 
risk allocation preferences of experts are sought; and its comparison with actual allocation of risk. Given 
that risk allocation principle necessitates considering the risk management abilities of all parties involved, 
it is crucial to conduct research focused on risk management capability-based risk allocation. There is a 
considerable gap in the field of risk allocation derived from risk management competence of public or 
private sector particularly in social infrastructure projects. Therefore, this paper aims to fill this gap in light 

Rasheed et al.

Construction Economics and Building,  Vol. 24, No. 4/5  December 2024143



of the identified RAC from literature (as listed in Table 1). This study sought to explore key components 
that could guide RAC based risk management in PPP projects. The insights gained could assist practitioners 
in both the public and private sectors in assessing their risk management capabilities for partnership 
projects. Empirical data through questionnaire from PPP projects in New Zealand was collected and 
analysed using factor analysis to develop factor groups of RAC for simplicity. The findings of this study 
are anticipated to support PPP stakeholders in formulating strategies that enhance risk management and 
promote an equitable allocation of risks.

Literature review

AN OVERVIEW OF RISK MANAGEMENT IN PPP

Governments’ increasing adoption of PPPs has spurred significant academic interest over the past decade 
(Lima et al., 2021). Researchers have focused on financing, economic viability, legal issues, risk management, 
regulations, and success factors relating to PPPs (Zhang et al., 2016; Cui et al., 2018). Risk management 
involves identifying, planning responses to, monitoring, and controlling project hazards (Schieg, 2006). The 
process starts with establishing strategy and stakeholder duties, followed by risk assessment, which must 
be preceded by thorough risk identification. Risks are evaluated based on their likelihood and impact using 
qualitative, quantitative, or mixed methods. Costs of managing key project risks are assessed, followed by 
planning for risk responses such as acceptance, transfer, avoidance, or reduction. Proper risk distribution 
is essential, with specific risks assigned to the most capable parties (Karim & Alkaf, 2011). Continuous 
monitoring and re-evaluation of risks are also necessary.

PPPs are inherently risky, making risk management crucial (PMI, 2013). Effective risk management not 
only reduces negative impacts but also enhances positive outcomes. Traditional risk management, focused 
before project commencement, is challenging and costly for long-term PPP projects (Xiong et al., 2017). 
Thus, improving risk management’s efficacy is vital, leading to increased research on risk identification, 
evaluation, and allocation (Ameyaw & Chan, 2015b; Liu et al., 2018; Osei–Kyei et al., 2021; Savrukov 
et al., 2020; Zhang, Zhao, et al., 2019). Besides construction, PPPs face risks in funding, operation, and 
maintenance. Stakeholders should be well-informed about these risks to achieve project milestones (Ibrahim 
et al., 2006). Realistic and objective risk assessment methodologies are essential (Li & Zou, 2011), helping 
project managers plan corrective actions efficiently (Ameyaw & Chan, 2015a).

Risks can be classified by their impact on public or private sectors, divided into national, regional, and 
project levels (Mazher, 2019). Akomea-Frimpong et al. (2020) categorized PPP project risks into pre-
construction, construction, operation, maintenance, and market level. Bing et al. (2005) highlighted UK PFI 
project risks, categorized by design, delays, costs, and performance. Wu et al. (2018) identified 37 risks in 
PPPs, categorized into construction, operating, maintenance, legal, and economic risks.

Risk management’s importance in PPPs is evident from extensive research on risk identification, 
assessment, and measures. However, risk transfer and allocation has received less focus. Recent efforts aim 
to address this gap. PPPs are cost-effective by transferring most risks to private partners better equipped 
to handle them (Wibowo & Kochendoerfer, 2010). Fair risk transfer enhances performance and project 
success. Risks should be allocated to parties capable of managing them, but this is complex and prone to 
subjective judgment, leading to misallocation (Alonso‐Conde et al., 2007).

Expert opinions have been used to determine preferred risk allocation in previous studies (Ke et al., 
2010; Rafaat et al., 2020). In China’s PPP projects, most risks were shared between public and private 
sectors, revealing inconsistencies between preferred and actual risk distribution (Ke, Wang, and Chan, 2010). 
Implementing risk allocation in real projects is challenging, supported by literature documenting inadequate 
risk distribution (Ameyaw & Chan, 2016; Mazher et al., 2019). Evaluating a party’s ability to handle risk 
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depends on external factors, including bargaining power, stakeholder concerns, and financial arrangements 
(Ng & Loosemore, 2007).

Inefficient risk allocation has been examined in PPP projects. Ke et al. (2013) found that risk 
misallocation leads to poor project performance in Chinese PPP projects, particularly regarding government 
action, land acquisition, and approvals. Shrestha et al. (2018) found inefficiencies in risk allocation in 
Chinese PPP water supply projects, with external risks largely absorbed by the private sector despite limited 

Table 1.	 RAC Identified from Literature

RAC Description of the criteria Other examples in literature

Risk 
foresight

Ability of the party to identify 
and assess risk by predicting the 
probability of occurrence and the 

impact if that risk occurs.

(Mazher, 2019, Ameyaw and Chan, 
2016, Lam et al., 2007, Thomas et al., 
2003, Loosemore and McCarthy, 2008)

Response 
to risk

Ability of the party to minimize the 
probability and impact of risk before it 

takes place.

(Mazher, 2019, Ameyaw and Chan, 
2016, Lam et al., 2007, Thomas et al., 
2003, Loosemore and McCarthy, 2008)

Minimize 
risk loss

Ability of the party to minimize the 
loss/reduce the impact of the risk in 

case it occurs.

(Mazher, 2019, Ameyaw and Chan, 
2016, Lam et al., 2007, Loosemore and 

McCarthy, 2008)

Absorb 
risk impact

The ability of the party to sustain 
the impact of the risk based on their 

experience.

(Mazher, 2019, Ameyaw and Chan, 
2016, Lam et al., 2007, Thomas et al., 

2003, Irwin, 2007)

Low risk 
cost

The ability of the party to manage risk 
in the least possible cost.

(Mazher, 2019, Ameyaw and Chan, 
2016, Irwin, 2007)

Obtain risk 
premium

The ability to receive compensation 
of a loss borne as a result of risk 

occurrence.

(Mazher, 2019, Ameyaw and Chan, 
2016, Lam et al., 2007)

Exploit risk To take advantage of certain risks due 
to an organization’s capability and 

experience of dealing with that risk 
exceptionally well.

(Mazher, 2019, Ameyaw and Chan, 
2016, Lam et al., 2007, Loosemore and 

McCarthy, 2008)

Risk 
attitude

The attitude of a party towards risk 
management i.e. risk averse/seeker/

neutral/transfer. 

(Mazher, 2019, Ameyaw and Chan, 
2016, Chung et al., 2010)

Bargaining 
power/ 

negotiation 
tactics

The relative strength or influence of 
party in negotiating and executing the 
terms of the partnership agreement.

(Xu et al., 2010, Thomas et al., 2003, 
Arndt and Maguire, 1999)

Experience The level of knowledge, skills, 
technical/financial capacity and track 

record of party in executing and 
managing PPP projects.

(Xu et al., 2010, Zhu et al., 2007, 
Jin and Doloi, 2008)

(Adopted with permission from: (Rasheed et al., 2022))
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capacity to manage them. Scholars have developed best practices to evaluate each party’s capacity to manage 
identified risks, typically based on Risk Allocation Criteria (Ameyaw & Chan, 2016).

RISK ALLOCATION CRITERIA

Risk allocation criteria are used to determine the “what, which, and how” of risk allocation, or what risks to 
assign to which parties and how to accomplish allocation. For their broad application in PPP research, these 
standards taken from the contemporary literature have been included in Table 4.1. RAC evaluates a party’s 
capacity to successfully manage such risks. Risk allocation has traditionally been done through negotiations 
between players in the public and private sectors. Risk specialists from the public and commercial sectors 
form a risk allocation agreement. The value of negotiating in PPPs cannot be understated. It isn’t generally 
thought of as the ideal instrument for risk allocation practise, though. As one side may have more influence 
over the project than the other depending on its stage. For instance, the public sector has more power than 
the private parties during the procurement stage, which gives it more negotiating leverage. In the past, there 
have been instances where the private sector has been burdened with risks beyond its capacity, indicating a 
misuse of this approach (Loosemore & McCarthy, 2008; Xu et al., 2011). Hence, to better reflect the PPP’s 
risk-sharing principle, which specifies that responsibility for managing the risk should be placed with the 
party most qualified to do so, the ability of each party to handle risk may be taken into consideration to 
improve risk allocation, which will ultimately lead to effective risk allocation. Given there is a significant 
gap in understanding the risk management competence of the public and private sectors, research on risk 
allocation based on the risk management abilities of involved parties is crucial, and this paper aims to 
address this gap.

Research methodology
Every research study necessitates a well-defined research methodology, serving as a roadmap that directs 
the inquiry from inception to completion. (Akomea-Frimpong, Jin and Osei-Kyei, 2020). This study utilizes 
deductive reasoning approach using quantitative data collected through a questionnaire survey and collected 
data was analysed through statistical means. An extensive literature review was used to identify and develop 
a list of 10 RAC. However, a pilot research was carried out among four experts (two industry professionals 
and two academics) to determine the applicability and usefulness of the resulting RAC. The relevance 
and usefulness of the set of criteria were validated and reinforced by the experts, with just a few minor 
phrasing changes proposed and suggestion of removing one criterion for lack of clarity and redundancy. A 
questionnaire for the study was created using the finalized set of criteria using an online data gathering tool 
Qualtrics. Questionnaire survey was adopted for its widespread use in the area of construction management 
research (Wahid et al., 2023). The nine criteria are shown in Table 1 together with the corresponding 
definitions. Questionnaire was divided into two parts. First part corresponded to the respondent’s profile 
which was designed to assess whether they possessed appropriate experience and knowledge of PPP 
projects. Questions were asked about respondent’s experience in PPP project, type of project they worked 
on, their sector of association and position in their organization. These questions were important as they 
established credibility of the collected data, given the scarcity of PPP projects in New Zealand. Second 
part of the questionnaire was designed to understand the importance of the identified RAC and perceived 
risk management capability of the respondent’s organization for each RAC. A five-point Likert (1 = least 
important and 5 = most important) scale was adopted to assess the importance of RAC and ability of 
respondent’s organization to deal with risks in terms of identified RAC. A no idea (NI) option was also 
provided to respondents in case they felt they were not experienced enough to answer any of the questions.

After refining the questionnaire with the help of pilot study, the primary data for this study was gathered 
through an industry wide survey in New Zealand. All decision-makers and professionals from public and 
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private sector who have been involved in PPP initiatives in New Zealand were the survey’s target audience. 
A combination of two non-probability sampling techniques, convenience and judgement, was used to 
approach respondents as opposed to random sampling as the exact population wasn’t available. An ongoing 
PPP initiative was approached for initial group of responders. Given their degree of PPP scene experience, 
it was anticipated that they would know other possible responders as well, therefore they were asked to 
share the survey form link with their network as well. However, this approach wasn’t fruitful and did not 
achieve the desired number of responses. Therefore, additional steps were taken to increase the survey 
responses. In doing so, all the relevant PPP projects in New Zealand were identified to obtain of list major 
stakeholders. These stakeholders were then contacted through academic connections to participate in the 
survey. Additionally, professionals from PPP organizations who worked on these projects were contacted 
individually through email and LinkedIn connections to distribute the survey.

The collected data from questionnaire survey was subjected to various statistical analysis techniques such 
as mean score analysis, reliability analysis and exploratory factor analysis using latest versions of Microsoft 
Excel and Statistical Package for Social Sciences (SPSS). Mean score ranking was used to establish the 
importance of RAC along with standard deviation of each RAC. Factor analysis was performed in SPSS 
using principle component analysis with varimax rotation to obtain factor loadings of the 9 RAC. Suitability 
of these two analysis techniques was also considered through various tests such as Cronbach’s alpha, internal 
consistency reliability, correlation matrix, Kaiser-Meyer-Olkin (KMO), and Bartlett’s test of Sphericity 
given their widespread use in other PPP studies involving factors, such as Critical Success Factors 
(Babatunde et al., 2016), Risk Factors (Mazher et al., 2018) and Critical Success Criteria (Osei-Kyei and 
Chan, 2021). More detail on these tests is provided in the result section of this paper.

Factor analysis operates on the fundamental principle that observable variables can be condensed into a 
smaller collection of underlying variables that exhibit shared variance, a process known as dimensionality 
reduction (Yong and Pearce, 2013). The relevance of factors is determined by their eigenvalues, with only 
factors having an eigenvalue higher or equivalent to 1 being considered in analysis (Hsueh & Chang, 2017; 
Osei-Kyei and Chan, 2021). A n x n correlation matrix “A” will have “n” number of eigenvalues (λ1, λ2,…, 
λn) given by equation 1, where I represent the identity matrix of A. Since each Eigenvalue correspond to 
variances of the factors. Taking a percentage of Eigenvalue of each factor to the total number of factors 
resulted in the total variance explained by each factor.

	 | A – λI | = 0� (1)

Results and discussion
A total of fifty-one responses were deemed valid, and based on the comparison with other similar studies 
that utilized questionnaire surveys, the sample size was deemed adequate for further analysis, (Osei-Kyei 
and Chan, 2021) collected 48 responses, Ameyaw and Chan (2015c) obtained 35 responses and Jin, Zhang 
and Yang (2012) obtained 44 responses in their respective studies. Additionally, given the small number 
of PPP projects present in New Zealand and study area being somewhat advanced 51 responses were 
considered sufficient. Table 2 displays a comprehensive overview of the background information of the 
participants. As indicated in Table 2, the majority of respondents (63%) possess over five years of experience 
working on PPP projects.

The mean scores of the nine RAC were used to identify RAC groups (RACGs) through the Factor 
Analysis (FA) technique. Typically, a recommended variable to sample size ratio of 1:5 is followed prior to 
conducting FA (Lingard & Rowlinson). Given the sample size of 51 against nine RAC, the FA technique 
is deemed suitable and appropriate for the data set. However, to confirm the suitability of the technique for 
this study, various preliminary tests such as internal consistency reliability, correlation matrix, Kaiser-Meyer-
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Olkin (KMO), and Bartlett’s test of Sphericity were also conducted (Norusis, 2008; Osei-Kyei and Chan, 
2021).

Initially, a reliability test was performed using the Cronbach’s alpha model. The primary objective of 
the test is to verify if the factors and their corresponding Likert scale accurately measure the intended 
construct. The Cronbach’s alpha coefficient, which can range from 0 to 1, is commonly used to assess 
internal consistency. As a general guideline, George and Mallery (2021) proposed that a score of at 
least 0.7 is the minimum threshold, while a score of 0.8 or higher is considered an excellent indicator of 
internal consistency. The overall alpha value for the nine RAC was found to be 0.721, which exceeds the 
recommended threshold, suggesting a good level of consistency in the survey responses.

Table 2.	 Background information of survey participants

Item Type Frequency Percentage (%)

Public Central government 5 10

Local government 6 12

Private Main contractor 19 37

Consultant 4 8

Subcontractor 8 15

Others 9 18

    100

Position Project Director 3 6

Construction Manager 6 12

Project Manger 9 18

Project Engineer 5 10

Quantity Surveyor 7 13

Planning Engineer 4 8

Others (Supervisor, Contract administrator, Area 
manager etc.)

17 33

    100

Experience Up to 5 years 19 37

5-10 years 17 33

11-15 years 9 18

Over 15 years 6 12

    100

In addition, the correlation matrix was used to evaluate the relationships among the factors by calculating 
the partial correlation coefficients. The resulting matrix showed strong correlations among the nine RAC, as 
their correlation coefficients exceeded 0.30 for more than one other variable (Li et al., 2005; Norusis, 2008; 
Osei-Kyei and Chan, 2021). Output rotated component matrix from SPSS is tabulated in Table 3 below. 
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Furthermore, to check the adequacy of applying FA, KMO statistic and Bartlett’s test of Sphericity were 
performed (Table 4).

The KMO test is used to assess the degree of partial correlation among variables and its strength. A 
KMO value closer to 1.0 is considered to be ideal, while values below 0.5 are deemed unacceptable (Tang 
and Shen, 2013). However, many researchers have suggested value of greater than 0.7 to be desirable. 
Shrestha (2021) reported that for sample sizes below 100, a value exceeding 0.6 is considered acceptable. 
Results of this study revealed a KMO value of 0.687, indicating a significant overlap of information among 
the variables or the presence of strong partial correlation. This suggests that conducting a factor analysis is a 
plausible approach.

Table 3.	 Rotated component matrix of RAC

Rotated Component Matrix

  Component

1 2 3

RAC3 0.792    

RAC9 0.779    

RAC4 0.777    

RAC6 0.72    

RAC1   0.824  

RAC8   0.765  

RAC5   0.671  

RAC7     0.81

RAC2     0.75

The Bartlett’s test of sphericity is a statistical tool used to examine the null hypothesis that the correlation 
matrix is an identity matrix, indicating that the variables are independent and not suitable for factor analysis 
(Norusis, 2008). If the statistical test produces a significant result, typically less than 0.05, it means that the 
correlation matrix is not an identity matrix and the null hypothesis can be rejected. The Bartlett’s test of 
sphericity produced a large value (chi-square = 133.653) and a significance value of less than 0.05 (p = 0.00), 
suggesting that the population correlation matrix is not an identity matrix (ibid.).

Table 5 presents the analysis of the mean values of nine RAC along with factor loadings, Eigenvalues, 
percentage of variance explained and cumulative percentage of variance. The mean values, ranging from 4.34 
(indicating high importance) to 3.52 (important), and the standard deviation values (SD) ranging from 
0.53 to 0.94 are shown in the table. It is noteworthy that only three criteria are considered to be of very high 
importance in evaluating risk allocation decision in PPP projects. These criteria are “risk foresight” (ms = 
4.34), “response to risk” (4.12) and “minimize risk loss” (ms = 4.08).

As mentioned earlier, to investigate the underlying relationships among nine RAC, factor analysis 
was employed. This analysis holds importance as it condenses the factors into smaller clusters, facilitating 
practitioners in pinpointing the essential practices required to meet the criteria within these clusters. 
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Additionally, by employing factor analysis, practitioners gain insights into the interconnections among 
various criteria within each grouping.

A three-factor solution was obtained using principal factor extraction with varimax rotation, which 
had eigenvalues exceeding 1.0 (see Table 5). Varimax rotation was preferred because it simplifies the 
interpretation process by representing the principal component factor with a small number of easily 
interpretable variables (Osei-Kyei et al., 2017). All variables had factor loadings at or above 0.50, with seven 
of them exceeding 0.69, as shown in Table 5. This once again confirms the suitability of the survey data for 
factor analysis (Osei-Kyei, Tam and Ma, 2021). Table 5 presents the extracted factors, with their eigenvalues 
being greater than 1. Additionally, the three major factors account for 64.21% of the total cumulative 
variance, indicating the sufficiency of the three factors in representing the 10 RAC. These three major 
components are labelled as follows:

	 1.	� RACG1 – Risk management expertise.
	 2.	� RACG2 – Core risk management capability.
	 3.	� RACG3 – Risk management strategy.

Table 4.	 Results of reliability tests

KMO and Bartlett’s Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .687

Bartlett’s Test of Sphericity Approx. Chi-Square 93.063

df 36

Sig. .000

Figure 1.	 Scree plot from analysis
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The three primary components/groups were named according to the subfactors’ loadings, meaning that 
subfactors with higher absolute loading values had a greater impact on the naming of their respective RAC. 
It’s important to note, however, that this naming process can also be considered theoretical, subjective, as 
discussed in a previous study by Osei-Kyei et al., 2023.

RACG1: RISK MANAGEMENT EXPERTISE

Explaining 31.09% of the variance the first group was called “Risk management expertise”. This group 
consists of four RAC: RAC3 “Absorb risk impact”; RAC9 “Experience”; RAC4 “Exploit risk” and RAC6 
“Bargaining power/negotiation tactics” with factor loading of 0.792, 0.779, 0.777 and 0.720, respectively. 
Notably, these four sub criteria mainly relate to the past experience of a party in PPP project to implement 
valuable lessons learned and insights that can be used to inform future risk management practices. The 
RAC3 exhibits the highest factor loading value, indicating that the ability of a party to absorb the risk 
impact is a noteworthy criterion to take into account when allocating risks of the project. Shrestha et al. 
(2018) and Ameyaw and Chan (2016) also stress the importance of this in their studies that the party 
responsible for managing the risk should possess the ability to minimize the costs. It is important to note 
that bargaining power/negotiation tactics with a factor loading of 0.72 is an important criterion. Rasheed 
et al. (2022) stress the importance of understanding the negotiating power of each party at the time of 
allocating risks, as this can lead to unequitable allocation of risks at negotiation stage of the project. With 
a mean score of 3.84, this group ranked third in the mean score ranking of groups. However, still signifies 

Table 5.	 Mean scores, S.D., factor groups and Eigen-values of RAC

No. RAC Mean 
Score

Std. 
Dev.

Factor 
loading

Eigen- 
value

% of 
variance

Cum. % 
of var.

RACG1 Risk management 
expertise

3.84 2.799 31.09 31.09

RAC3 Absorb risk impact 3.81 0.932 0.792

RAC9 Experience 3.96 0.946 0.779

RAC4 Exploit risk 3.74 0.813 0.777

RAC6 Bargaining power/
negotiation tactics

3.86 0.903 0.720

RACG2 Core risk management 
capability

4.04 1.846 20.508 51.604

RAC1 Response to risk 4.12 0.606 0.824

RAC8 Minimize risk loss 4.08 0.866 0.765

RAC5 Low risk cost 3.92 0.868 0.671

RACG3 Risk management 
strategy

3.93 1.135 12.612 64.215

RAC7 Risk attitude 3.52 0.640 0.810

RAC2 Risk foresight 4.34 0.535 0.750
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importance on the mean score scale used in this study. Moreover, with an eigenvalue of 2.799 this group 
explains the most percentage of variance equal to a value of 31.09.

Risk management expertise plays a critical role in the successful execution of public-private partnership 
(PPP) projects. It involves the knowledge, skills, and capabilities of the project stakeholders in identifying, 
assessing, mitigating, and managing risks throughout the project lifecycle. In PPP projects, several factors 
come into play when considering risk management expertise, including the experience of the partnering 
entities, their ability to absorb risk impacts, their capacity to exploit risks for mutual benefit, and their 
bargaining power.

Experience of a partner: With a mean score of 3.96, this criterion ranked top of the group in terms of 
mean score ranking, however in terms of factor loading which can be interpreted as correlation of each 
criteria with the group ranked 2nd with a value of 0.779. The experience of a partner, whether it is a public 
authority or a private company, greatly influences their risk management expertise. A partner with prior 
experience in PPP projects brings valuable knowledge of potential risks, effective risk mitigation strategies, 
and best practices. They are better equipped to anticipate and address project-specific risks, drawing from 
lessons learned in previous ventures. This experience enhances their ability to navigate complexities, make 
informed decisions, and effectively manage risks throughout the project lifecycle.

Absorbing risk impact: This criterion ranked 1st in terms of factor loading with a value of 0.792, however 
ranked 3rd on mean score ranking with a value of 3.81 within the group. Risk management expertise in 
PPP projects includes the capacity to absorb and manage the impact of risks. Partners need to assess their 
financial strength, organizational resilience, and risk appetite to determine their ability to withstand the 
consequences of potential risks. A partner with robust financial resources and risk management systems 
is better positioned to absorb unexpected costs, delays, or other adverse events. This ability to absorb risk 
impacts reduces the potential negative consequences on the project’s overall objectives and ensures its long-
term viability.

Exploiting Risks: With a factor loading of 0.777 this criterion ranked 3rd and on mean score ranking 
ranked last within the group. Risk management expertise in PPP projects extends beyond risk mitigation 
to also encompass the identification and exploitation of potential opportunities. Effective risk management 
involves recognizing risks that may present opportunities for value creation, innovation, or improved project 
outcomes. Partners with strong risk management expertise possess the capability to identify and assess these 
risks, develop strategies to exploit them, and derive mutual benefits from the project. This proactive approach 
to risk management can lead to enhanced project performance, increased efficiency, and better outcomes for 
both parties.

Bargaining power of a party: This criterion ranked 2nd in terms of mean score with a value of 3.86 and 
ranked last in factor loading with a value of 0.72 having least amount of correlation with the principle 
component withing the group. The bargaining power of a party in a PPP project can significantly influence 
risk management expertise. A partner with stronger bargaining power may have greater leverage to negotiate 
risk allocation, risk-sharing mechanisms, and contractual provisions that favor their risk management 
strategies. This includes negotiating favorable terms related to risk transfer, insurance coverage, dispute 
resolution mechanisms, and performance guarantees. The ability to assert bargaining power effectively can 
help optimize risk management arrangements and align them with the party’s risk appetite and capabilities.

In summary, risk management expertise in PPP projects encompasses the experience of partners, their 
ability to absorb risk impacts, their capacity to exploit risks for mutual benefit, and their bargaining power. 
By leveraging their experience, partners can apply effective risk management practices, anticipate challenges, 
and implement mitigation strategies. The capacity to absorb risk impacts ensures the project’s financial 
viability and resilience. Identifying and exploiting risks as opportunities can lead to improved project 
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outcomes. Finally, effective bargaining power enables partners to negotiate risk allocation and contractual 
provisions that align with their risk management strategies. By considering these factors, partners can 
enhance their risk management expertise, increasing the likelihood of successful outcomes in PPP projects.

RACG2: CORE RISK MANAGEMENT CAPABILITY

Core risk management capability explained variance of 20.58% against an eigenvalue of 1.846 and 
combined with RACG1 explained 51.604% of cumulative variance. Furthermore, it ranks first amongst 
the group on mean score rank with a mean value of 4.04 representing high importance. It consists of three 
RAC, namely, RAC1 “Response to risk”; RAC8 “Minimize risk loss” and RAC5 “Low risk cost”. The risk 
allocation criterion in this group mainly relate to the efficiency of risk response in PPP projects. Response 
to the risk should be such that not only does it minimize the impact of the risk, but also does it in a cost-
effective way. RAC 1 and RAC8 corresponding to high importance with values of 4.12 and 4.08 ranked 1st 
and 2nd within the group. RAC1 also achieved the highest value (0.824) of factor loading not only in this 
group but amongst all other criterion as well.

In the context of public-private partnerships (PPPs), risk response refers to the actions taken by project 
stakeholders to address and mitigate risks throughout the various phases of the project’s lifecycle. The goal 
of risk response in PPPs is to either avoid risks altogether or minimize the likelihood and impact of their 
occurrence.

Risk response in PPPs involves proactive measures aimed at identifying potential risks and implementing 
strategies to prevent them from materializing or to mitigate their consequences. This proactive approach 
is crucial because PPP projects often span long periods, involve multiple stakeholders, and carry inherent 
complexities and uncertainties.

One aspect of risk response in PPPs is risk avoidance. This approach seeks to eliminate or bypass risks by 
making strategic adjustments to project plans, designs, or methodologies. For example, if a particular risk is 
identified during the planning phase of a road infrastructure project, the project stakeholders might choose 
to alter the route to avoid environmentally sensitive areas or to mitigate potential geological risks.

Risk mitigation is another key component of risk response in PPPs. It involves implementing measures 
to reduce the likelihood or impact of identified risks. This can include the use of advanced technology, 
robust safety protocols, contingency plans, or alternative construction methods. For instance, in a PPP 
project involving the construction of a high-rise building, the project team might employ state-of-the-art 
fire suppression systems and emergency evacuation procedures to mitigate the risk of fire incidents.

Furthermore, risk transfer is a strategy commonly utilized in PPPs. It involves the allocation of specific 
risks to the party best equipped to manage them. For example, the private sector partner in a PPP project 
may assume certain construction or operational risks based on their expertise, experience, and access to 
specialized resources. This transfer of risks allows each party to focus on areas where they have a comparative 
advantage, leading to more efficient risk management.

It is important to note that risk response in PPPs requires a collaborative approach and clear contractual 
agreements. The responsibilities and obligations of each party regarding risk management should be clearly 
defined and communicated. This ensures that risk response measures are properly implemented and that 
there is a shared understanding of risk allocation and mitigation strategies.

By focusing on risk response throughout the lifecycle of a PPP project, stakeholders can enhance the 
project’s resilience, optimize performance, and safeguard the interests of all involved parties. Effective risk 
response contributes to a more sustainable and successful delivery of infrastructure projects under the PPP 
framework.
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RACG3: RISK MANAGEMENT STRATEGY

“Risk management strategy” obtained 12.615% of the variance explained with an eigenvalue of 1.135 and 
consists of two subfactors, namely, RAC7 “Risk attitude”; and RAC2 “Risk foresight” with factors loadings 
of 0.810 and 0.750, respectively. The overall mean score of the group was 3.93 deeming this group 
important. These two criteria relate more with the approach and behaviour of risk management in an 
organization. Risk management approach can be traditional, agile, enterprise, resilience, collaborative or a 
combination of these. Similarly risk behaviour can be risk seeking, risk averse or risk neutral. Overall, these 
factors can greatly influence the way risk managers foresee and predict the risk probability and impact of 
a risk. The relevance of these items is also well-documented in literature (Akintoye, Beck and Hardcastle, 
2008; Jin, Zhang and Yang, 2012; Nisar, 2007).

Risk management strategy in public-private partnership (PPP) projects involves the systematic approach 
adopted by parties to identify, assess, mitigate, and monitor risks throughout the project lifecycle. Several 
factors, including the risk attitude and risk foresight of a party, play a crucial role in shaping the risk 
management strategy in PPP projects.

Risk attitude: This criterion obtained the least mean score among all the criteria with a value of 3.52 and 
was considered least important in respondents’ opinions. Risk attitude refers to a party’s willingness to take 
on risks and their approach to managing them. Different parties may have varying risk attitudes, ranging 
from risk-averse to risk-seeking. A risk-averse party is cautious and prefers conservative risk management 
strategies, aiming to minimize potential negative impacts. On the other hand, a risk-seeking party is more 
willing to accept higher levels of risk in pursuit of potential rewards. Understanding the risk attitude of each 
party involved in the PPP project is essential for developing a risk management strategy that aligns with 
their preferences and objectives.

The risk attitude of a party influences various aspects of risk management, including risk allocation, risk-
sharing mechanisms, and the level of contingency planning. For example, a risk-averse public authority may 
seek to transfer significant construction risks to the private partner through a robust contractual framework, 
while a risk-seeking private partner may be more willing to accept such risks in exchange for potential 
financial gains. By considering the risk attitude of each party, the risk management strategy can be tailored 
to strike a balance between risk mitigation and risk-sharing, ensuring a mutually acceptable approach.

Risk foresight: With a mean score of 4.34, this criterion ranked 1st among all of the criteria representing 
high importance. Risk foresight refers to the ability of a party to anticipate and identify potential risks 
that may arise during the course of the PPP project. It involves a proactive approach to risk management, 
whereby parties actively assess and analyze future uncertainties and emerging risks. Effective risk foresight 
requires a thorough understanding of the project’s context, the industry, and the specific risks associated 
with the project’s scope and objectives.

Parties with strong risk foresight capabilities engage in comprehensive risk assessments, scenario 
planning, and use predictive models to anticipate potential risks. By identifying risks in advance, parties 
can incorporate appropriate risk mitigation measures into the project’s design, planning, and contractual 
arrangements. This proactive approach helps to minimize the potential negative impacts of risks and 
enhances the overall risk management strategy.

Risk foresight also enables parties to make informed decisions about risk allocation, contractual 
provisions, and the selection of risk management tools and techniques. For example, if a party identifies a 
potential risk related to environmental regulations, they may incorporate strict environmental standards 
into the project’s requirements or engage in early stakeholder consultation to mitigate the risk of public 
opposition.

By considering both risk attitude and risk foresight, parties can develop a comprehensive risk 
management strategy in PPP projects. This strategy should encompass risk identification, risk assessment, 
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risk allocation, risk mitigation measures, and ongoing monitoring and control. Effective risk management 
strategies align with the parties’ risk preferences, anticipate future risks, and enable proactive measures to 
minimize negative impacts. Through a well-defined risk management strategy, parties can enhance the 
project’s resilience, protect their interests, and improve the chances of successful project outcomes in PPP 
projects.

Conclusion
PPPs have been increasingly adopted by governments worldwide as a preferred procurement approach for 
public infrastructure projects. In such projects, private sectors are often required to take on many of the 
risks that have traditionally been borne by governments. Although risk transfer is a key factor in achieving 
value-for-money, its implementation has been criticized as contentious and challenging. As such, achieving 
the optimal allocation of risks is crucial to ensuring the success of PPP projects. The traditional approach 
of allocating risks through negotiation have been criticized for its lack of objectivity. This study investigated 
nine RAC identified from previous literature to determine capability-based risk management. Data was 
gathered thorough a questionnaire survey from PPP projects in New Zealand. Mean score tanking was 
utilized to understand importance ranking of criterion and factor analysis was used to understand the 
underlying relation among the criteria and resulted in three factor groupings. Core risk management 
capability of a party was found to be the most significant of groups with the highest eigenvalue and 
percentage of variance explained. Mean score analysis results show that three criteria namely risk foresight, 
response to risk and minimize risk loss were considered of high importance with values of 4.34, 4.12 and 
4.08 respectively. Risk attitude was considered least important with a mean score value of 3.52. Risk group 
“risk management expertise”, comprising of four criteria explained most amount of variance (31.09%) with 
an eigenvalue of 2.79.

The research findings may be limited in their generalizability for several reasons. Firstly, the number of 
responses received was relatively low despite all efforts made to increase it. However, the sample size was 
considered adequate when compared to similar studies, and meaningful conclusions can still be drawn for 
future practice and reference. Secondly, the less common mode of PPPs in New Zealand, DBFMO, and 
the fact that survey participants were involved in various types of PPPs (such as transport, schools, and 
prisons) may limit the generalizability of the results to other regions of the world. Nevertheless, given the 
unique nature of PPPs in New Zealand, the research findings remain valuable for guiding future research 
and informing international policy practices. The results of this study provide a foundational framework that 
governments and private developers can employ to achieve more effective risk allocation. In addition, these 
findings will enable researchers to undertake similar empirical studies on the subject of capability-based risk 
allocation in other types of PPP projects be it in terms of the model employed such as BOT, BOOT etc 
or type of infrastructure delivered i.e. transport or power and social. Future research can also be focused on 
drawing comparisons between different types of PPP models based on the result from this study.
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