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Abstract

The adoption of public-private partnerships (PPPs) as a strategy for infrastructure projects, such as airports,
highways, bridges, water supplies, and telecommunication, has been implemented in developed and developing
countries with a number of obstacles. Based on this stance, critical success factors (CSFs) of public-private
partnership projects and the selection of appropriate PPP models are critical issues that need to be analyzed. A
multidisciplinary review of the literature on the critical success factors of public-private partnerships projects
reveals the lack of a comprehensive decision-making model for selecting an appropriate PPP model.

This paper presents a conceptual framework for a decision-making model to select the best PPP model considering
CSFs for developing countries. The model is expected to be used for infrastructure projects, mostly for airports.
The decision-making model is structured on the Analytic Hierarchy Process and sensitivity analysis. The decision-
making model is expected to be adopted as a tool and contribute to decision makers for selecting the best fit PPP
model for airports in order to enhance projects successfully.

Keywords: Public-Private Partnership (PPP), Critical Success Factors (CSF), Analytical Hierarchy Process

(AHP), Sensitivity Analysis, Decision Making Model, Airport

1. Introduction

Measuring the success criteria of public-
private partnership (PPP) procurement is a
complex issue and depends highly on which
stakeholders and experts have been asked.
PPP refers to a specific strategic approach
in which the projects are executed over the
duration of contractual relationships
between public and private entities to
provide services and/or assets [1]. PPPs
have become a popular way for
governments to engage private actors in the
delivery of government infrastructure and
services with the aim of increasing quality
and providing better implementations [2].
However, it is no surprise that researchers
would continue to study this area of the PPP
market [3], which will improve our
understanding of the pros and cons of PPP.
[4].Critical Success Factors in PPP projects
are the most important area of study related
to the success of PPP procurement.
According to the literature review on CSFs
in PPPs, the attention given to further
review and analysis is needed in this area of

study and area of success criteria of PPPs.
However, the criteria for the success of
public-private partnerships projects are a
very important subject which has received
little attention in the literature [5].

The conceptual framework and methods
outlined in this paper have been developed
as a part of a Ph.D. research project with a
special focus on the success criteria of PPP
projects for transportation sector “airports
projects” in developing countries. A
literature review for Critical Success
Factors of Public-Private Partnership
Projects covering the international point of
view and comprehensive comparisons
between different PPP  models in
transportations sectors have been done. The
Analytical Hierarchy (AHP) Process
method will be used to prioritize the success
criteria (SC) from the perspective of
Turkish experts, academics and decision
makers. Based on the priorities gained,
another AHP session will be structured to
compromise the SC with the alternatives so
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as to select the best fit. The outcomes of the
literature review and AHP based surveys
are expected to produce valuable ideas
throughout the development of the
interactive decision-making model in the
final stage. This paper reviews PPP and its
critical success factors followed by a brief
description of the Multi-Criteria Decision-
Making method and the methods based on
the literature review covering AHP. The
paper aims to reveal a conceptual
framework for a novel approach to select
the best fit PPP model based on AHP. In this
paper, a proposed conceptual framework is
presented and explained in detail.

2. Literature Review:

Although PPP is an important strategy in
delivering public facilities and service in
many developed and developing countries,
the term PPP is still not clearly defined [5].
However, according to Canadian Council
for PPP in 2007, PPP is defined as “a
cooperative venture between the public and
private sectors, built on the expertise of
each partner that best meets clearly defined
public needs through the appropriate
allocation of resources, risks, and rewards”
[6]. As shown by Zhang, et al. [7], in their
critical review of PPP research, the popular
research topics include PPP models and
their applications as risk management,
financing, and economic issues, legal and
procurement issues, government
regulations and guarantees. PPPs can
perform in different models such as
concessions, build-own-operate  (BOO)
build-operate-transfer (BOT), build-lease-
transfer (BLT) and transfer of operation
rights (TOOR) [8]. In the U.S. since 1991,
the major types of PPP projects used are
design-build (70%), concession (11%),
design-build-finance-operate  (5%) and
design-build-finance (5%) [9]. Moreover,
in Turkey, the popular PPP model which
has been wused is built-operate-transfer
(BOT) [8]. Design Built Finance Operate
(DBFO), Built Transfer Operate (BTO),
Operate and Maintain (O&M), Design
Construct Manage and Finance (DCMF) are
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other PPP models which have been used
widely in many developed countries [3]. In
addition, these countries have performed
this method for delivering infrastructure
projects in many sectors: transportation,
telecommunications, power, water,
sanitation,  health,  education, and
correctional facilities among others. Some
developing countries have only
implemented PPP as a delivery method for
construction transportation,
telecommunications and power
infrastructure [10]. Many PPP models have
been implemented in infrastructure
development in both developed and
developing countries, with diverse results
[11]. However, it is very important that the
role and performance of the public and
private sectors be clearly identified and
studied in order to achieve successful
projects. [12]. Different reasons for failure
of, and obstacles to, PPP projects have been
studied and investigated by researchers
during the previous year [12-14].

2.1  PPP in the transportation sector

Public-private partnerships (PPPs) are an
effective way to build and implement new
infrastructure and to solve critical
transportation problems in many sectors
such as airports, ports, railways and bridges.
In addition to these, PPP is used for
renovating, operating, maintaining and
managing existing transport infrastructure
facilities [15]. Therefore, the application of
competitive tender procedures to award
PPP  contracts becomes even more
important [8]. Many developed and
developing countries are contending with
two different policies, the first of which is
that countries are faced with the necessity to
improve competitiveness by investing in
transport infrastructure and the second of
which is that various member states are
compelled to contain their public budgets
[17]. Airports, as special and important
infrastructure, constitute some of the most
capital-demanding infrastructure and the
level of risk to which these investments are
subject is very significant, hardly
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decreasing the ability of private investors
and/or governments to undertake such bids
[18]. On the other hand, there is not one
single model for a PPP that can be used for
any airport project. In a number of cases, the
participation of the private sector needs to
be limited due to regulatory or operational
limitations. Moreover, financial and market
limitations do not allow for private
investment profitability. Nevertheless, there
are also cases where general risks in a
country, such as political instability and
security risks, especially in the developing
world, are perceived to be too high for
major foreign private investment, and the
domestic private sector does not have the
necessary financial base for such business.
Hence, the important question for any
government considering an airport PPP is
which PPP structure model is possible in the
given situations, and which is able to
achieve the best results for governments.
Selecting the appropriate PPP structure
model will always depend on a number of
factors, including project objectives,
financing requirements, market realities,
the ability of the government to manage and
supervise, the political and regulatory
landscape and the risk factors. [16]

2.2 CSFs for PPP in the literature review

Critical success factors could be defined as
the ‘few key areas of activity where
favorable results are absolutely necessary
for a manager to reach his/her goals’ [3, 16].
Numerous studies have been conducted to
identify  critical  factors for PPP
implementation, and a number of
researchers have adopted the concept of
CSFs to improve the understanding and the
perfect way of implementing PPP policy to
develop infrastructure in developed and
developing countries [3, 17].The concept of
CSFs has been studied in different areas of
PPP sectors, including the water sector
[18, 19], telecommunications, housing [14],
and the energy and transportation sector.
[20]  Moreover,  researchers  have
investigated factors influencing the success
of PPP in specific processes, such as the
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tendering process [17], the feasibility phase
[21], and the briefing stage [22]. Recently,
attention has been given to studying CSFs
for PPP projects in developing countries by
many researchers in many countries such as
the UAE, Nigeria, Ghana and China
[18, 23-26].

Although there are many studies in the area
of CSFs for PPP projects in the literature
review in different sectors especially in the
year 2016 [17, 18, 20, 23-27], it is clear that
summaries, reviews and detailed analyses
of these studies to identify the most
important  success factors for PPP
implementation is critical. To deliver a PPP
project in a better manner in developing and
developed countries, a systematical review
of the literature from 2000 to 2016 on CSFs
for PPP was done in this paper to improve
this objective. A list of the most important
findings of PPP CSF studies in the last
sixteen years and the details of the findings
are shown below:

Risk allocation and sharing;
Strong private consortium;
Available financial market;
Commitment made by partners;
Transparent procurement;
Political support; and
Favorable legal framework.

NogakownpE

2.3 Analytical Hierarchy Process Method
(AHP)
The AHP method was developed by
Thomas Saaty in the 1970s. AHP is based
on decomposing a complex MCDM
problem into a system of hierarchies and
then evaluating the components by a
pairwise  comparison. The pairwise
comparison matrix is constructed using the
relative importance of the alternatives in
terms of each criterion [28]. The
requirement for pairwise comparison in
AHP is regarded as an advantage as it
requires decision makers to think more
deeply about the weights of different factors
and to analyze all situations for deeper
levels. Another advantage of AHP is its
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ability to measure quality and quantity
indicators by using mental preferences,
expertise, and objective information [29].
According to Saaty, AHP is based on a two-
stage process: first, “decomposing the
complexity” and then *“synthesizing the
relations”

In the first step, AHP breaks down a
complex decision making problem into a
hierarchical structure (as shown in
Figure 1), composed of decision-making
components (criteria and alternatives) with
at least three levels: (1) overall objective at
the highest level; (2) multiple criteria which
define alternatives at the intermediate level;
and (3) alternatives at the lowest level. The
second step involves comparisons of
alternatives and criteria. Once a problem is
analyzed and the hierarchical levels are
formed, preferences are determined at each
level based on the relative importance of
each criterion. At each level, the pairwise
comparison is made among the criteria to
identify the impact of each criterion
compared to certain criteria at the upper
levels. Pairwise comparisons are carried out
using a 9-point standard scale [29].
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AHP is a reliable method for calculating the
weight of each criterion since it is based on
decision makers’ points of view rather than
decision matrices. AHP also allows
performing sensitivity analyses over criteria
and sub-criteria. A unique feature of AHP is
the possibility of calculating the
compatibility/incompatibility of decisions
made by the decision makers [29].

The advantages of using AHP include
achieving a higher quality product and a
shorter product development process. AHP
helps capture both subjective and objective
evaluation measures, providing a useful
mechanism for checking the consistency of
the evaluation measures and alternatives
suggested by the team, thus reducing bias in
decision-making. AHP allows
organizations to minimize the common
pitfalls of the decision-making process,
such as lack of focus, planning,
participation ~ or  ownership,  which
ultimately are costly distractions that can
prevent teams from making correct choices
[30]. The AHP structure comprises four
levels, as shown in Figure (1): the goal,
decision makers, criteria and the
alternatives.

[ Choosing Best PPP Model ]

[ PPP Experts ] [ Working at State ] Academics
Risk Strong Available Commitmen .
allocation private financial t made by Transparent Political Legal
and consortium market partners procurement support framework
sharina
[ BOT ] [ TOOR ] [ BOO ][ BOOT ] [ Concession ]

Figure 1. AHP Structure
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3. Research Methods

The aims of this paper are to structure a
conceptual framework so as to specify the
effective success criteria that affect the
selection of a best fit PPP model for airports
project in developing countries. Using an
inductive approach based on explorative
analysis is the strategy of this research.

The research design is illustrated in
Figure (2). The data which have been
collected from the literature review are
deconstructed, categorized and linked in
order to use them as input data to the

Define Mapping
Research Selecting
Problem Data Sources

Literatur
e Review
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Analytical Hierarchy Process method. The
AHP method is used as the Multi-Criteria
Decision Making (MCDM) method to
evaluate the concepts (CSFs and PPP
models) that have been selected from the
literature review for a pairwise comparison.
The decision-making model will be
developed based on the sensitivity analysis
to the result data from the AHP method. The
criteria and the alternative from the final
step will be sensitively analyzed to obtain
the best fit result. Validation of the model
will occur by applying it to a case study in
future.

)
Comparative
ggﬂys'sdfﬁr Categorizing
morels Concepts by
applying
Review study AHP method
for CSFs of N~
PPP i1
~—
Sensitivity
Analvsis

Validation of the

<:| DM model on a <:|

case study

Final . Results and
[ report }b[ g;gsf: }@ Discussions

Figure 2. Research Design

4. Conceptual Framework for selecting
a PPP Model.
The conceptual framework is defined,
according to Jabareen [31], as “a network,
or a plane of interlinked concepts that
together provide a  comprehensive
understanding of a phenomenon or
phenomena and are products of qualitative
processes of theorization.” The proposed
conceptual framework provides a step-by-
step pattern to identify the research goal.
The framework offers a process starting
with identifying the research concepts that
are collected from the literature review. The
literature is reviewed to determine the most
important critical success factors for public-
private partnership projects through the
articles published and indexed in search
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engines such as Scopus and Web of
Sciences. The next steps in the framework
aim to explain how these concepts will be
selected as well as the priorities by using
pairwise comparisons with a suitable
MCDM method (AHP). This Decision-
Making Model will be used as a tool to
select the best fit PPP model based on the
success criteria for airports public-private
partnership  projects in  developing
countries. Finally, a real case study will be
used to evaluate the model. The conceptual
framework process contains five main
steps: i) Identification, i) Concept
selection, i) Evaluation and
Implementation, v) Model development,
and vi) Result improvement as shown in
Figure (3).
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Expected Results

Effective criteria that
affect selection of a
fit PPP model for the
transportation sector
“Airports”

by applying S.A.

developing countries.
Validating the DM model on a case
study.

8 Partnership
= Concepts .
% Identification Selection EV«'iSl.u’:flon M?)I:jﬂd Implementation Final
< ) (AHP) Case Study Dreult
Comparison of
Public-Private
Partnership models
Transportation Sector
“Airports”
n . . Step 3: Step 4: Step 5:
(;g; Ideﬁ;{i?i)ciﬁon ConceS':se pSze.Iecti o EvaIgat_ion_and Developing an Intgractive Decision Result
Optimization Making Aprovments
The most important CSFs for PPP projects from an Pairwise comparison Selecting the best Intractive decision making model for Result
international point of view. between criteria, sub- fit PPP model for choosing the best fit PPP model based interpretation
The common PPP models for transportation sectors criteria and PPP airports projects on AHP and the effective success and final
“Airports” in developing countries. models. based on SC and criteria for airports projects in evaluation.

Keys

CSF: Critical Success Factor
PPP: Public-Private Partnership
SC: Success Criteria

S.A.: Sensitivity Analysis
IDM: Interactive Decision Making
AHP: Analytical Hierarchy Process

Figure 3. Conceptual Framework to select a PPP model

Search Engine: Scopus, Web of Science, Science Direct and
Google Scholar
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5. Discussion & Conclusion
Public-Private Partnership projects are
increasingly being used in the rapid
development of both developed and
developing infrastructure projects. The aim
of this paper is to reveal a conceptual
framework for a novel approach to selecting
the best fit PPP model based on AHP. In the
paper, a proposed conceptual framework is
presented and explained in detail. The
finding from the literature review has
revealed that there are seven important
critical success factors for PPP projects
including risk allocations and sharing, a
strong private consortium, an available
financial market, commitments made by
partners, transparent procurement, political
support and favorable legal frameworks.
These CSFs will be pairwise compared with
the selected PPP models, which are BOT,;
TOOR; BOO; BOOT and the Concession
by the AHP method. The results will be
used as input data to the interactive
decision-making model. The framework
presents a method that enables the decision
makers to select the best fit PPP model for
airport projects. The framework should be
tested in a case study. Furthermore, the
decision-making model revealed based on
the research is expected to be adapted as a
tool and expected to contribute to the
decision makers for selecting the best fit
PPP model for airports in order to enhance
the projects successfully.
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