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ABSTRACT 

 

 

RISK ASSESSMENT IN PUBLIC-PRIVATE PARTNERSHIP  

CITY HOSPITAL PROJECTS IN TURKEY 

 

Doğan, Tuğba 

M. Sc. Department of Civil Engineering 

Supervisor: Asst. Prof. Dr. Emre Caner Akçay 

 

June 2022, 160 pages 

 

Governments have difficulties in realizing the services that they should provide to the 

public due to their limited funds. This leads to the gradual increase in the use of the 

Public-Private Partnership (PPP) model, which is an alternative financing model. PPP 

is a long-term cooperation between the private and public sector to provide public 

services. Turkey is one of the developing countries that does not have enough funds, 

and implements the PPP model to fulfill urgent public needs. For the last ten years, 

Turkish Government has widely used the PPP model especially in realizing city 

hospital projects. However, the investors have experienced with several difficulties in 

implementing the projects due to several risk factors. Therefore, the main objective of 

this thesis is to perform the risk assessment for the PPP city hospital projects in Turkey. 

In this context, the list of potential risks in PPP city hospital projects was investigated 

by means of an extensive literature review. The probability of occurrence and the 

severity of impact of risk factors were explored through a questionnaire survey. The 

collected data was analyzed to investigate the priority of risk factors. The results 
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revealed that the top five most important risk factors in PPP city hospital projects in 

Turkey are foreign exchange rate fluctuations, inflation rate volatility, high finance 

cost, fiscal, and economic crisis, whereas poor productivity of equipment was the least 

significant risk factor. The results of this thesis can guide the future investors willing 

to invest in PPP city hospital projects in Turkey.  

 

Keywords: PPP, City Hospital Projects, Risk Assessment, Project Management, 

Turkey 
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ÖZ 

 

 

TÜRKİYE’DE KAMU-ÖZEL İŞBİRLİĞİ (KÖİ) MODELİ İLE YÜRÜTÜLEN 

ŞEHİR HASTANESİ PROJELERİ İÇİN RİSK DEĞERLENDİRİLMESİ 

 

Doğan, Tuğba 

Yüksek Lisans, İnşaat Mühendisliği Bölümü 

Tez Yöneticisi: Dr. Öğr. Üyesi Emre Caner Akçay 

 

Haziran 2022, 160 sayfa 

 

Devletler, sınırlı kaynaklarıyla topluma sunmaları gereken hizmetleri 

gerçekleştirmekte güçlük çekmektedirler. Söz konusu durum, alternatif bir finansman 

modeli olan Kamu-Özel İşbirliği (KÖİ) modelinin kullanımının giderek artmasına yol 

açmıştır. KÖİ, kamu hizmetlerini yerine getirmek için özel sektör ve kamu sektörünün 

birlikte yürüttüğü uzun soluklu bir işbirliği yapısına sahiptir. Türkiye, yeterli kaynağa 

sahip olmayan ve ivedi toplum ihtiyaçlarını karşılamak için KÖİ modelini uygulayan 

gelişmekte olan ülkelerden biridir. Son 10 yıldır, Türkiye Hükûmeti özellikle şehir 

hastanesi projelerinin gerçekleştirilmesinde KÖİ modelini yaygın olarak 

kullanmaktadır. Ancak, yatırımcılar çeşitli risk faktörleri nedeniyle projelerin 

uygulanmasında birtakım zorluklarla karşılaşmışlardır. Bu doğrultuda, bu tezin temel 

amacı Türkiye'deki KÖİ şehir hastanesi projeleri için risk değerlendirmesi yapmaktır. 

Bu kapsamda, KÖİ projelerinde karşılaşılabilecek olası risk faktörlerinin listesi 

kapsamlı bir literatür taraması yapılarak elde edilmiştir. Risk faktörlerinin meydana 

gelme olasılığı ve etkisinin şiddeti, bir anket çalışması aracılığıyla incelenmiştir. 

Risklerin önceliğinin belirlenmesi için anketten elde edilen veriler analiz edilmiştir. 
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Sonuçlar ise, Türkiye'deki KÖİ şehir hastanesi projelerindeki en önemli beş risk 

faktörünün döviz kuru dalgalanmaları riski, enflasyon oranı oynaklığı riski, yüksek 

finansman maliyeti riski, mali risk ve ekonomik kriz riski olduğunu, buna karşın 

ekipmanın düşük verimliliği riskinin en az önemli risk faktörü olduğunu ortaya 

koymuştur. Bu tezden elde edilen sonuçların, Türkiye’de KÖİ şehir hastanesi 

projelerine yatırım yapmayı düşünen yatırımcılara yol gösterebileceği 

düşünülmektedir. 

 

 

Anahtar Kelimeler: KÖİ, Şehir Hastanesi Projeleri, Risk Değerlendirmesi, Proje 

Yönetimi, Türkiye   
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CHAPTER 1 

 

INTRODUCTION 

 

One of the government’s most important duties is to provide the basic needs of the 

public. Today, certain situations may lead to difficulties in fulfilling these services. 

First of all, increasing population, technological developments, and the need for new 

investments bring unmet expenses. Although the governments try to supply the 

services that should provide to the public with their limited resources, other 

procurement models can also be used to fulfill urgent public needs. Accordingly, in 

developing countries, there is a need for a type of financing model to realize the large 

size and urgent investments. Utilizing the financial and technical power of the private 

sector is a key point to achieve these goals.  

Public-Private Partnership (PPP) is a financing model that can be explained as 

investments and services under public obligations where the costs, risks and profits are 

shared between the public and private sectors based on a long-term contract [1]. It 

refers to a structure where two stakeholders, including the public and private sectors, 

can provide the relevant public service in the most appropriate way with their different 

resources. Since PPP projects involve long-term period, they may involve many risk 

factors related to their design, construction and operation stages. With this aspect, it is 

more complex than the traditional procurement model [2]. The main purpose of the 

partnership in the investments is to increase the total value of the project [3]. Health 

services are among the services that the government is obliged to provide. Many 

healthcare projects have been carried out in Turkey in last ten years using the PPP 

model. These projects include several risk factors due to their complex nature. The risk 

assessment in PPP projects is extremely important, and is considered as a key factor 

for the project success [4].  

The first implementation of Public-Private Partnership (PPP) projects in Turkey 

started in 1984 with the distribution and trade in the field of electricity generation. 
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Subsequently in 1988, the construction, maintenance, and operation of PPP models on 

highway projects were permitted. As the first initiative in the field of health, in 2005, 

the private sector was allowed to carry out maintenance, repair, and restoration works 

of health facilities [5]. However, until the 2010s, no progress was made on the choice 

of the PPP model in the healthcare sector. In 2013, it was allowed to build, renovate 

and receive services in the field of health with the PPP model [6]. Therefore, Turkey 

has a very short history of using the PPP model in the healthcare sector. The vision of 

realizing health infrastructure investments in Turkey with the latest technological 

devices and very good physical facilities perceptibly corresponds to city hospitals. The 

most current and newest reforms in the field of health are city hospital projects. The 

Build-Lease-Transfer model is used in these projects. In this context, the model 

includes the construction of a health facility on the permitted land, the management of 

the operation process for a certain period after its completion by the private sector, and 

finally the transfer of the facility to the public sector. In addition, it has been made 

possible for the private sector to obtain rental income from the public sector [7]. 

Chan et al. [8] stated that an impartial, practical, and reliable risk assessment method 

is very important to obtain successful results from PPP projects. To put it more clearly, 

identifying risks effectively from both the public and private partners’ perspectives 

improves the performance of projects positively [9]. Although the number of PPP city 

hospitals has been gradually increased, the number of studies associated with it is also 

limited [8]. Hence, in this thesis, the main aim is to reveal and assess the risk factors 

in PPP city hospital projects in Turkey. First of all, the major risk factors in the PPP 

model, which is widely used in the healthcare sector, are discussed in detail. Within 

the scope of this thesis, a questionnaire survey was prepared with the information 

obtained from the literature review and conversations with the relevant people. This 

study focuses on identifying, evaluating, ranking the risks that affect the performance 

of PPP city hospital projects, and examining different risk perceptions between the 

public and private sectors. With the results of this study, there will be further effort to 

fill the mentioned gap in the field. The results will shed light on both researchers and 

industry practitioners seeking a useful reference on the risks in PPP projects, and also 

both domestic and foreign participants willing to be involved in PPP city hospital 

projects in Turkey. 
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Chapter 2 summarizes the PPP model and PPP city hospital projects in Turkey. In 

Chapter 3, the previous studies on risk factors in PPP projects are summarized. Chapter 

4 demonstrates the methodology that have been used in this study. Finally, the 

conclusion of this thesis is reported in Chapter 5. 
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CHAPTER 2 

 

PUBLIC-PRIVATE PARTNERSHIP (PPP) 

 

2.1 Definition of PPP 

 

The Public-Private Partnership (sometimes known as a PPP, 3P, or P3) does not have 

a single definition in the international literature. This issue makes it difficult to deliver 

a clear explanation and understanding of the model. Almost every international 

organization goes for a definition by highlighting a different feature of the model. The 

term PPP model has been frequently used and defined in several ways by World Bank 

(WB), International Monetary Fund (IMF), European Commission (EC), and similar 

international institutions.  

The World Bank (WB) [10] defines the PPP model as “a long-term contract between 

a private party and a government entity, for providing a public asset or service, in 

which the private party bears significant risk and management responsibility, and 

remuneration is linked to performance”. It is expressed as a public tender project in 

which the public sector can undertake duties within certain limits [10]. 

The International Monetary Fund (IMF) [11] defines PPP as “arrangements under 

which the private sector supplies infrastructure assets and infrastructure-based services 

that traditionally have been provided by the government.” IMF also emphasizes that 

the government makes infrastructure investments without resorting to loans and that 

the private sector can create job opportunities in new areas [12]. 

Asian Development Bank (ADB) [13] presents a framework in which PPP “describes 

a range of possible relationships among public and private entities in the context of 

infrastructure and other services”. 
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The European Commission (EC) [14] defines the PPP model as “cooperation between 

public authorities and the world the business which aim to ensure the funding, 

construction, renovation, management or maintenance of an infrastructure or the 

provision of a service”. 

According to a Canadian local guide (British Columbia’s Ministry of Municipal 

Affairs) [15], PPPs are defined as “arrangements between government and private 

sector entities for the purpose of providing public infrastructure, community facilities, 

and related services. Such partnerships are characterized by the sharing of investment, 

risk, responsibility, and reward between the partners”. In addition, it is stated that the 

main rationale for establishing partnerships is that the public and private sectors benefit 

from each other’s strengths [15]. 

According to the definition of the PPP model in the Eleventh Development Plan [7], it 

is expressed as “agreements that provide for the sharing of the costs, risks, and profits 

of investment and service projects between the public and private sectors on a 

contractual basis”. In addition, it was especially emphasized that the main difference 

of the PPP model from traditional public projects is that the cooperation process of the 

public with the private sector continues not only during the construction phase, but 

also throughout the design, construction, implementation, and audit processes [7]. 

In the light of the definitions, it is clear that there is not a single definition in this 

context, where it can be explained in different terms with the explanations of countries 

and international organizations. However, Public-Private Partnership in a broad sense 

is administrative contracts that ensure the participation of the private sector in the 

provision of public services through a contract signed between the public and private 

sectors, thus eliminating the financial barriers to the government. 

In Public-Private Partnerships, similar to every partnership, there must be at least two 

or more parties [14]. Regarding the word expansion of the PPP model; the word 

“Public” should be understood as a public institution, administration, or an entity 

controlled by the public sector. The word “Private” should be understood as 

companies, investors or institutions serving in the private sector. The word 

“Partnership” should be understood as a relationship between the distribution of tasks 
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and risks shared between the public and private sectors through a long-term contract 

[16,17]. 

With a simpler notation; 

V The public partners: Government Entities 

V The private partners: Local or international agencies 

V A contractual agreement: Between a public agency and private sector in 

businesses or any investments with technical or financial expertise 

V Achievements of each sector – Sharing service for the general public 

V Risks and rewards in the delivery of the service are shared between each party. 

Public-Private Partnerships have been implemented worldwide as an alternative way 

to traditional procurement to develop and manage public infrastructure and services 

methods [18]. 

  

2.2 Types of PPP 

 

Some contract models are formed with the differentiation of functions undertaken by 

the public and private sectors in various projects and sectors. In other words, the aims 

and requirements for the project lead to the formation of various types of partnerships. 

Mainly, PPP models vary in terms of private sector involvement. Besides, conditions 

such as capital assets, investment responsibility, the degree of undertaking the risks, 

and the duration of the contract are factors in the formation of partnerships [19]. 

A feature of PPPs is the integration of all (or most) of the project’s design, build, 

finance, maintenance, operation, and transfer functions with the private and public 

sectors. In this case, preliminary information about these functions between sectors is 

also given in Table 2.1. 
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Table 2.1 Major functions in PPP models 

Functions Explanation 

Design 
It is the creation of the design process from the concept designs to 

the preparation of the project. 

Build 
It is the construction of new infrastructure or service for 

investment. 

Finance 
It is the private sector that finances the whole or part of the capital 

expenditure costs for the project. 

Maintain 

It is the main feature of these PPP contracts that the private sector 

assumes the responsibility for maintenance throughout the 

contract period of the project. 

Operate 
It is the private sector that assumes operational responsibility 

throughout the contract period of the project. 

Transfer 
It is the transfer of investment property to the public sector at the 

end of the contract period. 

 

A risk associated with the project is transferred to the party in the best position to 

manage it. As mentioned above, the private sector plays a role in the design, 

construction, financing, operation, maintenance, and transfer of public facilities. 

 

Table 2.2 Types of PPP 

Build-Operate-Transfer (BOT) 

Design-Build (DB) 

Design-Build-Finance-Operate (DBFO) 

Operation & Maintenance (O&M) 

Build-Lease-Transfer (BLT) 

Build-Operate (BO) 

Transfer of Operating Rights (TOR) 
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The functions in Table 2.1 are shaped within a framework of PPP and the types of 

models that have appeared within the scope of the framework are Build-Operate-

Transfer (BOT), Design-Build (DB), Design-Build-Finance-Operate (DBFO), 

Operation & Maintenance (O&M), Build-Lease-Transfer (BLT), Build-Operate (BO), 

and Transfer of Operating Rights (TOR) (Table 2.2). These are the most commonly 

implemented models of PPP, which are aimed to increase the role of the private sector, 

are described: 

Build-Operate-Transfer (BOT): The private side undertakes the design, 

construction, finance, maintenance-repair, and operation functions with this model 

[20]. Dönertaş [21] expressed the term “transfer” as the project is handed over to the 

government after the contract period expires. Therefore, until the project is transferred 

to the government, the private side retains its property right [22]. 

Design-Build (DB): This model is to design and build the project in partnership with 

the private sector in accordance with the conditions determined by the public sector 

[20,22]. After the project is completed, its operation and maintenance are on the public 

side. It is worth noting that this model is also called Build-Transfer (BT) in some 

sources [22]. 

Design-Build-Finance-Operate (DBFO): In this model, the private sector’s 

responsibility to design, build, finance, operate, and/or maintain a project for a long-

term period [21]. At the end of the period, the facility is transferred to the public sector. 

The public sector is obliged to pay the private sector periodically during the 

construction phase or collectively after the completion of the facility construction. 

Payments made by the public sector to the private sector for the construction and 

operation period are based on the performance of the private sector. This model is 

sometimes called as Design-Build-Finance-Operate-Maintain (DBFO/M) in some 

sources [22]. 

Operation & Maintenance (O&M): In this model, the payment mechanism is under 

the responsibility of the government, on the other hand maintenance and repair tasks 

are the responsibility of the private sector [21]. It is the operation of a public facility 

according to the contract by the private sector. The government retains its ownership 
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of the facility. In this model, the payments made by the public to the private company 

depend on the performance of the private company [21]. 

Build-Lease-Transfer (BLT): In this model, the facility is rented out to the public 

sector after the private sector has completed the construction of the building [23]. The 

public sector pays rent to the private sector for the duration of the contract. The 

operation of the facility is under the responsibility of the private sector, and at the end 

of the contract period, the ownership of the facility is transferred to the public sector 

[21]. 

Build-Operate (BO): In this model, a facility is designed, built, financed, and 

operated by the private sector, within the framework of a contract between the public 

and private sectors. At the end of the contract, the facility remains in the private sector 

[24]. 

Transfer of Operating Rights (TOR): In this model, the right of operating an existing 

facility in the public sector is transferred to the private sector for a certain period. It is 

the release of the property to the private sector under certain conditions in return for a 

fee, provided that the property right of the facility remains in the public sector [24]. 

 

2.3 PPP in Turkey 

 

Turkey is one of the developing countries that extensively implements the Public-

Private Partnership model to overcome the financing problem of the government [25]. 

The responsibilities assigned to the private sector in PPP projects became apparent in 

the 1980s. Since the late 1980s and early 1990s, various legislation on PPPs has been 

enacted. Chronologically, these are as follows: 

Á For the first time in Turkey, with Law no. 3096 enacted on December 4, 1984, 

electricity generation, distribution, and trade of non-governmental 

organizations were allowed [5].  

Á Later, with the law numbered 3465 enacted on May 28, 1988, the construction, 

maintenance, and operation of PPP models in highway projects were allowed 

[5].  
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Á As a continuation of the same approach, with an additional article to the Law 

No. 5396 enacted on July 3, 2005, PPP models were allowed to carry out 

maintenance, repair, and restoration works of health facilities [6]. However, 

until the 2010s, no progress was made on the choice of the PPP model in the 

healthcare sector [6].  

Á In 2013, it was allowed to build, renovate and receive services in the field of 

health with the PPP model [6]. 

In summary, all legal regulations as PPP models in Turkey from the past to the present 

are in the form of the energy sector, highway sector, and infrastructure sector, 

respectively [26]. Also, models such as Build-Operate-Transfer, Build-Operate, Build-

Lease-Transfer, and Transfer of Operating Rights have been applied in Turkey. 

 

Table 2.3 Distribution of models of PPP projects in Turkey [27] 

Models Number of Projects % of Total 

Build-Operate-Transfer 123 48 

Transfer of Operating Rights 111 43 

Build-Lease-Transfer 18 7 

Build-Operate 5 2 

Total 257 100 

 

The number of PPP projects is shown in Table 2.3. According to this table, the Build-

Operate-Transfer model has ranked first as the most frequently used model in Turkey 

with a share of 48% (with 123 projects). Following this, the Transfer of Operating 

Rights model has ranked second with a 43% share (with 111 projects). Build-Lease-

Transfer is in third place with a share of 7% (with 18 projects). With a share of 2% 

(with 5 projects), the Build-Operate model has taken in the last place as the least 

frequently used model in Turkey. 
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Figure 2.1 PPP project types in Turkey 

 

On the other hand, with a numerical description, the energy sector has taken the first 

place in terms of the number of PPP projects with a share of 39.4%. This has been 

followed by highway projects, and the lowest share has been received by cultural and 

tourism facilities and railway projects with a share of 0.4% (Figure 2.1). 

 

 

Figure 2.2 Investment amounts of PPP project types in Turkey 
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Moreover, when the numerical description of the projects is evaluated in terms of the 

investment amount (Figure 2.2), highway projects has taken the first place with a share 

of 31.9%. This has been followed by airport projects (23.9%), and solid waste projects 

has taken the lowest share (with 0.1%).  

 

2.4 PPP City Hospital Projects in Turkey 

 

The demand for healthcare services is increasing day by day due to the growing 

population, the increase and diversity of diseases, the prevalence of chronic diseases, 

and the increase in the elderly population. The Turkish Government applies “Build-

Lease-Transfer” which is a special type of PPP model, to realize large hospital projects 

that require high capital. With this model, the facility is rented out to the public sector 

after the private sector has completed the construction of the building [21]. The 

government pays rental fee to the private sector during the period of contract. The 

operation of the facility is under the responsibility of the private sector, and at the end 

of the contract period, the ownership of the facility is transferred to the public sector 

[23]. 

On the other hand, the reasons for applying this model in health services are to increase 

the quality of services by making use of the experience and management skills of the 

private sector, other than finance, and to achieve high benefits in the time factor. In 

accordance with these explanations, it is possible to list the basic functions of the 

private sector in this model as follows [7,28]: 

• Providing financing 

• Developing the project in partnership 

• Realization of infrastructure construction 

• Provision/operation of the service 

The process of PPP practices in the health sector in Turkey started in 2005 and 

continued in 2013 with the construction, renovation, and service of facilities with the 

Public-Private Partnership Model [29]. With this model, the public sector focuses on 

the financial risk and cost that it imposes on the private sector, and as a result, the 
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government increases its share of other public investments. The main purpose is to 

eliminate the financing problem of the government in the short term [23]. 

          

 

Figure 2.3 PPP Project Cycle [2] 

 

In the “Build-Lease-Transfer” model, the public sector determines the location of the 

hospital, prepares the project and has the private sector build the hospital. In return, 

the public sector pays rent for 25 years at certain periods. At the end of the 25th year, 

the hospital is completely handed over to the public sector [23] (Figure 2.3). 

The sum of the investment period and operation period, including the project design 

and construction period, from the date of delivery of the land specified in the contract 

to the private sector, and the sum of the period until the transfer of the facility to the 

government is the contract period [30]. In city hospitals built with the Build-Lease-

Transfer model, the duration of tender finalization process is one year, the investment 

period is three years, and the operation period is twenty-five years [31]. This process 

is summarized in Figure 2.4. With the transition to the operating period, the repayment 

cost of city hospitals is paid from the revolving fund budget of the public sector and/or 

the central government budget. No reimbursement can be made before the completion 

of the construction work [31]. 

 

Planning Design Construction Operation
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Figure 2.4 PPP city hospital projects life cycle [31] 

 

The responsibilities of the parties during the contract period in the PPP model are 

listed. The main function of the private sector;  

¶ Execution of the services for which it is responsible in the facility [29], 

¶ Carrying out the necessary maintenance and repairs for the facility to remain 

in service continuously [29], 

¶ Carrying out the operation of commercial service areas [29].  

The private sector also owns the facility for the duration of the contract. On the other 

hand, the main function of the public sector; 

¶ Carrying out the main service and services not left to the private sector [29], 

¶ Supervising the transactions of the private sector [29], 

¶ Ensuring the public services in a healthy and uninterrupted manner [29]. 

The structure of the Public-Private Partnership Model can be examined in 7 stages 

[30]. The stages of the tender and evaluation process of the PPP city hospital 

projects are illustrated in Figure 2.5. 
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Figure 2.5 General contract process of PPP city hospital projects 

 

1. In the first stage, the Ministry of Health has to submit the projects determined 

within the framework of its plans, programs and policies, preliminary 

feasibility reports, and proposals for land/location procurement to the 

Presidency of Strategy and Budget [32]. 

2. In the second stage, the Presidency of Strategy and Budget makes a decision 

after examining the project proposals of the Ministry of Health [32]. 

3. If the project is accepted at this stage to be used in the tender works and 

processes, the Ministry of Health should prepare the preliminary project, the 

feasibility report, the standard documents, and the tender documents [32]. 

4. In the fourth stage, the tender announcement process begins. The construction 

works and pre-qualification announcement to be made by the government must 

be announced in the Official Gazette, in two newspapers with high circulation 

throughout Turkey and on the Internet, at least ninety days before the tender 

date [32]. 

1. Stage

• Presentation of the project, preliminary feasibility, and 

location determination

2. Stage

• Assessment of the project, preliminary feasibility, and location 

determination

3. Stage

• Preparation of preliminary project, feasibility report, basic 

standards document and tender document

4. Stage

• The tender announcement process

5. Stage

• Pre-qualification assessment process

6. Stage

• The process of receiving and evaluating tender offers

7. Stage

• Acceptance of the offer and the process of concluding the 

contract
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5. This stage is carried out with the pre-qualification evaluation process made in 

line with the submissions received. The companies that have passed the pre-

qualification evaluation receive an invitation letter at least sixty days before 

the tender day [32]. 

6. The evaluation process is initiated when private companies, to which the 

Ministry has sent an invitation, submit their offers for the work to be done [32]. 

7. As a result of the examination and evaluation, the highest efficiency offer with 

the least cost is accepted, and a contract is signed between the private sector 

giving the most advantageous offer and the Ministry [32]. 

Each project to be carried out with the PPP model in the field of health services has to 

complete this process by performing the indicated stages within the scope of the legal 

process. 

Private sector investors who win the tender in the BLT model, form a special purpose 

vehicle (SPV) whose scope of activity is limited to the PPP project. The PPP contract 

is made between the company formed as a SPV and the Ministry [29]. 

The public sector may have to find alternative ways to find additional financing by 

utilizing the PPP model. Likewise, if the private sector has a problem of lack of equity 

while constructing a facility, it may have to use loans from financing companies to 

obtain additional financial resources. The private sector side of the contract, which 

provides the financial source of the project through equity and debt financing, 

generally consists of one or more equity investors. Regarding the financing of PPP 

projects in Turkey, the private sector is required to participate in project financing with 

an equity amount of at least 20% of the total investment [24,33]. The financial flow 

process for PPP city hospital projects is presented in Figure 2.6. 
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Figure 2.6 PPP Financing Flow [34] 

 

As depicted in Figure 2.6, the public sector meets revenues from taxes paid by 

taxpayers, customer/user payments, or limited foreign aid. On the other hand, the 

private sector can obtain the necessary financing by borrowing directly from the bank 

or the government, or by using the bonds or stocks of financial institutions. In addition, 

in cases where the public sector lacks financing, it can also benefit from credit 

institutions. After the project is completed, payments are made to the private sector 

[35]. 
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The most prominent feature of the BLT model applied in city hospitals is the separation 

of health services into main services and support services. Accordingly, the health 

service, which is the main service, is provided by the public sector. On the other hand, 

the support services such as food, security, cleaning, spraying, maintenance and repair, 

and parking, which are outside the main service at the facility, are provided by the 

private sector. In the BLT model, the fees to be paid by the public sector to the private 

sector, constitute the sum of the “availability payments” and “service payments” 

[29,30]. 

 

Total Payment = Availability Payment + Service Payment              (2.4.1) 

 

1. The first payment, the “availability payment” can also be defined as the rental 

fee paid to the private sector during the contract period in return for the use of 

the facility by the public sector. In the BLT model, the public sector, which is 

not included in any cost expenditures during the construction of the facility, 

spreads the payment of the availability payment to the private sector that built 

the facility over the long term. The payments are made in cash quarterly each 

year; as in January for the January-March period, in April for the April-June 

period, in July for the July-September period, and in October for the October-

December period [29] 

2. The second payment to the private sector is the “service payment”. Services 

provided through the procurement of services such as maintenance and repair 

to keep the facility and equipment ready for use are divided into “mandatory 

services” and “non-mandatory services”. These service payments are made at 

the end of each month of every 5th year for 25 years [29]. 

2.1 Accordingly, building and land services, ground and garden maintenance 

services, and extraordinary maintenance and repair services are defined as 

mandatory services. These services are the services that must be performed 

by the private sector to keep its facilities and equipment ready for use [29]. 

2.2 Non-mandatory services are cleaning, security, parking, laboratory, 

imaging, and similar support services determined in the tender document. 



19 
 

It is left to the discretion of the Ministry of Health whether these services 

will be provided to the private sector [29]. 

In the pre-feasibility report of the project, it is also necessary to indicate the availability 

payments and the service payments to be paid to the private sector. In city hospitals, 

these payments are made from the revolving fund budget of the public sector. 

Payments are made within the framework of the contractual provisions signed between 

the public sector and the private sector [29,30]. 

Rental fees in city hospital projects depend on the exchange rate [36]. The payment 

mechanism protects private sector against the depreciation of the Turkish lira. Hence, 

when there is an increase in foreign currency in any period, the availability payment 

of less than the foreign currency value of the payments made in the previous period 

cannot be invoiced. Accordingly, the availability payment is revised in Turkish Lira, 

and the exchange rate criteria of the previous period is provided. This protection also 

increases the investment confidence of banks involved in financing city hospitals [31]. 

In other words, it is understood that although the payments to the private sector are in 

Turkish Lira, they are indexed to foreign exchange in US Dollars and Euros. 

Another distinctive feature of the BLT model is the risk allocation. The transfer of 

risks in the hospital field to the private sector in effective risk-sharing in line with the 

diversity and impact levels may be beneficial for the public sector [37]. Therefore, 

before risk allocation is made, the types of possible risks and their impacts should be 

properly evaluated. On the other hand, reducing risks favors both the public and private 

sectors. It points to a lower cost for the public sector, and a safer investment 

environment in both. Because the financing obligation mainly belongs to the private 

sector in the model. The private sector takes responsibility for project financing and 

construction. This responsibility, however, is not undertaken by the private sector free 

of charge, the costs are thus transferred to the public sector side to be made within the 

repayment period. [31]. An effective risk allocation model is presented in Figure 2.7. 
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Figure 2.7 Efficient risk allocation [35] 

 

Delmon [35] mentioned that the risk should be shared according to its value for money. 

Value for money is defined as a utility derived from every sum of money spent. Value 

for money is based on maximum efficiency and effectiveness. Transferring too much 

risk to the private sector is not only costly but can also negatively affect the stable 

execution of the project. On the other hand, too little risk transfer leads to a decrease 

in the value for money or the failure to achieve the expected profit. The aim is to 

provide the optimal point. Optimal risk allocation should be such that it benefits both 

the public and private sectors [35]. 

In this context, to summarize in the light of the aforementioned issues and the study 

by Pala [36], basic information about city hospitals is presented as follows; 

V The hospital land belongs to the public sector. 

V Groups such as medical, construction, and finance companies are taking the 

tender. 

V The construction is carried out by the companies that win the tender. 

V Maintenance activities are undertaken by the companies that win the tender. 

V 25 years of rent (+ maintenance activities fee) is paid by the public sector. 

V Medical Support Services are offered by the companies that win the tender. 

V Support Services are offered by the companies that win the tender. 
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2.4.1 PPP Projects for Healthcare Facilities in Turkey 

 

Hospitals that are financed and built with the Build-Lease-Transfer (BLT) model in 

Turkey are called “City Hospitals”. It was expressed in some other names before. It 

was first called “Integrated Health Campus”, then “Health Campus”, then “Public-

Private Cooperation”, and finally it was presented to the public as “City Hospitals” 

[23]. 

City hospitals are implemented with the BLT model within the scope of project 

financing in Turkey as mentioned before. Table 2.4 and Table 2.5 summarize the city 

hospital projects undertaken by the BLT model. Accordingly, a total of 35 city 

hospitals are planned to be constructed in Turkey. When these projects are completed, 

it is aimed to have a bed capacity of 44,033 patients. 18 of them are city hospital 

projects that are aimed to be built with the BLT model. Other projects were reported 

to be done with “general budgetary resources” instead of the BLT model [38]. 

Firstly, Adana City Hospital, Mersin City Hospital, Isparta City Hospital, and Yozgat 

City Hospital in 2017; Kayseri City Hospital, Manisa City Hospital, Elazig City 

Hospital, and Eskişehir City Hospital in 2018; Ankara Bilkent City Hospital, and Bursa 

City Hospital in 2019; Istanbul Başakşehir City Hospital, Konya City Hospital, and 

Tekirdağ City Hospital were put into service in 2020. The bed capacities, the starting 

date of the operation period, and the tender date of the city hospitals are summarized 

in Table 2.4. 

 

 

  



22 
 

Table 2.4 City hospitals completed with the BLT model [34] 

No Name of Project 
Bed 

Capacity 
Operation Date 

Tender 

Date 

1 
Adana City 

Hospital 
1,550 

September 2017                

(on service) 
2012 

2 
Mersin City 

Hospital 
1,294 

February 2017                      

(on service) 
2012 

3 
Isparta City 

Hospital 
755 

March 2017                     

(on service) 
2013 

4 
Yozgat City 

Hospital 
475 

April 2017                        

(on service) 
2011 

5 
Kayseri City 

Hospital 
1,607 

May 2018                               

(on service) 
2011 

6 
Manisa City 

Hospital 
558 

October 2018                        

(on service) 
2011 

7 
Elazığ City 

Hospital 
1,038 

August 2018                               

(on service) 
2011 

8 
Ankara Bilkent 

City Hospital 
3,711 

February 2019                         

(on service) 
2011 

9 
Eskişehir City 

Hospital 
1,081 

October 2018                       

(on service) 
2014 

10 
Bursa City 

Hospital 
1,355 

July 2019                                          

(on service) 
2015 

11 

İstanbul 

Başakşehir City 

Hospital 

2,682 
October 2020                                            

(on service) 
2012 

12 
Konya City 

Hospital 
1,250 

October 2020 

 (on service) 
2012 

13 
Tekirdağ City 

Hospital 
486 

November 2020 

(on service) 
2015 
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Table 2. 5 City hospitals under construction with the BLT model [34] 

No Name of Project 
Bed 

Capacity 
Operation Date 

Tender 

Date 

1 
Kütahya City 

Hospital 
610 2022 2016 

2 
İzmir Bayraklı City 

Hospital 
2,060 2022 2014 

3 
Kocaeli City 

Hospital 
1,210 2022 2013 

4 
Gaziantep City 

Hospital 
1,875 2022 2012 

5 
Ankara Etlik City 

Hospital 
3,624 2022 2011 

 

In addition, Kütahya City Hospital, İzmir Bayraklı City Hospital, Kocaeli City 

Hospital, Gaziantep City Hospital, and Ankara Etlik City Hospital are under 

construction, and are planned to be put into service in 2022 (Table 2.5). As mentioned 

above, other hospitals were decided to be built from the general budget. 

To summarize, a total number of 13 city hospitals with a bed capacity of 17,842 were 

constructed, on the other hand, 5 city hospitals with a total number of 9,379 beds have 

still been in the construction period [38]. 

In addition, it should be noted that with a total investment amount of 11.6 billion USD, 

city hospital projects are in the fourth place among all other sectors. Overall, a city 

hospital in Turkey has an average of 1,311 beds. The number of beds can go up to 

3,711 as in Ankara Bilkent City Hospital. In the city hospitals, there is an average of 

287 m² of closed area per bed, and this number can reach up to 350 m² in some 

hospitals [29]. The number of beds is a very important indicator in evaluating the 

efficiency of the hospital. According to the results of a systematic study on the 

efficiency and optimal size of hospitals, it has been revealed that hospitals with beds 

below 200 and above 600 beds are inefficient [36]. 
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Figure 2.8 shows that hospital projects are spread throughout Turkey. The map states 

which cities and how many beds city hospitals/hospitals opened or will open in service. 

With this, it is possible to make inferences about city hospitals that may be 

implemented in the future.  

When Table 2.4 and Table 2.5 are examined, it can be easily understood that 13 city 

hospitals are in operation and 5 city hospitals are under construction. In addition, one 

city hospital is planned to be built. Moreover, 10 hospitals are planned to be built using 

public budget [39]. In this respect, brief information about the first four city hospitals 

with the highest bed capacity are given below. 

 

1. Ankara Bilkent City Hospital 

Ankara Bilkent City Hospital, the largest city hospital in terms of bed capacity in 

Turkey, is a health facility project with the PPP model in Ankara. (Figure 2.9) 

 

Figure 2.9 Ankara Bilkent City Hospital 

The general information about Ankara Bilkent City Hospital are as follows: 

Á The tender process was finalized on October 10, 2011. 

Á It was built on 1,285,798 m² of land 

Á The bed capacity is 3,711. 
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Á The construction period is 3.5 years. 

Á The operation period is 25 years. 

Á It started accepting patients in February 2019. 

 

2. Ankara Etlik City Hospital 

Ankara Etlik City Hospital, the second-largest city hospital in terms of bed capacity in 

Turkey, is a health facility project with the PPP model in Ankara. (Figure 2.10) 

 

Figure 2.10 Ankara Etlik City Hospital 

The general information about Ankara Etlik City Hospital are as follows: 

Á The tender process was finalized on June 30, 2011. 

Á It was built on 1,400,000 m² of land. 

Á The bed capacity is 3,624. 

Á The construction period is 3.5 years. 

Á The operation period is 25 years. 

Á It is planned to start its operation in 2022. 
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3. Istanbul Başakşehir City Hospital 

Istanbul Başakşehir City Hospital, the third-largest city hospital in terms of bed 

capacity in Turkey, is a health facility project with the PPP model in Istanbul (Figure 

2.11). It also won the “PPP Contract of the Year” award within the scope of the 

International Project Finance Awards [40].  

 

Figure 2.11 Istanbul Başakşehir City Hospital 

The general information about Istanbul Başakşehir City Hospital are as follows: 

Á The tender process was finalized on March 15, 2012. 

Á It was built on 1,021,000 m² of land. 

Á The bed capacity is 2,682. 

Á The construction period is 3 years. 

Á The operation period is 25 years. 

Á It started accepting patients in 2020. 
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4. İzmir Bayraklı City Hospital 

İzmir Bayraklı City Hospital, the fourth-largest city hospital in terms of bed capacity 

in Turkey, is a health facility project with PPP model in İzmir. (Figure 2.12) 

 

Figure 2.12 İzmir Bayraklı City Hospital 

The general information about İzmir Bayraklı City Hospital are as follows: 

Á The tender process was finalized on December 10, 2012. 

Á It was built on 655,829 m² of land. 

Á The bed capacity is 2,060. 

Á The construction period is 3 years. 

Á The operation period is 25 years. 

Á It is planned to start its operation in 2022. 
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CHAPTER 3 

 

RISK ASSESSMENT IN PPP PROJECTS 

 

3.1 What is Risk? 

 

There are many definitions about the risk in the literature. A Guide to the Project 

Management Body of Knowledge (PMOK) [41] defined risk as “an uncertain event or 

condition that, if it occurs, has a positive or negative effect on a project’s objectives”. 

According to Siraj and Fayek [42], the risk is generally defined as uncertain events 

and their effects on the project. Amos and Dent [43] mentioned that once a risk is 

identified and defined, it ceases to be a risk and becomes a fixable problem. In this 

case, the identification and definition processes are the most important pieces of the 

puzzle. Uncertainty and risk are similar concepts. Risk is measurable uncertainty, 

uncertainty is an unmeasurable risk [43]. Yosmayan [44] stated the factors preventing 

the successful completion of the project are called risks. The problem is not the risk 

but an event occurring at that moment, while the risk is the factor causing the problem. 

The concept called risk is the uncertainty surrounding future events and results [44]. 

Ene [45] defines the risk in the most summary way as threats/negativities that may be 

encountered in the future and that may prevent the realization of the objectives, or 

opportunities that may facilitate the achievement of objectives. This definition 

includes two key elements of risk. The first is the probability of occurrence in the 

future, and the second is opportunity or threat. In broad terms, there are two different 

approaches to risk; in the first approach, the risk can be said to be uncertain as it can 

have both positive and negative consequences. In the second approach, risk can mean 

threat/danger as it can only have negative consequences. Risk is defined as “the effect 

of uncertain events that may positively/negatively affect the project objectives” [45].  
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Risk and uncertainty are not the same [2]. Cruz and Marques [2] mentioned the 

difference between these two concepts as the following example: The uncertainty 

about the evolution of small personal devices (tablets etc.) does not represent a 

significant risk for a fuel producer. On the other hand, the uncertainty behind fuel 

consumption means a serious risk for waste collection companies [2]. 

 

3.2 What is Risk Assessment? 

 

Risk is associated with the probability and consequences of an event. Risk assessment 

includes two important factors. First is the probability of occurrence of the event that 

leads to the risk. The second is the impact of the event caused by the risk [45]. 

The risk assessment in PPP projects is complex for both the private and public sectors. 

Due to the nature of the risk, it can be quite difficult to evaluate the risks due to the 

great uncertainty involved when the project encounters many situations. Generally, the 

risk is influenced by multiple factors, including human errors, data, and available 

information [46]. Risks can seriously affect a PPP project throughout its entire life 

cycle. Thus, it is extremely important to thoroughly identify the risks before 

undertaking a project [47]. 

On the other hand, the identification of risk factors is affected by the knowledge and 

experience of the person. It is correct to interpret this as “subjective”. As a result of a 

number of determinations, it has been determined that there are doubts about the 

reliability of the data. Therefore, it is more appropriate to make an “objective” risk 

identifications by determining the importance levels and effects of risk factors [48]. 

According to Cruz and Marques [2], one of the two components of risk management 

is risk assessment. The second component is risk response. More specifically, the risk 

response is defined as the determination of various measures that reduce the 

probability of occurrence and impact of the risk [2]. El-Sayegh and Mansour [49] 

stated that risk identification and assessment are integral processes of risk 

management. It is also mentioned that the appropriate risk identification and 

assessment process should be completed in order to decide on the appropriate risk 
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response strategies [49]. Measures developed against risk are implemented throughout 

the life cycle of the project [45]. 

According to international standards, risk assessment is performed in three stages [2]. 

These stages are risk identification, risk analysis, and risk response (Figure 3.1). All 

stages are in interaction with each other. Moreover, in each project, each stage is 

encountered at least once [41]. 

 

 

Figure 3.1 Three stages of risk assessment 

 

1) Risk identification 

Cruz and Marques [2] mentioned that the identification of all risks affecting the project 

should be made thoroughly to perform a successful risk assessment. The purpose of 

this stage is to make a comprehensive list of every condition that may affect the project 

[2]. Shen [50] mentioned that although the purpose of risk identification is to identify 

a list of risk factors, it is also to identify the importance of these risk factors. According 

to Birgönül and Dikmen [51], the first step required for risk identification is to identify 

all uncertain risk factors that may affect the outcome of the project. Moreover, the 

PMBOK [41] mentioned that the risk factors that may affect the project can be 

organized into risk categories. Siraj and Fayek [42] stated that the structured 

categorization of risk identification helps to reduce the uncertainties in this process, 

and provides a better understanding of its sources. Ebrahimnejad et al. [46] emphasized 

that the risks should be categorized according to the source or nature of these risks. 

Similarly, Bing et al. [52] mentioned that the risks in the project need to be sorted into 

some sort of categorization.  

1. Risk identification 2. Risk analysis 3. Risk response
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Risk identification is considered a starting point in the risk assessment process [49]. 

Siraj and Fayek [42] supported this issue as follows; risk identification is very 

important to identify risks in the first phase of the project. Because the next steps in 

risk identification can only be performed on identified potential risks. The occurrence 

of new risks throughout the life cycle of the project requires regular repetition of the 

risk identification process [42]. 

2) Risk analysis 

In the risk analysis stage, it is necessary to obtain the probability of occurrence of the 

risks and their impacts on the project. Depending on the size and complexity of the 

project, this stage can be challenging as there may not be enough data about the 

possible risk factors. In this case, it may be necessary to research similar projects, 

benefit from past experiences, and adapt these data to the relevant project [2]. 

According to Sungur [37], risk analysis is performed based on the evaluation of the 

future and the assumptions of the past. Ene [45] made some similar points on risk 

analysis. The possibility of the emergence of risks should be considered and possible 

risks should be defined within the project. Risk analysis is the analysis made to 

eliminate high-risk risks and mitigate the impacts on the project. These may require 

making additions to the structure of the project or redesigning the project [45]. 

Risk analysis is important to predict the uncertainties and risks that may arise in the 

project and to minimize their impacts. Risk analysis primarily seeks answers to the 

following questions [45]: 

i. What is the probability of occurrence of the risk factor? 

ii. What is the impact of the risk factor when it occurs? 

Risk probability assessment is the study of the probability of occurrence of each 

specific risk [46]. It is necessary to obtain the probability of occurrence of the risks 

[2]. On the other hand, risk impact assessment is the study of the effect on a project. It 

is necessary to identify negative impacts, such as threats, or determine the occurrence 

of positive effects, such as opportunities, and examined the impact on a project 

objective, such as time, cost, scope, or quality [46]. 

3) Risk response 
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Following the risk analysis, it is necessary to understand which of the risks involved 

are more critical and need more attention. This also means planning the measures to 

be taken to reduce the impacts of the identified risks [2]. In the risk response stage, 

some studies are carried out according to the importance of the data obtained from 

the risk analysis. According to Marques and Berg [53], it is necessary to develop 

strategies to reduce the effects of each type of risk in the project. The PMBOK [41] 

identified four risk response planning techniques as: risk avoidance, risk mitigation, 

risk acceptance, and risk transference (Figure 3.2). 

i. Avoidance of risk can be defined as efforts to eliminate risk in order to protect 

itself from the impact of risks on the project [41]. Similarly, Marques and Berg 

[53] emphasized that risk avoidance means ending the impact of the risk on the 

project. According to Ene [45], measures should be taken to eliminate the risk. 

In other words, while not all risks can be eliminated, some risks can often be 

avoided [45]. 

ii. Transference of risk can be defined as transferring the effect or threat of risks 

to a third party [41]. If the public and private sectors bear a certain risk, this is 

a common risk allocation mechanism [52]. Marques and Berg [53] mentioned 

that the risk factors need to be allocated where it can be better managed. 

Transferring the risk to third parties does not eliminate it, it transfers the 

responsibility of the risk [45]. Guarantees and insurance can be given as 

examples of transferring [45]. 

iii. Mitigation of risk can be defined as the efforts performed to reduce the 

probability of occurrence and impact of a risk on the project under an 

acceptable threshold in the relevant condition [41]. Similarly, Marques and 

Berg [53] emphasized that the aim of the risk mitigation is to reduce the impact 

or the probability of its occurrence on the project.  

iv. Acceptance of risk can be defined as acknowledging a risk in the absence of 

appropriate responses to deal with it [41]. Ene [45] stated that accepting the 

consequence of the risk is used when it is not possible to define another strategy 

in the project. 
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Figure 3.2 Risk response techniques 

 

3.3 Previous Studies on Risk Assessments in PPP Projects 

 

Researchers have made great efforts to perform risk assessment in PPP projects across 

the world. Sastoque et al. [54] performed risk allocation for PPP infrastructure projects 

in Colombia. In this study, first, a comprehensive literature review was conducted to 

identify the risk factors in PPP projects. Then, a comparison was made between the 

bibliographic risks and the risks of a real project. Finally, risk distribution was 

determined based on the results of the interviews. As a result of the interviews, the risk 

distribution was assessed in political, legal, operation, relationship, design, 

construction, macroeconomic, social, project selection, and financial categories. In the 

study, it was concluded that legal and relationship risks are key factors for a successful 

PPP implementation, and these risk factors highly depend on government 

regulations/stability. Akçay et al. [55] identified the risk factors in PPP hydropower 

projects. They developed a method to predict the feasibility of hydropower 

investments by taking into account the relevant risk factors. Table 3.1 summarizes the 

risk factors in this study. Owolabi et al. [56] conducted a study to investigate the risk 

of bankability of completion in PPP infrastructure megaprojects. They prepared a 

questionnaire with 23 criteria for evaluating completion risk in funding applications. 

After conducting a pilot study, the questionnaire was presented to the participants. The 

responses were subjected to tests such as reliability analysis, Kruskal-Wallis 

nonparametric test, descriptive statistics, principal rank agreement factor (PRAF), and 

Risk response

Avoidance Transference Mitigation Acceptance
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regression analysis. As a result, 21 reliable criteria were determined and the answers 

of the three main financiers (senior lenders, equity financiers, and infrastructure 

financiers) were analyzed with the Kruskal-Wallis test and PRAF. As a result of this 

study, 5 key criteria were identified as follows: “a construction contractor with years 

of experience of successful completion of megaprojects”, “the construction 

contractor’s financial strength”, “the existence of tried-and-tested technology for the 

construction of the project”, “the availability of an independent technical consultant”, 

and “the existence of a fixed-price turnkey construction contract”.  

 

Table 3.1 External and technical risk factors for PPP Hydropower Projects [55] 

Risk Factors 

E1. Change in law 

E2. Delay in project approvals and permits 

E3. Delay in expropriation/nationalization of assets 

E4. Change in government 

E5. Unavailability in material during construction 

E6. Unavailability of labour hours 

E7. Unavailability of finance 

E8. Insolvency of subcontractors and suppliers 

E9. Change in tax regulations 

E10. Import restrictions 

E11. Inflation rate volatility 

E12. Fluctation in foreign exchange rates and inconvertibility 

E13. Adverse change in financial markets 

E14. Fluctation in tariff rates specified by government 

E15. Fluctation in energy demand 

E16. Public opposition to project 

E17. Change in interest rates 

E18. Force majeure 

E19. Unaforable weather conditions during construction 

E20. Low flow rate during the operation period 
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Table 3.2 (Continued) 

Risk Factors 

T1. Problems with design 

T2. Delay in construction 

T3. Vagueness of geotechnical conditions 

T4. Poor quality of construction (rework) 

T5. Change in scope (increase/decrease in quantities) 

T6. Technical problems during operation 

T7. Technical problems during construction 

T8. Lack of organization and coordination 

T9. Third party delays (suppliers, subcontractors, etc.) 

T10. Accidents 

 

Zou and Li [57] used the fuzzy analytical hierarchy process (AHP) technique for risk 

assessment in a PPP expressway project in China. They undertook this research with 

five selected experts to verify the 42 risk factors. Table 3.2 shows the hierarchical 

structure of them. Then, these risks were grouped into seven categories: planning, 

tendering, financing, design, construction, operation, and transfer. In addition, by 

using a mathematical computation tool such as MATLAB, they ranked the risk factors. 

According to the results, the five most important risk factors are as follows: 

1. Planning deficiency,  

2. Low residual value  

3. Lack enough qualified bidders 

4. Design deficiency 

5. Long approval time for the project 
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Table 3.3 The risks of the PPP expressway [57] 

Risk factor with respect to lifecycle of PPP project 

Transfer stage 
Transfer failure 

Low residual value 

Operation stage 

Operation  safety 

Interest rate volatility 

Inflation rate volatility 

Low operation productivity 

Operator inability 

Fluctuating demand 

Operation / maintanence cost overrun 

Construction stage 

Environmental damage  

Safety risk 

Completion delay 

Construction cost overrun 

Availability problems of the capital 

Design stage 
Design deficiency 

Design flexibility 

Financing stage 

Low attraction to the financing 

Interest rate volatility 

High finance costs 

Legislation change 

Tendering stage 
High tendering cost 

Lack enough qualified bidders 

Feasibility study stage 

Long approval time for the project 

Land acquisition and compensation problem 

Planning deficiency 

 

Chan et al. [58] identified and assessed the major risk factors associated with the 

implementation of PPP infrastructure projects in China. They designed an empirical 

survey to analyze the risk factors. After an extensive literature review, they identified 

a total of 34 risk factors. These risk factors were clustered in the two main risk 

categories, and also a total of 10 sub-risk categories as shown in Table 3.3. In the 
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survey, participants were required to rate each risk factor using a five-point Likert 

scale. A total of 580 questionnaires were sent, and a total of 105 valid responses were 

obtained for data analysis. This study clarified the three most important risk factors for 

PPP projects in China as follows: 

1. Government intervention 

2. Government corruption 

3. Poor public decision-making processes 

 

Table 3.4 Categories including risks [58] 

Systematic risk category Risk descriptions 

1. Political risk group 

Government corruption, government intervention, 

nationalization/expropriation, public credit, poor 

public decision-making process 

2. Economic risk group 
Interest rate fluctuation, foreign exchange fluctua-

tion, inflation, financing risk 

3. Legal risk group 
Legislation change, imperfect law and supervision 

system, change in tax regulation 

4. Social risk group Political/public opposition 

5. Natural risk group 
Force majeure, unforeseen weather/geotechnical 

conditions, environment risk 

Systematic risk category Risk descriptions 

6. Construction risk group 
Completion risk, material/labor nonavailability, 

unproven engineering techniques 

7. Operation risk group 
Project/operation changes, operation cost overrun, 

price change, expense payment risk 

8. Market risk group Market competition, change in market demand 

9. Relationship risk group 
Third-party delay/violation, organization and coor-

dination risk, inability of the concessionaire 

10. Other risks 

Land acquisition, delay in project approvals and 

permits, conflicting or imperfect contract, lack of 

supporting infrastructure, residual risk, inadequate 

competition for tender 
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Ke et al. [59] examined the risk factors in PPP infrastructure projects in China. After 

obtaining data from 16 PPP projects in China, previous studies, and telephone 

interviews, a total of 37 potential risk factors were identified. These risks are presented 

in Table 3.4. A two-round Delphi survey was conducted with experienced practitioners 

to determine risk allocation preference. In total, 203 practitioners/academics 

participated in this study. In the first round of Delphi implementation, a total of 47 

completed questionnaires were returned, representing a response rate of 23%. In the 

second round, a total of 46 questionnaires were received which represents a fairly 

positive rate of 98% compared to the first round.  

The results obtained according to this research are as follows [59]: 

- Out of 37 risk factors, only “Expropriation/nationalization” is the risk factor 

that solely allocated to the public sector. 

- Risk factors to be mostly allocated to the public sector are: ‘‘Government’s 

reliability”, ‘‘Government’s intervention”, ‘‘Poor political decision making”, 

‘‘Land acquisition”, ‘‘Approval and permit”, ‘‘Corruption”, ‘‘Supporting 

facilities risk”, ‘‘Uncompetitive tender”, ‘‘Competition (Exclusive right)”, 

‘‘Change in law”, ‘‘Tax regulation changes”, and ‘‘Immature juristic system”. 

- Risk factors to be equally shared by both parties are: “Public/political 

opposition”, “Tariff change”, “Force majeure”, “Payment risk”, 

“Environmental protection”, “Insufficient financial audit”, “Subjective 

evaluation”, “Improper contracts”, “Inflation”, “Foreign exchange and 

convertibility”, “Ground/weather conditions”, “Market demand change”, 

“Third party reliability”, and “Interest rate”. 

- Risk factors to be mostly allocated to the private sector are: “Financial risk”, 

‘‘Construction completion”, ‘‘Construction/operation changes”, ‘‘Delay in 

Supply”, ‘‘Technology risk”, ‘‘Operation cost overrun”, ‘‘Residual assets 

risk”, ‘‘Consortium inability”, ‘‘Organization and coordination risk” and 

‘‘Private investor change”. 

- No risk factor was included in the category that should only be allocated to the 

private sector. 
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Table 3.5 Risk factors in PPP projects [59,60] 

ID Risk Factor 

1 Corruption 

2 Government’s intervention 

3 Expropriation and nationalization 

4 Government’s reliability 

5 Third party reliability 

6 Public/political opposition 

7 Immature juristic system 

8 Change in law 

9 Interest rate 

10 Foreign exchange and convertibility 

11 Inflation 

12 Poor political decision making 

13 Land acquisition 

14 Approval and permit 

15 Improper contracts 

16 Financial risk 

17 Construction/operation changes 

18 Construction completion 

19 Delay in supply 

20 Technology risk 

21 Ground/weather conditions 

22 Operation cost overrun 

23 Competition (exclusive right) 

24 Market demand change 

25 Tariff change 

26 Payment risk 

27 Supporting utilities risk 

28 Residual assets risk 

29 Uncompetitive tender 

30 Consortium inability 

31 Force majeure 

32 Organization and coordination risk 

33 Tax regulation changes 

34 Environmental protection 

35 Private investor change 

36 Subjective evaluation 

37 Insufficient financial audit 
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Another study by Ke et al. [60] examined the probability and consequence of risk 

factors exposed to PPP infrastructure projects in China. 37 potential risk factors, shown 

in Table 3.4, were presented to participants in a questionnaire similar to the study by 

Ke et al. [59]. Participants were requested to rate the probability and severity of risk 

factors using a five-point Likert scale. This scale was used to calculate the mean score 

for each risk. As a result of the questionnaire, two different data were obtained, which 

are the probability of occurrence and severity of each risk factor. In this study, risk 

importance index was calculated by multiplying the probability value and the 

magnitude of the consequences.  

According to the risk significance index scores, the top ten risk factors were as follows: 

“government’s intervention”, “poor political decision making”, “financial risk”, 

“government’s reliability”, “market demand change”, “corruption”, “subjective 

evaluation”, “interest rate”, “immature juristic system”, and “inflation”. This study 

concluded that many of the critical risk factors in PPP infrastructure projects in China 

are associated with economic, political, and legal conditions [60]. 

Hwang et al. [61] examined the critical success factors as well as positive and negative 

factors of the PPP infrastructure projects in Singapore. In this study, critical risk factors 

and preferred risk allocation were determined based on the data obtained from 

construction companies in Singapore. The identified 42 risk factors were presented to 

the participants with a questionnaire. The mean score ranking technique was used to 

rank the collected data. This study concluded that 8 risk factors should be transferred 

to the public sector, 19 risk factors should be transferred to the private sector, 11 risk 

factors should be allocated to both parties, and 4 risk factors should be allocated based 

on specific circumstances. The risk factors and allocated parties are shown in Table 

3.5. 

 

 

 

  



42 
 

Table 3.6 Risk allocation of PPP projects  [61] 

Allocation Risk factors 

Public sector Private 

Unstable government  

Nationalization/expropriation 

Strong political interference 

Lack of support from government 

Change in tax regulation 

Inconsistent legal regulatory framework 

Lack of legal/regulatory framework 

Site availability 

Private sector 

Geological conditions 

Weather 

Environment 

Poor financial market 

Level of demand in project 

Availability of finance 

Financial attraction of project to investors 

High finance cost 

Design deficiency 

Construction cost overrun 

Construction time delay 

Material availabilit 

 Poor quality workmanship 

Site safety and security 

Operation cost overrun 

Low operation productivity 

Maintenance cost higher than expected 

Maintenance more frequent than expected 

Organizational and communication risk 
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Table 3.7 (Continued) 

Allocation Risk factors 

Shared  

Inflation 

Interest rate 

Force majeure 

Corruption and bribery 

Residual asset 

Scope variation 

Inadequate experience in PPP 

Inadequate distribution of responsibilities 

Inadequate distribution of authority 

Differences in working method 

Lack of commitment between parties 

Negotiated based on 

specific circumstances  

Level of public opposition to project 

Delay in approvals and permits 

Unproven engineering techniques 

Excessive contract variation 

 

Chan et al. [8] mentioned that the PPP model is a faster option to deliver demanded 

services. Their study aimed to define the critical success factors (CSF) for conducting 

the viability potential of PPPs. An empirical questionnaire was prepared, and 

participants were asked to rate a total of 18 CSFs that contributed to the success of 

PPP infrastructure projects, compiled from the literature. These factors are presented 

in Table 3.6. Participants were selected from industrial practitioners. After performing 

the questionnaire, the collected data were analyzed using the factor analysis technique. 

Based on the findings, it was mentioned that the critical success factors can be grouped 

under five main headings such as “stable macroeconomic environment (a to f)”, 

“shared responsibility between public and private sectors (g to j)”, “transparent and 

efficient procurement process (k to m)”, “stable political and social environment (n to 

q)”, and “judicious government control (r)”.  
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Table 3.8 CSFs of PPPs in infrastructure projects [8] 

CSFs of PPP 

a Sound economic policy 

b Favorable legal framework 

c Stable macroeconomic condition 

d Appropriate risk allocation and risk sharing 

e Available financial market 

f Multibenefit objectives 

g Shared authority between public and private sectors 

h Commitment and responsibility of public and private 

i Project technical feasibility 

j Thorough and realistic assessment of the cost and benefit 

k Competitive procurement process 

l Transparency procurement process 

m Well-organized and committed public agency 

n Political support 

o Social support 

p Strong and good private consortium 

q Good governance 

r Government involvement by providing guarantee 

 

Aladağ and Işık [9] examined the design and construction risks of BOT mega 

transportation projects in Turkey. In this study, 11 risk factors were identified by 

conducting interviews with the relevant people. The risk factors are presented in Table 

3.7. After obtaining the risk factors, their significance levels were ranked using the 

fuzzy analytical hierarchy process (FAHP) method. As a result of this study, the three 

most important design and construction risks were as follows: 

1. Occupational accidents 

2. Integration between design and construction phases 

3. Excessive design variations 
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This study concluded that more emphasis should be placed on Occupational Health 

and Safety (OHS) training in order to prevent the effects of the risk of occupational 

accidents on the project [9]. 

 

Table 3.9 Design and construction risks in BOT mega transportation projects [9] 

Risk ID Risks 

R1 
Delays, uncertainties and inconsistencies in the design 

and construction phases 

R2 Improper design 

R3 Excessive design variations 

R4 Occupational accidents 

R5 Improper technology use 

R6 Delays in procurement 

R7 Construction changes 

R8 Lack of support facilities 

R9 Lack of supportive infrastructure facilities 

R10 Integration between the design and consruction phases 

R11 Technical risks 

 

According to Dönertaş [21], the risk factors in PPP wastewater projects in Turkey are 

as follows: interest risk, inflation risk, currency risk, financing risk, cost overrun risk, 

demand guarantee risk, force majeure risk, design risk, political risk, legal risk, 

operation and maintenance-repair risk, expiration risk, performance risk, income risk, 

technology risk, environmental risk, energy efficiency and sustainability risk, scrap 

value risk, bankruptcy risk, and force majeure risk. 

Bing and Akintoye [52] conducted a research on determining the risk allocations in 

PPP infrastructure projects in UK. In this study, it was argued that the way to identify 

risk factors is to develop a risk “checklist” (or catalogue) and some sort of 

categorization. The risk factors were evaluated at three levels: macro-level risks, meso-
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level risks, and micro-level risks. The macro-level was outsourced, that was under 

external influences, which were political and legal conditions, economic conditions, 

social conditions, and weather conditions. The meso-level was sourced, that was 

located inside the project system, which were project demand, location, design and 

construction, and technology. The micro-level represented the risks of relations 

between the stakeholders, such as relationship risks, third party risks. The risk factors, 

and their levels are shown in Table 3.8. 
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Table 3.10 Risk factors, risk levels, and risk categories for PPP infrastructure 

projects in UK [52] 

Risk meta-

level  

Risk factor category 

group  
Risk factor 

Macro level 

risks 

Political and govern-

ment policy 

Unstable government 

Expropriation or nationalisation of assets 

Macroeconomic 

Poor public decision-making process 

Strong political opposition/hostility 

Poor financial market 

Inflation rate volatility 

Interest rate volatility 

Influential economic events 

Legal 

Legislation change 

Change in tax regulation 

Industrial regulatory change 

Social 

Lack of tradition of private provision of  

public services 

Level of public opposition to project 

Natural 

Force majeure 

Geotechnical conditions 

Weather 

Environment 

Meso level 

risks 

Project selection 
Land acquisition (site availability) 

Level of demand for project 

Project finance 

Availability of finance 

Financial attraction of project to investors 

High finance costs 

Residual risk Residual risks 
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Table 3.11 (Continued) 

Risk meta-

level  

Risk factor category 

group  
Risk factor 

Meso level 

risks 

Design 

Delay in project approvals and permits 

Design deficiency 

Unproven engineering techniques 

Construction 

Construction cost overrun 

Construction time delay 

Material/labour availability 

Late design changes 

Poor quality workmanship 

Excessive contract variation 

Insolvency/default of sub-contractors or 

suppliers 

Operation 

Operation cost overrun 

Operational revenues below expectation 

Low operating productivity 

Maintenance costs higher than expected 

Maintenance more frequent than expected 

Micro level 

risks 

Relationship 

Organisation and co-ordination risk 

Inadequate experience in PPP/PFI 

Inadequate distribution of responsibilities 

and risks 

Inadequate distribution of authority in     

partnership 

Differences in working method and      

know-how between partners 

Lack of commitment from either partner 

Third party 
Third Party Tort Liability 

Staff Crises 
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3.4 Previous Studies on Risk Assessment in PPP Healthcare Projects 

 

Many researchers have attempted to perform a risk assessment for PPP Healthcare 

Projects. Abdou and Zarani [62] examined a PPP healthcare project in the United Arab 

Emirates (UAE), and conducted a survey to identify, and rate the risk factors. The 

completed list in this study is presented in Table 3.9. 

 

Table 3.12 Risk factors for PPP healthcare projects in UAE [62,63] 

Risk ID Risk Factor 

1 Design changes by client 

2 Slow process of government approvals 

3 Lack of design experts 

4 Lack of guidance from client 

5 Market conditions 

6 Inadequate specifications 

7 Incomplete/poor project scope 

8 Poor project management systems 

9 Lack of communication/coordination within gov. organizations 

10 Inappropriate project organization structure 

11 Project design complexity 

12 Errors and omissions 

13 Defective/ inadequate designs 

14 Lack of communication/coordination within design team 

15 Resources shortage 

16 Culture differences 

17 Unforeseen soil conditions 

18 Exchange rate fluctuations 

19 Inflation & interest rate 

20 Changes in project consultancy costs 

21 Changes in policies and laws 

22 Taxation on material 

23 Political instability 

24 Act of God 
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According to this study, the most important factor in a PPP healthcare project both for 

the public and private sectors is design changes by clients. Other important factors are: 

slow process of government approvals, lack of design experts, and lack of guidance 

from clients [62]. 

Vrangbaek [64] examined the implementation of Public-Private Partnership model in 

the Danish healthcare sector. This study showed that PPP model is used in limited 

numbers in the Danish healthcare sector. This study also identified the risk factors in 

PPP healthcare projects. The risk factors associated with the private sector are 

economic, and resources risk; the risk factors associated with both public and private 

sector are construction, contractual, and trust relations risk; the risk factors associated 

with the public sector are intervention, private sector bankruptcy, corruption, and 

political risk. 

According to Mokrini and Aouam [65], partnerships in PPP projects brought a number 

of benefits to the parties, but there were many risks that need to be assessed. They 

assessed supply chain risks of outsourcing logistics in the Moroccan PPP healthcare 

sector. In this research, a risk assessment approach was used to rank the risk factors 

based on the decision maker’s judgments. Risk factors were separated into different 

categories such as operational, financial, technology, information related, relational, 

and internal as shown in Table 3.10.  
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Table 3.13 Risk factors in PPP healthcare projects in Morocco [65] 

Category Risk 

Operational:  

Poor service 

performance 

R1 - Poor infrastructure and handling 

R2 - Delivery delays 

R3 - Failure in attaining an acceptable degree of reactivity 

and flexibility 

R4 - Disorder of operations at the transition phase 

R5 - Medicinal products quality deterioration 

Financial 
R6 - Unrealized savings with possible increased costs 

R7 - Loss of patients' loyalty 

Technology 
R8 - Poor information system integration leading to failure 

in product traceability 

Information 

Related 

R9 - Strategic and operational information leakage 

R10 - Latent information asymmetry between client and 

service provider 

Relational 

R11 - Poor supplier relations: Poor morale/employee is-

sues 

R12 - Reduced customer/service provider contract 

R13 - Conflicts of culture 

Internal 

R14 - Poor contract (unclear) or poor planning of outsour-

cing functions 

R15 - Poor selection of service provider 

R16 - Unrealistic or high expectations regarding the ser-

vice provide performance 

R17 - Lack of skills to evaluate, manage and monitor out-

sourced functions 

R18 - Loss of control over the service provider 

 

Atasever [31] investigated the risk factors in city hospital projects in Turkey. 

According to this study, the risk factors associated with the private sector were: design, 

cost overrun, maintenance and repair, operation, technology, bankruptcy, political, 

legal, qualified personnel, and security risks.  
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Uysal [29] focused on financing risk in PPP city hospital projects. He mentioned the 

following points: 

- The financing risk belongs to the private sector. 

- Various guarantees are often given by the public sector to the capital provided 

by financial institutions. 

- The private sector undertakes the risks of project financing, construction, 

operation, and maintenance in the Build-Lease-Transfer model.  

Sonğur and Top [66] focused on PPP integrated health campus projects in Turkey. A 

survey was applied to 97 participants. This study aimed to assess the risk factors in 

PPP integrated health campus projects, and to get the opinions of the relevant 

participants about the success and failure factors of these projects. Within the scope of 

this study, six questions were asked to the participants.  

o It was asked what should be the most important reasons for choosing the PPP 

model in integrated health campus projects. In response to the question, the 

most important determinants were “the infrastructure skills of the private 

sector” and “the efficient operation of the private sector”. 

o It was asked about the factors affecting the success of the PPP model. In order 

of priority, “appropriate risk distribution” and “well-prepared contract 

document” came. 

o Participants were asked to prioritize potential problems regarding the PPP 

integrated health campus projects. As a result, “a large number of legal 

regulations” was perceived as a serious problem. 

o Risk factors in PPP integrated health campus projects were grouped into six 

categories. These were financial risks, operation risks, political risks, legal 

risks, market and revenue risks, and environmental risks. According to the 

results of these risks, which the participants were asked to prioritize, it was 

concluded that the most critical risk was the financial risk, while the least 

significant risk was found to be environmental risk (Figure 3.3). 

o Key performance indicators that are effective in evaluating the success of the 

PPP model in integrated health campus projects were asked. According to the 
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answers, the most important performance indicators were found to be “cost 

advantage (economic advantage)” and “resource savings”. 

o The last question was asked about what type of PPP is suitable for integrated 

health campus projects. Most opinions were on the side of the Build-Operate-

Transfer model. The Build-Lease-Transfer model took the second place. 

 

 

Figure 3.3 Priority degree of risk factors in PPP integrated health campus projects * 

[66] 

* In Figure 3.3, the prioritization of risks is from the smallest value to the larger value. 

Therefore, the risks with lower averages are accepted to be more important. 

 

The rapid and extensive development of the technology, and the increase in the 

demand for public services depending on these developments has made necessary to 

turn to PPP projects. With the implementation of the PPP projects, many books, 

research articles and conference papers have been published. The risk factors 

mentioned in almost every study vary depending on the country where the project is 

implemented, the nature of the project and its services.  
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PPP city hospital projects are complicated and complex projects, therefore it is 

extremely important to perform risk assessment for the success of the project. The 

literature indicates that although there are several studies that focused on different 

types of PPP projects, the number of studies focused on PPP city hospital projects is 

limited. To fill this gap, this study aims to find answers to the following questions: 

¶ What are the risk factors in PPP city hospital projects in Turkey? 

¶ What is the priority of the risk factors in PPP city hospital projects in Turkey? 

¶ Are there any differences in the perception between the different sectors on the 

priority of the risk factors? 

¶ Are there any differences in the perception between the different professions 

on the priority of the risk factors?  

¶ Are there any differences in the perception between the participants with 

different years of experience in PPP projects on the priority of the risk factors?   
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CHAPTER 4 

 

RESEARCH METHODOLOGY 

 

The purpose of this thesis is to assess the risk factors in PPP city hospital projects in 

Turkey, where the public and private sectors work together, in line with the answers 

received by the participants. This study also focused on examining the relationship 

between the general characteristics of the participants and the responses of the 

participants to each risk factor. The methodology of this research consists of four steps: 

literature review and pilot study, data collection, data analysis, and results and 

discussions. Figure 4.1 is summarized the research methodology. 

In the first step; a comprehensive literature review was conducted to determine the risk 

factors. As a result, 13 risk categories covering 59 risk factors were obtained, which 

are likely to be seen in PPP city hospital projects in Turkey. After this, the risk factors 

were clustered as shown in Table 4.2. It should be noted that the risk factors with the 

same or similar meanings were discarded.  Then, the list of possible risk factors of PPP 

city hospital projects in Turkey was entered into a survey administration software 

called “Google Forms”. For the preliminary evaluation of the risk factors, a pilot study 

was conducted with four experts including two academicians, one employee in public 

sector, and one employee in private sector. All participants have been experienced in 

PPP city hospital projects. After the pilot study, the questionnaire became ready for 

distribution to the participants. In the second step, with the online questionnaire, it was 

desired to reach a large number of people, and get prompt responses. The target 

participants include people from institutions from the public sector, and investor 

companies from the private sector who worked or have been working in PPP 

construction projects in Turkey. All participants have a direct or indirect relationship 

with PPP city hospital projects in Turkey. The questionnaire consisted of two sections 

that are general information about participants, and 13 risk categories included in risk 

factors. In the third step, the collected data was analyzed using Statistical Package for 
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Social Sciences (SPSS) version 24.0. In the last step, the results obtained from the 

analyses were discussed. 
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4.1 Literature Review and Pilot Study 

 

In the first step of this research, previous studies were examined in detail, all articles 

related to PPP projects were collected. The following inclusion criteria were used to 

select the articles:  

- the article is relevant to PPP project risks (especially in the healthcare field),  

- the article mentions/lists the risks associated with PPP projects in text content 

(especially in the healthcare field), and uses specific methods to identify and 

classify these risks, or to show them in tables or figures.  

The risks picked from those articles were grouped into 13 categories: natural, design, 

contractual, legal, economic, political, operation, labor, material, equipment, 

managerial, construction, and relationship. The purpose of this classification is to show 

the diversity of the risk factors. This is the way to help project parties not to focus on 

certain risks (Table 4.2). The risk factors and related studies are shown in Table 4.1.  
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The final list of risk factors are shown in Table 4.2. In addition, the categories of the 

risk factors are also included in the table. A number of risk factors represent a relevant 

category. To put it more clearly, the first 4 items define “Natural Category”; between 

items 5 and 8 “Design Category”; between items 9 and 11 “Contractual Category”; 

between items 12 and 17 “Legal Category”; between items 18 and 24 “Economic 

Category”; between items 25 to items 29 “Political Category”; between items 30 and 

33 “Operation Category”; items 34 and 35 “Labor Category”; between items 36 and 

38 “Material Category”; between items 39 and 42 “Equipment Category”; between 

items 43 and 48 “Managerial Category”; between items 49 and 55 “Construction 

Category”, and between items 56 and 59 define as “Relationship Category”. 
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Table 4.2 Risk factors associated with PPP city hospital projects 

Risk ID Risk Factors Category 

R1 Weather conditions Natural 

R2 Force majeure Natural 

R3 Environment risk Natural 

R4 Geotechnical conditions Natural 

R5 Change in design Design 

R6 Design deficiency and errors Design 

R7 Delay in design Design 

R8 Inexperienced designers Design 

R9 Vagueness of contract clauses Contractual 

R10 Lack of contract standards Contractual 

R11 Non-compliance with technical specifications Contractual 

R12 Legal disputes between project participants Legal 

R13 Lack of legal framework Legal 

R14 Import/export restrictions Legal 

R15 Legislation change Legal 

R16 Expropriation/nationalization Legal 

R17 Change in tax regulation Legal 

R18 Unavailability of funds Economic 

R19 High finance cost Economic 

R20 Bankruptcy Economic 

R21 Economic crisis Economic 

R22 Inflation rate volatility Economic 

R23 Interest rate volatility Economic 

R24 Foreign exchange rate fluctuation Economic 

R25 Corruption/Bribery Political 

R26 Intervention Political 

R27 Government stability Political 

R28 Fiscal risk Political 

R29 Delay in approval and permits Political 

R30 Government subsidies risk Operation 

R31 Operation cost overrun Operation 

R32 Operational revenue risk Operation 
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Table 4.2 (Continued) 

Risk ID Risk Factors Category 

R33 Operation safety risk Operation 

R34 Unavailability of labor Labor 

R35 Poor quality of labor Labor 

R36 Unavailability of material Material 

R37 Poor quality of material Material 

R38 Delay in delivery of material Material 

R39 Unavailability of equipment Equipment 

R40 Poor productivity of equipment Equipment 

R41 Delay in delivery of equipment Equipment 

R42 Equipment failure/breakdown Equipment 

R43 Poor project planning Managerial 

R44 Poor project budgeting Managerial 

R45 Poor project quality management Managerial 

R46 Inappropriate inspection Managerial 

R47 Inadequate personnel training Managerial 

R48 Inadequate risk management Managerial 

R49 Construction cost overrun Construction 

R50 Construction time overrun Construction 

R51 Construction productivity Construction 

R52 Poor quality construction Construction 

R53 Construction safety risk Construction 

R54 Construction technology risk Construction 

R55 Scope risk Construction 

R56 
Lack of coordination/communication between 

subcontractors 
Relationship 

R57 
Lack of coordination/communication between 

stakeholders 
Relationship 

R58 Inadequate experience in PPP projects Relationship 

R59 Organization risk Relationship 

For the risk factor question types mentioned above in the questionnaire, it was 

requested to answer the questions using a five-point Likert scale (1 = Very low and 5 

= Very high). Participants were asked to rate project risks as probability of occurrence 

(P) and impact (I). The final questionnaire applied can be seen in the Appendix A. 
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Table 4.3 Description of risk factors associated with PPP city hospital projects 

Category Risk factors Brief Descriptions 

Natural 

Weather conditions 

Extremely harsh weather conditions causing 

project delay. Rainfall, snow, temperature, 

wind 

Force majeure 

Natural and human-induced factors that are 

out of control. Earthquake, landslide, storm, 

hurricane, flood, lightning, thunder, 

epidemic diseases, wars, terrorism 

Environment risk 

The impact on the natural environment (plant 

and animal habitats, landscape, etc.), 

emissions into the atmosphere; noise, dust, 

other pollution, and construction traffic 

Geotechnical conditions 
Unforeseen conditions such as groundwater, 

site survey, soil tests 

Design 

Change in design Project revisions 

Design deficiency and errors Incorrect or unclear design/drawing details 

Delay in design 
The design process takes longer than 

expected 

Inexperienced designers 
Making mistakes and/or failing to reduce the 

likelihood and consequences of them 

Contractual 

Vagueness of contract 

clauses 

Writing unclear and inexplicable terms on 

the contract 

Lack of contract standards 
Changing the terms in the standard form of 

the contract, open-ended interpretations 

Non-compliance with 

technical specifications 

The matters written in the specification do 

not coincide with the ordinary situation 

Legal 

Legal disputes between 

project participants 

Disagreement in the works and actions in 

violation of the contract provisions between 

parties 

Lack of legal framework 
Early termination is possible in case of 

deficiencies in legal regulations 

Import/export restrictions 

To increase tariffs for imported products or 

control imports by issuing special 

permissions 

Legislation change 
Negative impact on time, effort, and cost to 

keep up with new regulations 

Expropriation/nationalization 

The government’s takeover of the facility 

operated by the private company without any 

compensation 

Change in tax regulation 
The government’s inconsistent application in 

tax rate 
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Table 4.3 (Continued) 

Category Risk factors Brief Descriptions 

Economic 

Unavailability of funds 
Difficulty finding sources of financing for the 

project payments 

High finance cost 
Unpredictable financial expenses or not stay 

within the estimated cost 

Bankruptcy 

Inability of the borrower to meet the repayment 

schedule. Bankruptcy of contractors, 

subcontractors, suppliers 

Economic crisis 

Severe fluctuations in the economy, such as the 

devaluation of the currency and inflation rises to 

a high level 

Inflation rate volatility Inflation rises more than predicted 

Interest rate volatility Unexpected fluctuations in interest rates 

Foreign exchange rate 

fluctuation 

The effect of upward or downward movements in 

foreign exchange rates on the financial condition 

of the projects 

Political 

Corruption/Bribery 
Local government authorities demand bribes or 

unjust rewards 

Intervention 
Negative interference of the political authority on 

project operations 

Government stability 
The change of government the company is 

associated 

Fiscal risk 
Lack of available financial resources or certain 

revenue level not reached 

Delay in approval and 

permits 

Delay or refusal of the project’s approval and 

permit by the government 

Operation 

Government subsidies risk 
Financial support, interest subsidies, sponsors or 

other donations not included in the project 

Operation cost overrun 
Low operating efficiency, poorly planned 

schedule 

Operational revenue risk 
Low operating productivity, delay in completion 

or a longer repayment period 

Operation safety risk 
Inadequate safety performance in the operation 

period 

Labor 

Unavailability of labor 
Lack of adequate skilled labor available or too 

few laborers 

Poor quality of labor Insufficient to perform a responsibility of the task 

Material 

Unavailability of material Shortage of expected materials 

Poor quality of material Defective, breakdown or deformed material 

Delay in delivery of 

material 

Unstable supply of material to the construction 

site on time 
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Table 4.3 (Continued) 

Category Risk factors Brief Descriptions 

Equipment 

Unavailability of equipment Shortage of expected equipment 

Poor productivity of 

equipment 

Low efficiency or incompatible of the 

equipment 

Delay in delivery of 

equipment 

Unstable supply of equipment to the 

construction site on time 

Equipment failure/breakdown 
Defective, breakdown or deformed of 

equipment 

Managerial 

Poor project planning 
Inadequate project organization structure and 

budget errors 

Poor project budgeting Inadequate project budgeting or budget errors 

Poor project quality 

management 

Inadequate quality control, planning, and, 

assurance 

Inappropriate inspection Poor auditing or late detection of errors 

Inadequate personnel training 
Ineffective or lack/no training provided to 

personnel for example in HSE 

Inadequate risk management 
Inappropriate construction planning, poor 

schedule and, analysis of risk 

Construction 

Construction cost overrun 
Not staying within the planned cost and, 

exceeding it 

Construction time overrun 

Exceeding the required expiry time, stay behind 

the work schedule and, delay in project 

completion 

Construction productivity 

Size of the labor force, poor site management, 

maintenance of machinery and equipment, poor 

productivity training 

Poor quality construction 
Reworks, errors in the construction and 

workmanship 

Construction safety risk 

Safety accidents, inadequate worker safety, 

ineffective protection of adjacent buildings and 

the environment 

Construction technology risk 

Lagging behind technology as a result of 

producing a better version of the product or not 

be able to meet the requirements 

Scope risk 
Increase/decrease in quantities due to design 

variations 

Relationship 

Lack of 

coordination/communication 

between subcontractors 

Insufficient coordination/communication 

ability of subcontractors. Cost increase, 

disagreements, conflicts 

Lack of 

coordination/communication 

between stakeholders 

Insufficient coordination/communication 

ability of stakeholders. Cost increase, 

disagreements, conflicts 

Inadequate experience in PPP 

projects 

Employees on PPP projects not having the 

necessary skills, experience and resources 

Organization risk 

Not recording risk sources, events, 

consequences, and factors about the project and 

not reporting post-project appraisal 
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4.2 Data Collection 

 

A survey application is a sensible way to collect systematic data from people in an 

easy way. It can reach its participants through many methods such as face-to-face 

surveys, internet surveys, telephone surveys, or e-mail surveys. It is the fastest method 

of collecting information by reaching more people in a short time, and it is also a time-

saving method. In addition, one of the superiorities of the survey method is its low 

cost. The most preferred method in terms of reaching large masses of surveys is to 

conduct an internet survey, recently. In addition, the data of the surveys can be 

analyzed scientifically and objectively according to other research methods [84]. 

One of the most important stages of the research is the selection of the data collection 

method. For this purpose, a survey that reaches the participants via online was 

designed. A survey administration software called “Google Forms” was used. This 

submission was distributed online via e-mail, by sharing the survey link, and by 

distributing the hard copy of the survey.  The questionnaires were sent to 137 target 

participants in PPP projects. There are two main criteria used for selecting survey 

participants and they must meet at least one of these criteria: 

i. Having experience in PPP city hospital projects 

ii. Having knowledge and a good understanding of PPP city hospital projects 

The target participants include practitioners from public procuring authorities, PPP 

project companies, and consultancy companies. 

58 valid responses were returned, resulting in a response rate of 42.33 percent. 

According to Rowley [85], although many studies complain about low response rates, 

as a general rule, it can be considered that over 20 percent is a good response rate in 

survey. The low number of responses in this thesis may be justified considering the 

limited research population with experience in PPP projects in Turkey. 

The questionnaire was designed based on a detailed literature review and consists of 

two parts: 

i. General Information about participants 
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ii. All the risk factors 

In the first section, as the content of general information, a number of questions were 

directed: The information collected from participants are: “their working sector”, 

“their educational background”, “their profession”, “their experience period in the 

construction industry”, “their experience period in PPP projects”, and “their working 

on which type of PPP projects”.  

In the second section, the final risk factors consist of 13 sections divided into related 

categories. In each risk categorization, it is possible to identify sub-factors related to 

the nature of particular risks. The benefit of grouping/classifying risks in this way is 

that it makes it easier for participants to evaluate the risk factors. In this section, the 

participants were asked the two main dimensions of the risk factors, the probability of 

occurrence (P) and the severity of impact (I) of a risk, to rank using their knowledge 

and experience. These 2 questions applied for each risk factor naturally correspond to 

a total of 118 questions. The questionnaire was conducted with 137 participants from 

September 2021 to December 2021.  

 

4.3 Data Analysis 

 

Data from the survey to answer the research questions were subjected to several 

analyses. These calculations including frequency analysis (such as the mean, median, 

mode, standard deviation, and others), reliability analysis (Cronbach’s alpha), mean 

score analysis, and Mann-Whitney U test were performed using the Statistical Package 

for Social Sciences (SPSS) version 24.0.   

To assess the suitability of the data collected from the questionnaire for the analysis, 

the reliability consistency of the participants’ answers was checked. Cronbach’s alpha 

coefficient indicator was used as a tool to examine the similarity, closeness and 

consistency of the answers given in the questionnaire [86]. Cronbach’s alpha value 

ranges between 0 and 1. If Cronbach’s alpha value is higher than the recommended 

value of 0.7, it indicates acceptable internal consistency [86].  

The formula for Cronbach’s alpha value can be mathematically represented as [56]: 
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                    ‌
В В

                           (4.3.1) 

 

α = Cronbach’s alpha value  

N = Number of items 

Cov = The average covariance between items 

si = The sum of all the item variances 

 

In the questionnaire survey, α value for the probability of occurrence (P) was 

calculated as 0.969, on the other hand, α value for impact (I) was calculated as 0.975. 

Therefore, it can be said that the collected data satisfied internal consistency. 

Mean score analysis was performed to evaluate the importance level of each risk 

factor. The scores were calculated in order to make the ranking. Since the five-point 

Likert scale was used, the response category index (i) represented the relevant five 

numbers.  

The mean score is calculated using the following formula [87];  

 

                            ὓȢὛ В
                                       (4.3.2) 

 

ὓȢὛ  Mean score 

Ὑ= Score 

Ὢ  Frequency of the ith response 

ὔ = Total number of responses 

i = Response category index (1, 2, 3, 4, and 5) 
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By using the collected data, the mean scores of the probability of occurrences of risk 

factors were calculated. For each risk, the score on the five-point Likert scale was 

multiplied with the frequency of the number of responses to the related score. After 

adding all the values calculated for the five scores, it was divided by the total number 

of answers. These results are presented in Table 4.5.  

The following formula is used to calculate the mean score of the probability of 

occurrence of risk; 

 

                  ὓȢὛ В                           (4.3.3) 

 

ὓȢὛ  = Mean score of probability of occurrence 

Ὑ  = Score 

Ὢ  = Frequency of the ith response 

ὔ = Total number of responses 

i = Response category index (1, 2, 3, 4, and 5) 

 

By using the collected data, the mean scores of the impact of risk factors were 

calculated. For each risk, the score on the five-point Likert scale was multiplied with 

the frequency of the number of responses to the related score. After adding all the 

values calculated for the five scores, it was divided by the total number of answers. 

These results are presented in Table 4.6.  

The following formula is used to calculate the mean score of the impact of risk: 

 

       ὓȢὛ В                            (4.3.4) 
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ὓȢὛ  = Mean score of impact 

Ὑ  = Score 

Ὢ = Frequency of the ith response 

ὔ = Total number of responses 

i = Response category index (1, 2, 3, 4, and 5) 

 

The probability of occurrence and impact of a risk are evaluated according to the 

responses given. This process is used to calculate the risk significance value (RS) for 

each risk factor. It is calculated by multiplying the probability of occurrence (P) and 

the impact (I) of the risk to obtain an RS [88].  

The formula for risk significance value can be mathematically represented as [88]: 

 

                                                   RS = P X I                                                   (4.3.5) 

 

RS = The significance of a risk factor 

P = The probability of occurrence of a risk factor 

I = The impact of a risk factor 

 

By using the collected data, the mean score of risk priority for each risk was calculated. 

The multiplications of the probability of occurrence and impact of risk values of each 

participant’s response were found. After the corresponding calculation was made 

separately for all participants, all the values obtained were summed. This total value 

was divided by the number of responses. These results are presented in Table 4.7. 

The following formula is used to calculate the mean score of risk priority; 
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                     ὓȢὛ В                             (4.3.6) 

 

ὓȢὛ  = Mean score of risk significance 

ὖ = Probability of occurrence of a risk 

Ὅ = Impact of a risk 

ὔ = Total number of responses 

i = Items 

 

At the end of the calculations, the highest value among the risk priority values obtained 

for each risk factor took the first place. Other values following the top value were listed 

in descending order for overall rating. 

The Mann-Whitney U test examines the relationship of sequential data with two 

independent items [58]. It is applied to investigate whether there is a significant 

difference between the perceptions of the two items. If the collected data do not show 

normal distribution, The Mann-Whitney U test is used to compare the perceptions 

between the participants. If the data belonging to two groups are normally distributed, 

T-test is used. In this study, the Mann-Whitney U test was used as it was found that 

the collected data do not indicate normal distribution. In addition, if the number of 

groups is three or more, the Kruskal Wallis test is used for the comparison of the 

perceptions. In the same way, this test evaluated whether there is a difference in risk 

significance according to the responses given by the participants. The relevant 

statistical calculations were evaluated at the P < .05 significance level. Therefore, 

when a factor’s P < .05, it means that there is a significant difference in the perception 

of the groups [86,89]. 

The formula for Mann-Whitney U test can be mathematically represented as [89]: 

 



72 
 

     Ὗ ὲὲ В Ὑ                   (4.3.7) 

 

U = Mann-Whitney U test 

ὔ= Sample size of group 1  

ὔ= Sample size of group 2  

Ὑ= Rank of the sample size  

 

 

4.4 Results and Discussions 

 

4.4.1 Profiles of Participants 

Participants were asked to answer the questionnaire on risk factors in PPP city hospital 

projects. The questions about the general characteristics of the participants in the first 

part of the questionnaire were about their working sector, their educational 

background, their profession, their experience period in the construction industry, their 

experience period in PPP projects, and their experiences in the types of PPP projects 

that they have involved in. Frequency analysis (such as the mean, standard deviation, 

minimum, maximum, and others) was employed to analyze the demographics of the 

survey’s participants. The participants were grouped according to the answers given 

to the questionnaire. Profiles of the participants are summarized in Table 4.4. Also, the 

demographics of the participants can be seen in detail in Figure 4.2, Figure 4.3, Figure 

4.4, Figure 4.5, Figure 4.6, and Figure 4.7.  
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Table 4.4 Profiles of participants 

Item Category Frequency % 

Sector Public 34 58.6% 

 Private 24 41.4% 

Educational background Bachelor’s 52 89.7% 

 Master’s 5 8.6% 

 Doctorate 1 1.7% 

Profession Civil engineer 28 48.3% 

 Electrical engineer 11 19% 

 Architect 7 12% 

 Mechanical engineer 4 6.9% 

 Other 8 13.8% 

Years of work experience Less than 5 years 6 10.3% 

 6 to 10 years 30 51.7% 

 11 and 15 years 13 22.5% 

 More than 16 years 9 15.5% 

PPP projects experience Less than 5 years 19 32.8% 

 More than 5 years 39 67.2% 

Types of PPP projects Healthcare 45 77.5% 

 Housing 3 5.2% 

 Transportation 3 5.2% 

 Defense industry 2 3.4% 

 Communication 2 3.4% 

 Tourism 2 3.4% 

 Power and energy 1 1.9% 
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Figure 4.2 Participants according to the sector  

 

As seen in Table 4.4, the participants were asked about their. When Figure 4.2 is 

examined, it can be seen that the participants from the public sector (34 people, 58.6%) 

are more dominant than the private sector (24 people, 41.4%). 

 

 

Figure 4.3 Participants according to the educational background 
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As seen in Table 4.4, the participants were asked about their educational background. 

When Figure 4.3 is examined, it can be seen that the majority of the participants have 

bachelor’s degree. (52 people, 89.7 percent). 

 

 

Figure 4.4 Participants according to the profession 

 

As seen in Table 4.4, the participants were asked about their profession. When Figure 

4.4 is examined, it can be seen that about half of the participants are civil engineers 

(28 people, 48.3 percent). This number is followed by electrical engineer (11 people, 

19 percent). 



76 
 

 

 

Figure 4.5 Participants according to the years of experience 

 

As seen in Table 4.4, the participants were asked about their experience in the 

construction industry. When Figure 4.5 is examined, the number of participants with 

less than 5 years is 6 (with 10.3%), between 6 to 10 years is 30  (with 51.7%), between 

11 and 15 years is 13 (with 22.4%), and more than 16 years is  9 (with 15.5%). 

 

 

Figure 4.6 Participants according to the years of PPP projects experience 
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As seen in Table 4.4, the participants were asked about their experience period in PPP 

projects. When Figure 4.6 is examined, it is found that the majority of them have more 

than 5 years of experience in PPP projects (39 people, 67.2%), while the rest have less 

than 5 years of experience in PPP projects (19 people, 32.8%). This data can infer the 

idea that participants have enough knowledge about the PPP city hospital projects. 

 

 

Figure 4.7 Participants according to their experiences in the types of PPP 

 

As seen in Table 4.4, the participants were asked about the types of PPP projects that 

they have involved in. When Figure 4.7 is examined, participants have most commonly 

involved in PPP healthcare projects. (45 people, 77.5%). Other participants, who have 

been in fields other than PPP healthcare projects, share the remaining percentile with 

close values. 

In the light of these, a conclusion was reached by analyzing all the data according to 

the results of the questionnaire. These analyses are described in detail in the following 

sections. 
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4.4.2 Probability of Occurrence of Risk Factor 

 

Participants were asked to rate the probability of occurrence of each risk factor using 

a five-point Likert scale. The purpose is to reveal the probability of occurrence of each 

risk factor in PPP city hospital projects. In this direction, the data collected from the 

perspective of the participants were analyzed. After that, each risk factor is ranked 

according to its mean value. A high mean value indicates a high priority. The results 

of the probability of occurrence of each risk factors are summarized in Table 4.5. 

Table 4.5 indicates that the mean values of the probability of occurrence of the risks 

are in the range from 2.41 to 4.36. If the ranking is examined according to the 

probability of occurrence from the perspective of all participants, it can be seen that 

“Foreign exchange rate fluctuations” is the risk factor that has ranked as having the 

highest probability of occurrence.  From the perspective of all participants, the top five 

risk factors having the highest probability of occurrence are as follows: 

1. Foreign exchange rate fluctuations (R24) 

2. Inflation rate volatility (R22) 

3. High finance cost (R19) 

4. Interest rate volatility (R23) 

5. Fiscal risk (R28) 

On the other hand, the risk factor having the lowest probability of occurrence is 

“Unavailability of labor (R34)”.  
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Table 4.5 Probability of occurrence of risk factors 

Risk ID Risk Factor Mean SD Rank 

R24 Foreign exchange rate fluctuations 4.36 0.742 1 

R22 Inflation rate volatility 4.16 0.988 2 

R19 High finance cost 4.05 0.981 3 

R23 Interest rate volatility 3.95 1.099 4 

R28 Fiscal risk 3.93 1.006 5 

R5 Change in design 3.86 0.945 6 

R21 Economic crisis 3.86 1.017 7 

R9 Vagueness of contract clauses 3.74 1.018 8 

R10 Lack of contract standards 3.72 1.056 9 

R6 Design deficiency and errors 3.71 1.043 10 

R25 Corruption/Bribery 3.69 1.417 11 

R50 Construction time overrun 3.67 1.276 12 

R18 Unavailability of funds 3.66 1.278 13 

R26 Intervention 3.59 1.377 14 

R7 Delay in design 3.55 1.095 15 

R8 Inexperienced designers 3.53 1.047 16 

R29 Delay in approval and permits 3.53 1.354 17 

R4 Geotechnical conditions 3.52 1.047 18 

R43 Poor project planning 3.47 1.260 19 

R11 Non-compliance with technical specifications 3.45 1.231 20 

R27 Government stability 3.41 1.229 21 

R44 Poor project budgeting 3.41 1.257 22 

R58 Inadequate experience in PPP projects 3.41 1.415 23 

R31 Operation cost overrun 3.40 1.075 24 

R35 Poor quality of labor 3.38 1.211 25 

R48 Inadequate risk management 3.38 1.361 26 

R13 Lack of legal framework 3.36 1.280 27 

R12 Legal disputes between project participants 3.34 1.018 28 

R15 Legislation change 3.34 1.319 29 

R47 Inadequate personnel training 3.33 1.066 30 
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Table 4.5 (Continued) 

Risk ID Risk Factor Mean SD Rank 

R49 Construction cost overrun 3.33 1.161 31 

R36 Unavailability of material 3.31 1.127 32 

R45 Poor project quality management 3.29 1.155 33 

R57 
Lack of coordination/communication between 

stakeholders 
3.26 1.236 34 

R2 Force majeure 3.24 1.204 35 

R3 Environment risk 3.21 0.744 36 

R51 Construction productivity 3.19 1.191 37 

R38 Delay in delivery of material 3.17 1.300 38 

R20 Bankruptcy 3.16 1.374 39 

R46 Inappropriate inspection 3.12 1.377 40 

R52 Poor quality construction 3.07 1.137 41 

R56 
Lack of coordination/communication between 

subcontractors 
3.07 1.226 42 

R59 Organization risk 3.07 1.375 43 

R33 Operation safety risk 3.03 1.324 44 

R1 Weather conditions 3.00 1.124 45 

R30 Government subsidies risk 3.00 1.214 46 

R32 Operational revenue risk 2.97 1.213 47 

R17 Change in tax regulation 2.95 1.456 48 

R41 Delay in delivery of equipment 2.93 1.255 49 

R39 Unavailability of equipment 2.90 0.968 50 

R42 Equipment failure/breakdown 2.88 1.201 51 

R53 Construction safety risk 2.86 1.146 52 

R14 Import/export restrictions 2.83 1.230 53 

R16 Expropriation/nationalization 2.83 1.340 54 

R55 Scope risk 2.79 1.088 55 

R54 Construction technology risk 2.62 1.309 56 

R37 Poor quality of material 2.55 1.187 57 

R40 Poor productivity of equipment 2.48 0.960 58 

R34 Unavailability of labor 2.41 1.351 59 
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4.4.3 Impact of Risk Factors 

 

Participants were asked to rate the severity of impact of each risk using a five-point 

Likert scale. The purpose is to reveal the severity of impact for each risk factor. In this 

direction, the data collected from the perspective of all participants were analyzed. 

After that, each risk factor was ranked according to its mean value. A high mean value 

indicates a high priority. The results of the severity of impact for each risk factor from 

the perspective of all participants are summarized in Table 4.6. 

Table 4.6 indicates that the mean values of the severity of impact of the risk factors 

are in the range from 2.97 to 4.50. If the ranking is examined according to severity of 

impact values from the perspective of all participants, it can be seen that “Foreign 

exchange rate fluctuations” is the risk factor that has ranked as having the highest 

severity of impact. From the perspective of all participants, the top five risk factors 

having the highest severity of impact are as follows: 

1. Foreign exchange rate fluctuations (R24) 

2. Economic crisis (R21) 

3. Fiscal risk (R28) 

4.  High finance cost (R19) 

5. Unavailability of funds (R18) 

On the other hand, the risk factor having the lowest probability of occurrence is 

“Construction technology risk (R54)”.   
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Table 4.6 Severity of impact of risk factors 

Risk ID Risk Factor Mean SD Rank 

R24 Foreign exchange rate fluctuations 4.50 0.707 1 

R21 Economic crisis 4.41 0.937 2 

R28 Fiscal risk 4.38 0.895 3 

R19 High finance cost 4.36 0.950 4 

R18 Unavailability of funds 4.34 0.983 5 

R22 Inflation rate volatility 4.33 0.980 6 

R20 Bankruptcy 4.31 1.143 7 

R23 Interest rate volatility 4.19 1.115 8 

R8 Inexperienced designers 4.14 1.263 9 

R5 Change in design 4.12 1.027 10 

R9 Vagueness of contract clauses 4.07 0.934 11 

R12 Legal disputes between project participants 4.07 1.006 12 

R50 Construction time overrun 4.05 1.130 13 

R10 Lack of contract standards 4.03 1.042 14 

R11 Non-compliance with technical specifications 3.97 1.123 15 

R27 Government stability 3.95 0.999 16 

R29 Delay in approval and permits 3.95 1.369 17 

R13 Lack of legal framework 3.93 1.165 18 

R43 Poor project planning 3.93 1.168 19 

R48 Inadequate risk management 3.93 1.197 20 

R44 Poor project budgeting 3.90 1.307 21 

R6 Design deficiency and errors 3.86 1.235 22 

R49 Construction cost overrun 3.84 1.121 23 

R2 Force majeure 3.83 1.126 24 

R45 Poor project quality management 3.79 1.210 25 

R47 Inadequate personnel training 3.78 1.243 26 

R26 Intervention 3.76 1.065 27 

R31 Operation cost overrun 3.76 1.204 28 

R57 
Lack of coordination/communication between 

stakeholders 
3.76 1.380 29 

R46 Inappropriate inspection 3.74 1.345 30 
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Table 4.6 (Continued) 

Risk ID Risk Factor Mean SD Rank 

R38 Delay in delivery of material 3.72 1.374 31 

R25 Corruption/Bribery 3.71 1.545 32 

R7 Delay in design 3.66 1.085 33 

R35 Poor quality of labor 3.64 1.252 34 

R15 Legislation change 3.62 1.089 35 

R36 Unavailability of material 3.62 1.240 36 

R52 Poor quality construction 3.59 1.364 37 

R58 Inadequate experience in PPP projects 3.59 1.427 38 

R4 Geo-technical conditions 3.55 1.172 39 

R51 Construction productivity 3.52 1.246 40 

R59 Organization risk 3.52 1.301 41 

R30 Government subsidies risk 3.43 1.286 42 

R39 Unavailability of equipment 3.41 1.155 43 

R3 Environment risk 3.40 0.836 44 

R42 Equipment failure/breakdown 3.40 1.363 45 

R53 Construction safety risk 3.38 1.309 46 

R32 Operational revenue risk 3.36 1.321 47 

R41 Delay in delivery of equipment 3.33 1.330 48 

R33 Operation safety risk 3.26 1.319 49 

R34 Unavailability of labor 3.26 1.573 50 

R14 Import/export restrictions 3.22 1.243 51 

R37 Poor quality of material 3.19 1.382 52 

R17 Change in tax regulation 3.17 1.258 53 

R56 
Lack of coordination/communication between 

subcontractors 
3.17 1.416 54 

R40 Poor productivity of equipment 3.16 1.335 55 

R16 Expropriation/nationalization 3.09 1.418 56 

R1 Weather conditions 3.07 1.197 57 

R55 Scope risk 3.02 1.291 58 

R54 Construction technology risk 2.97 1.401 59 
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4.4.4 Risk Significance (Priority) of Risk Factors 

 

4.4.4.1 Significance of Risk Factors in Total Sample 

Risk significance of each risk factor is evaluated by using mean score ranking for each 

risk factor. It is a widely used technique for analyzing the significance of the risk 

factors [88,90]. A risk factor with a high mean value of risk significance indicates a 

high priority. The results of the risk significance analysis from the perspective of all 

participants are summarized in Table 4.7.  

The formula for risk significance value can be mathematically represented as [88]: 

 

                                                       RS = P X I                                                          (4.4.4.1) 

RS = The significance of a risk factor 

P = The probability of occurrence of a risk factor 

I = The impact of a risk factor 

 

Table 4.7 shows that the mean values for the significance of risk factors are in the 

range from 8.63 to 19.93. If the ranking is examined according to risk significance 

values from the perspective of all participants, it can be seen that “Foreign exchange 

rate fluctuations” has ranked as the most significant risk factor. From the perspective 

of all participants, the top five most significant risk factors are as follows: 

1. Foreign exchange rate fluctuations (R24) 

2. Inflation rate volatility (R22) 

3. High finance cost (R19) 

4. Fiscal risk (R28) 

5. Economic crisis (R21) 

On the other hand, the least significant risk factor is “Poor productivity of equipment”.  
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Table 4.7 Significance of risk factors from the perspective of all participants 

Risk ID Risk Factors Mean SD Rank 

R24 Foreign exchange rate fluctuations 19.93 5.35 1 

R22 Inflation rate volatility 18.58 7.02 2 

R19 High finance cost 18.27 6.57 3 

R28 Fiscal risk 17.86 6.84 4 

R21 Economic crisis 17.50 6.42 5 

R23 Interest rate volatility 17.22 7.45 6 

R18 Unavailability of funds 16.43 7.72 7 

R5 Change in design 16.39 6.61 8 

R50 Construction time overrun 16.03 7.63 9 

R9 Vagueness of contract clauses 15.89 6.39 10 

R8 Inexperienced designers 15.77 8.21 11 

R10 Lack of contract standards 15.70 7.21 12 

R25 Corruption/Bribery 15.24 9.30 13 

R6 Design deficiency and errors 15.08 7.60 14 

R26 Intervention 14.94 8.49 15 

R27 Government stability 14.82 8.51 16 

R29 Delay in approval and permits 14.74 6.86 17 

R43 Poor project planning 14.63 7.83 18 

R11 Non-compliance with technical specifications 14.48 7.23 19 

R44 Poor project budgeting 14.48 7.73 20 

R48 Inadequate risk management 14.44 7.54 21 

R13 Lack of legal framework 14.18 7.89 22 

R20 Bankruptcy 14.15 7.58 23 

R35 Poor quality of labor 14.08 8.74 24 

R12 Legal disputes between Project participants 13.75 5.73 25 

R7 Delay in design 13.72 7.12 26 

R47 Inadequate personnel training 13.72 7.35 27 

R49 Construction cost overrun 13.68 6.55 28 

R31 Operation cost overrun 13.60 7.38 29 

R58 Inadequate experience in PPP projects 13.55 8.34 30 

R45 Poor project quality management 13.53 7.47 31 
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Table 4.7 (Continued) 

Risk ID Risk Factors Mean SD Rank 

R57 
Lack of coordination/communication between 

stakeholders 
13.25 7.53 32 

R15 Legislation change 13.20 7.80 33 

R38 Delay in delivery of material 13.17 8.09 34 

R4 Geo-technical conditions 13.12 6.52 35 

R2 Force majeure 12.98 7.28 36 

R36 Unavailability of material 12.89 6.89 37 

R46 Inappropriate inspection 12.87 8.01 38 

R51 Construction productivity 12.56 7.75 39 

R52 Poor quality construction 12.46 8.29 40 

R59 Organization risk 11.96 7.36 41 

R30 Government subsidies risk 11.43 7.37 42 

R33 Operation safety risk 11.41 8.08 43 

R3 Environment risk 11.31 4.78 44 

R32 Operational revenue risk 11.18 7.62 45 

R41 Delay in delivery of equipment 11.18 7.76 46 

R42 Equipment failure/breakdown 11.08 7.12 47 

R17 Change in tax regulation 11.03 8.46 48 

R56 
Lack of coordination/communication between 

subcontractors 
11.01 7.32 49 

R53 Construction safety risk 10.70 7.36 50 

R39 Unavailability of equipment 10.67 5.88 51 

R14 Import/export restrictions 10.03 7.14 52 

R1 Weather conditions 9.84 5.95 53 

R55 Scope risk 9.58 6.57 54 

R16 Expropriation/nationalization 9.53 6.37 55 

R54 Construction technology risk 9.12 7.37 56 

R34 Unavailability of labor 9.12 7.59 57 

R37 Poor quality of material 9.01 6.62 58 

R40 Poor productivity of equipment 8.63 5.40 59 
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Additionally, risk factors with the same mean values are prioritized according to their 

standard deviation values. A high standard deviation value indicates that the data 

inputs have more deviations from the average. Therefore, the standard deviation of 

values is smaller in distribution with less volatility. In this context, risks with the same 

mean values have a higher priority with a smaller standard deviation. 

 

4.4.4.2 Significance of Risk Factors among Groups according to Sector 

Table 4.8 summarizes the results of the risk significance comparison between the 

public and the private sector. The table depicts that the mean values for the significance 

of risk factors for the public sector are in the range from 8.26 to 19.5. On the other 

hand, for the private sector, the mean values for the priority of risk factors lie in the 

range between 8.92 and 20.5. 

From the perspective of the public sector, the top five most significant risk factors are 

as follows: “Foreign exchange rate fluctuation (R24)”, “Inflation rate volatility (R22)”, 

“Change in design (R5)”, “Interest rate volatility (R23)”, and “High finance cost 

(R19)”. On the other hand, the top five most significant risk factors for the private 

sector are as follows: “Foreign exchange rate fluctuation (R24)”, “High finance cost 

(R19)”, “Fiscal risk (R28)”, “Economic crisis (R21)”, and “Inflation rate volatility 

(R22)”. 

According to the public sector, “Poor quality of material (R37)” is the least significant 

risk factor, whereas “Poor productivity of equipment (R40)” is the least significant risk 

factor for the private sector. 

It was observed that the most significant risk factor for both sectors is “Foreign 

exchange rate fluctuation (R24)”. It can also be said that the most significant risk 

factors mostly belong to the “Economic” category. 

In addition, the differences in the perception between the public and private sector on 

the significance of the risk factors are also observed. If the asymptotic significance (2-

tailed) values for the Mann-Whitney U test are smaller than the threshold value of 

0.05, it means that there is a significant difference among groups [86,89]. 



88 
 

When the Mann-Whitney U test results (Table 4.9) are examined, it can be seen that 

the public and private sector disagreed on the significance of two risk factors, R35 

(Poor quality of labor) and R49 (Construction cost overrun). For the poor quality of 

labor (R35), the mean value is 16.8 for the private sector, whereas it is 11.6 for the 

public sector. For the construction cost overrun (R49), the mean value is 15.7 for the 

private sector, whereas it is 12.3 for the public sector. In this context, it can be said 

that poor quality of labor (R35) and construction cost overrun (R49) are perceived as 

more significant by the private sector. 
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Table 4.8 Comparison of the risk significance between the public and private sector 

  Public sector  Private sector 

Risk ID Risk factor Mean SD Rank  Mean SD Rank 

R24 
Foreign exchange rate 

fluctuations 
19.50 5.24 1  20.50 5.59 1 

R22 Inflation rate volatility 18.50 6.40 2  18.70 7.98 5 

R5 Change in design 17.50 6.11 3  14.80 7.10 21 

R23 Interest rate volatility 17.40 6.93 4  16.90 8.28 8 

R19 High finance cost 17.10 6.58 5  20.00 6.31 2 

R28 Fiscal risk 17.00 6.26 6  19.10 7.57 3 

R21 Economic crisis 16.60 5.97 7  18.80 6.93 4 

R6 Design deficiency and errors 16.40 7.91 8  13.30 6.81 32 

R50 Construction time overrun 16.00 7.44 9  16.10 8.05 14 

R18 Unavailability of funds 15.80 7.17 10  17.30 8.53 6 

R9 Vagueness of contract clauses 15.50 6.51 11  16.40 6.33 12 

R11 
Non-compliance with technical 

specifications 
15.30 7.15 12  13.30 7.35 33 

R10 Lack of contract standards 15.20 7.04 13  16.40 7.54 13 

R27 Government stability 15.10 8.91 14  14.50 8.09 23 

R8 Inexperienced designers 14.90 8.26 15  17.00 8.17 7 

R26 Intervention 14.80 8.42 16  15.10 8.79 18 

R13 Lack of legal framework 14.60 8.30 17  13.50 7.32 30 

R12 
Legal disputes between project 

participants 
14.30 5.42 18  13.00 6.19 36 

R25 Corruption/Bribery 14.20 9.45 19  16.70 9.11 11 

R48 Inadequate risk management 14.10 7.09 20  14.30 7.89 24 

R7 Delay in design 14.10 7.41 21  13.10 7.29 35 

R15 Legislation change 14.10 8.31 22  11.90 6.99 46 

R29 Delay in approval and permits 14.00 6.74 23  15.80 7.05 16 

R44 Poor project budgeting 14.00 7.36 24  15.00 8.36 19 

R43 Poor project planning 13.80 7.67 25  15.90 8.07 15 

R58 
Inadequate experience in PPP 

projects 
13.70 8.74 26  13.30 7.93 34 

R47 Inadequate personnel training 13.60 7.22 27  14.00 7.69 28 

R4 Geo-technical conditions 13.50 6.17 28  12.60 7.10 40 

R45 
Poor project quality 

management 
13.30 6.88 29  13.90 8.22 29 

R38 Delay in delivery of material 13.30 7.01 30  13.00 7.85 37 
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Table 4.8 (Continued) 

  Public sector  Private sector 

Risk ID Risk factor Mean SD Rank  Mean SD Rank 

R2 Force majeure 13.30 8.39 31  12.50 7.96 41 

R31 Operation cost overrun 12.70 7.70 32  14.90 6.86 20 

R57 

Lack of coordination/ 

communication between 

stakeholders 

12.60 7.32 33  14.10 7.90 26 

R20 Bankruptcy 12.30 6.05 34  16.70 8.23 10 

R49 Construction cost overrun 12.30 6.62 35  15.70 6.86 17 

R36 Unavailability of material 12.10 6.84 36  14.00 6.94 27 

R51 Construction productivity 11.90 7.54 37  13.50 8.11 31 

R46 Inappropriate inspection 11.70 7.85 38  14.60 8.10 22 

R35 Poor quality of labor 11.60 6.95 39  16.80 8.42 9 

R59 Organization risk 11.60 8.45 40  12.40 8.04 43 

R52 Poor quality construction 11.30 8.11 41  14.20 7.95 25 

R17 Change in tax regulation 11.30 8.43 42  10.60 9.10 53 

R42 
Equipment 

failure/breakdown 
11.10 6.98 43  11.10 7.49 50 

R56 

Lack of coordination / 

communication between 

subcontractors 

10.90 7.09 44  11.10 7.80 52 

R41 
Delay in delivery of 

equipment 
10.70 7.41 45  11.80 8.04 47 

R3 Environment risk 10.60 4.260 46  12.30 5.38 44 

R33 Operation safety risk 10.50 8.11 47  12.70 8.05 39 

R30 Government subsidies risk 10.40 6.57 48  12.90 8.31 38 

R53 Construction safety risk 10.40 6.88 49  11.10 8.14 51 

R32 Operational revenue risk 10.30 7.51 50  12.50 8.11 42 

R39 
Unavailability of 

equipment 
10.10 5.66 51  11.40 6.22 48 

R55 Scope risk 9.35 6.50 52  9.92 6.80 56 

R54 
Construction technology 

risk 
9.15 7.51 53  9.08 7.88 58 

R16 
Expropriation/ 

nationalization 
9.06 5.37 54  10.20 7.66 54 

R1 Weather conditions 8.85 5.09 55  11.30 6.88 49 

R14 Import/export restrictions 8.68 7.07 56  12.00 6.94 45 

R34 Unavailability of labor 8.62 7.09 57  9.83 7.86 57 

R40 
Poor productivity of 

equipment 
8.44 4.99 58  8.92 6.05 59 

R37 Poor quality of material 8.26 6.35 59  10.10 7.00 55 
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Table 4.9 Differences in the perception of risk significances between sectors 

Risk ID        Sectors Mean Rank 
Mann-Whitney 

U 
Z Score 

Asymp. Sig. 

(2-tailed) 

R1 
Private 33.15 

320.50 -1.401 0.161 
Public 26.93 

R2 
Private 27.77 

366.50 -0.663 0.508 
Public 30.72 

R3 
Private 32.42 

338.00 -1.150 0.250 
Public 27.44 

R4 
Private 27.23 

353.50 -0.871 0.384 
Public 31.10 

R5 
Private 25.46 

311.00 -1.559 0.119 
Public 32.35 

R6 
Private 25.69 

316.50 -1.469 0.142 
Public 32.19 

R7 
Private 28.06 

373.50 -0.551 0.582 
Public 30.51 

R8 
Private 31.58 

358.00 -0.808 0.419 
Public 28.03 

R9 
Private 30.40 

386.50 -0.350 0.726 
Public 28.87 

R10 
Private 30.67 

380.00 -0.452 0.651 
Public 28.68 

R11 
Private 26.23 

329.50 -1.260 0.208 
Public 31.81 

R12 
Private 26.90 

354.50 -1.002 0.316 
Public 31.34 

R13 
Private 28.17 

376.00 -0.514 0.607 
Public 30.44 

R14 
Private 34.56 

286.50 -1.946 0.052 
Public 25.93 

R15 
Private 26.90 

345.50 -0.998 0.318 
Public 31.31 

R16 
Private 29.75 

402.00 -0.096 0.924 
Public 29.32 

R17 
Private 28.15 

37.50 -0.520 0.603 
Public 30.46 

R18 
Private 31.54 

359.00 -0.799 0.424 
Public 28.06 

R19 
Private 33.58 

310.00 -1.596 0.110 
Public 26.62 

R20 
Private 34.60 

285.50 -1.953 0.051 
Public 25.90 
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Table 4.9 (Continued) 

Risk ID        Sectors Mean Rank 
Mann-Whitney 

U 
Z Score 

Asymp. Sig. 

(2-tailed) 

R21 
Private 33.48 

312.50 -1.540 0.124 
Public 26.69 

R22 
Private 30.31 

388.50 -0.324 0.746 
Public 28.93 

R23 
Private 28.98 

395.50 -0.203 0.839 
Public 29.87 

R24 
Private 31.21 

367.00 -0.682 0.496 
Public 28.29 

R25 
Private 31.94 

349.50 -0.960 0.337 
Public 27.78 

R26 
Private 30.19 

391.50 -0.266 0.790 
Public 29.01 

R27 
Private 28.65 

387.50 -0.330 0.742 
Public 30.10 

R28 
Private 32.92 

326.00 -1.336 0.181 
Public 27.09 

R29 
Private 32.56 

334.50 -1.178 0.239 
Public 27.34 

R30 
Private 32.08 

346.00 -1.000 0.317 
Public 27.68 

R31 
Private 32.54 

335.00 -1.166 0.244 
Public 27.35 

R32 
Private 32.69 

331.50 -1.218 0.223 
Public 27.25 

R33 
Private 32.54 

335.00 -1.162 0.245 
Public 27.35 

R34 
Private 30.65 

380.50 -0.438 0.661 
Public 28.69 

R35 
Private 34.92 

278.00 -2.093 0.036 
Public 25.68 

R36 
Private 31.83 

352.00 -0.905 0.365 
Public 27.85 

R37 
Private 32.17 

344.00 -1.017 0.309 
Public 27.62 

R38 
Private 29.79 

401.00 -0.111 0.911 
Public 29.29 

R39 
Private 31.31 

364.50 -0.695 0.487 
Public 28.22 

R40 
Private 29.67 

404.00 -0.064 0.949 
Public 29.38 
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Table 4.9 (Continued) 

Risk ID        Sectors Mean Rank 
Mann-Whitney 

U 
Z Score 

Asymp. Sig. 

(2-tailed) 

R41 
Private 30.17 

392.00 -0.255 0.798 
Public 29.03 

R42 
Private 29.25 

402.00 -0.095 0.924 
Public 29.68 

R43 
Private 31.71 

355.00 -0.851 0.395 
Public 27.94 

R44 
Private 30.54 

383.00 -0.399 0.690 
Public 28.76 

R45 
Private 29.50 

408.00 0.000 1.000 
Public 29.50 

R46 
Private 33.21 

319.00 -1.419 0.156 
Public 26.88 

R47 
Private 29.98 

396.50 -0.183 0.855 
Public 29.16 

R48 
Private 29.75 

402.00 -0.096 0.924 
Public 29.32 

R49 
Private 34.94 

277.50 -2.085 0.037 
Public 25.66 

R50 
Private 30.17 

392.00 -0.259 0.796 
Public 29.03 

R51 
Private 31.54 

359.00 -0.782 0.434 
Public 28.06 

R52 
Private 33.06 

322.50 -1.364 0.173 
Public 26.99 

R53 
Private 29.85 

399.50 -0.136 0.892 
Public 29.25 

R54 
Private 28.56 

385.50 -0.359 0.720 
Public 30.16 

R55 
Private 30.10 

393.50 -0.232 0.816 
Public 29.07 

R56 
Private 29.98 

396.50 -0.184 0.854 
Public 29.16 

R57 
Private 31.46 

361.00 -0.750 0.453 
Public 28.12 

R58 
Private 29.42 

406.00 -0.032 0.974 
Public 29.56 

R59 
Private 30.56 

382.50 -0.406 0.685 
Public 28.75 
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4.4.4.3 Significance of Risk Factors among Groups according to Profession 

Table 4.10 summarizes the results of the risk significance comparison between the 

professions. In the review of  this table, it can be said that civil engineers perceived 

the most significant risk factor as “Foreign exchange rate fluctuation (R24)”,  electrical 

engineers perceived the most significant risk factor as “Lack of contract standards 

(R10)”, architects perceived the most significant risk factor as “High finance cost 

(R19)”, industrial engineers perceived the most significant risk factor as “Change in 

design (R5)”, mechanical engineers perceived the most significant risk factor as four 

different risk factors, “Delay in delivery of material (R38)”, “Construction time 

overrun (R50)”, “Lack of coordination/communication between subcontractors 

(R56)”, and “Inadequate experience in PPP projects (R58)”. The number of 

participants belonging to other professions is quite low. Therefore, it is not reasonable 

to analyze the risk significance for other professions. 

The differences in the perception between the professions on the significance of the 

risk factors are also observed. The Kruskal-Wallis test is used to detect whether more 

than two independent groups have different perspectives [89]. If the P values for the 

Kruskal Wallis test are smaller than the threshold value of 0.05, it means that there is 

a significant difference among groups  [86,89]. 

When the Kruskal Wallis test results (Table 4.11) are examined, the representatives of 

professions disagreed on the significance of the following risk factors: R4 

(Geotechnical conditions), R9 (Vagueness of contract clauses), R19 (High finance 

cost), R36 (Unavailability of material), R38 (Delay in delivery of material), R50 

(Construction time overrun), R51 (Construction productivity), R52 (Poor quality 

construction), R54 (Construction technology risk), R56 (Lack of coordination/ 

communication between subcontractors), R57 (Lack of coordination/ communication 

between stakeholders), R58 (Inadequate experience in PPP projects), and R59 

(Organization risk). 

According to Table 4.10, the highest mean value for the risk factors R4 (Geotechnical 

conditions), R36 (Unavailability of material), R38 (Delay in delivery of material), 

R50(Construction time overrun), R51 (Construction productivity), R52 (Poor quality 

construction), R54 (Construction technology risk), R56 (Lack of coordination/ 
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communication between subcontractors), R57 (Lack of coordination/ communication 

between stakeholders), and R58 (Inadequate experience in PPP projects) belong to 

mechanical engineers. Therefore, it can be said that mechanical engineers perceived 

these risk factors to be more significant than other professions. On the other hand, the 

highest mean value for the risk factors R9 (Vagueness of contract clauses) and R59 

(Organization risk) belong to electrical engineers. Hence, it can be thought that 

electrical engineers perceived these two risk factors to be more significant than other 

professions. In addition, the highest mean value for R19 belongs to architects which 

shows that architects perceived “high finance cost” to be more significant than other 

professions. As a result, it can be mentioned that mechanical engineers have perceived 

many risk factors to be more significant than other professions. 
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Table 4.11 Differences in the perception of risk significances between the 

professions 

 

Risk ID Professions N Mean Rank Chi-Square
Asymp. Sig.   (2-

tailed)
Civil engineer 28 28,18
Elektrical engineer 11 31,14
Architect 7 29,64
Mechanical engineer 4 40,63
Industrial engineer 4 22,88
Communication 2 28,50
Metallurgical engineer 1 50,50
Technican 1 10,50
Civil engineer 28 33,20
Elektrical engineer 11 18,82
Architect 7 26,14
Mechanical engineer 4 43,00
Industrial engineer 4 17,75
Communication 2 40,50
Metallurgical engineer 1 45,50
Technican 1 22,00
Civil engineer 28 25,93
Elektrical engineer 11 27,45
Architect 7 32,29
Mechanical engineer 4 50,75
Industrial engineer 4 28,75
Communication 2 23,00
Metallurgical engineer 1 46,00
Technican 1 46,00
Civil engineer 28 26,96
Elektrical engineer 11 22,50
Architect 7 26,21
Mechanical engineer 4 46,00
Industrial engineer 4 37,13
Communication 2 54,50
Metallurgical engineer 1 54,50
Technican 1 29,00
Civil engineer 28 30,50
Elektrical engineer 11 24,59
Architect 7 32,50
Mechanical engineer 4 24,00
Industrial engineer 4 45,75
Communication 2 9,50
Metallurgical engineer 1 51,50
Technican 1 9,50
Civil engineer 28 32,23
Elektrical engineer 11 29,50
Architect 7 25,00
Mechanical engineer 4 29,00
Industrial engineer 4 31,38
Communication 2 4,00
Metallurgical engineer 1 50,50
Technican 1 9,00

Civil engineer 28 27,34

Elektrical engineer 11 31,00

Architect 7 34,79

Mechanical engineer 4 42,25

Industrial engineer 4 25,25

Communication 2 5,50

Metallurgical engineer 1 53,00

Technican 1 27,00

Civil engineer 28 30,50

Elektrical engineer 11 29,77

Architect 7 32,07

Mechanical engineer 4 33,50

Industrial engineer 4 15,25

Communication 2 6,50

Metallurgical engineer 1 48,50

Technican 1 48,50

Civil engineer 28 31,96

Elektrical engineer 11 36,68

Architect 7 28,07

Mechanical engineer 4 13,25

Industrial engineer 4 25,13

Communication 2 45,00

Metallurgical engineer 1 52,50

Technican 1 1,00

Civil engineer 28 28,71

Elektrical engineer 11 37,64

Architect 7 33,50

Mechanical engineer 4 18,75

Industrial engineer 4 25,38

Communication 2 13,50

Metallurgical engineer 1 50,00

Technican 1 5,00

R9 16,690 0,020

R10 10,695 0,152

R7 9,985 0,189

R8 10,045 0,186

R1 5,604 0,587

R2 12,742 0,079

R3 10,960 0,140

R4 14,349 0,045

R5 11,689 0,111

R6 9,165 0,241
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Table 4.11 (Continued) 

 

Risk ID Professions N Mean Rank Chi-Square
Asymp. Sig.     

(2-tailed)
Civil engineer 28 31,75
Elektrical engineer 11 28,73
Architect 7 28,14
Mechanical engineer 4 29,75
Industrial engineer 4 29,63
Communication 2 5,50
Metallurgical engineer 1 52,50
Technican 1 8,00
Civil engineer 28 26,41
Elektrical engineer 11 31,86
Architect 7 31,79
Mechanical engineer 4 26,50
Industrial engineer 4 39,00
Communication 2 39,00
Metallurgical engineer 1 56,00
Technican 1 2,50
Civil engineer 28 3,50
Elektrical engineer 11 26,41
Architect 7 30,86
Mechanical engineer 4 23,50
Industrial engineer 4 23,88
Communication 2 20,00
Metallurgical engineer 1 51,50
Technican 1 41,50
Civil engineer 28 27,86
Elektrical engineer 11 27,86
Architect 7 28,14
Mechanical engineer 4 26,50
Industrial engineer 4 28,00
Communication 2 55,50
Metallurgical engineer 1 55,50
Technican 1 43,00
Civil engineer 28 8,36
Elektrical engineer 11 31,36
Architect 7 24,00
Mechanical engineer 4 32,50
Industrial engineer 4 36,63
Communication 2 20,50
Metallurgical engineer 1 52,50
Technican 1 34,00
Civil engineer 28 27,84
Elektrical engineer 11 27,45
Architect 7 39,43
Mechanical engineer 4 37,50
Industrial engineer 4 22,25
Communication 2 5,00
Metallurgical engineer 1 57,50
Technican 1 47,00

Civil engineer 28 27,88

Elektrical engineer 11 29,68

Architect 7 27,79

Mechanical engineer 4 32,50

Industrial engineer 4 32,88

Communication 2 29,00

Metallurgical engineer 1 53,50

Technican 1 36,50

Civil engineer 28 29,82

Elektrical engineer 11 29,82

Architect 7 42,57

Mechanical engineer 4 24,00

Industrial engineer 4 26,88

Communication 2 2,00

Metallurgical engineer 1 47,50

Technican 1 5,00

Civil engineer 28 28,29

Elektrical engineer 11 31,00

Architect 7 44,29

Mechanical engineer 4 19,50

Industrial engineer 4 22,00

Communication 2 3,00

Metallurgical engineer 1 48,00

Technican 1 48,00

Civil engineer 28 32,46

Elektrical engineer 11 23,50

Architect 7 31,79

Mechanical engineer 4 13,25

Industrial engineer 4 29,88

Communication 2 26,50

Metallurgical engineer 1 52,00

Technican 1 43,50

R19 16,090 0,024

R20 8,785 0,268

R17 2,883 0,896

R18 13,988 0,051

8,349 0,303

8,592 0,283

4,751 0,690

8,565 0,285

R11

R12

R13

R14

R16

4,436 0,728

12,831 0,076

R15
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Table 4.11 (Continued)

 

Risk ID Professions N Mean Rank Chi-Square
Asymp. Sig.     

(2-tailed)
Civil engineer 28 31,82
Elektrical engineer 11 23,91
Architect 7 27,21
Mechanical engineer 4 21,25
Industrial engineer 4 32,13
Communication 2 27,00
Metallurgical engineer 1 49,50
Technican 1 49,50
Civil engineer 28 27,86
Elektrical engineer 11 29,18
Architect 7 33,21
Mechanical engineer 4 18,75
Industrial engineer 4 30,13
Communication 2 45,50
Metallurgical engineer 1 45,50
Technican 1 45,50
Civil engineer 28 26,02
Elektrical engineer 11 30,73
Architect 7 31,93
Mechanical engineer 4 23,63
Industrial engineer 4 33,13
Communication 2 48,50
Metallurgical engineer 1 48,50
Technican 1 48,50
Civil engineer 28 28,43
Elektrical engineer 11 29,55
Architect 7 31,21
Mechanical engineer 4 19,13
Industrial engineer 4 27,75
Communication 2 46,00
Metallurgical engineer 1 46,00
Technican 1 46,00
Civil engineer 28 29,18
Elektrical engineer 11 28,82
Architect 7 36,07
Mechanical engineer 4 23,25
Industrial engineer 4 29,13
Communication 2 11,00
Metallurgical engineer 1 46,50
Technican 1 46,50
Civil engineer 28 27,68
Elektrical engineer 11 28,73
Architect 7 38,07
Mechanical engineer 4 35,75
Industrial engineer 4 19,13
Communication 2 17,50
Metallurgical engineer 1 49,50
Technican 1 49,50

Civil engineer 28 25,00

Elektrical engineer 11 29,59

Architect 7 35,50

Mechanical engineer 4 35,75

Industrial engineer 4 26,63

Communication 2 49,50

Metallurgical engineer 1 39,00

Technican 1 49,50

Civil engineer 28 26,52

Elektrical engineer 11 26,23

Architect 7 41,79

Mechanical engineer 4 28,75

Industrial engineer 4 20,63

Communication 2 47,50

Metallurgical engineer 1 47,50

Technican 1 47,50

Civil engineer 28 27,02

Elektrical engineer 11 29,73

Architect 7 27,36

Mechanical engineer 4 32,00

Industrial engineer 4 44,25

Communication 2 13,00

Metallurgical engineer 1 52,50

Technican 1 52,50

Civil engineer 28 26,91

Elektrical engineer 11 25,09

Architect 7 42,07

Mechanical engineer 4 37,50

Industrial engineer 4 20,38

Communication 2 26,00

Metallurgical engineer 1 54,50

Technican 1 49,00

R29 9,760 0,203

R30 11,435 0,121

R27 8,370 0,301

R28 11,345 0,124

R23 7,520 0,377

R24 6,160 0,521

R21 6,010 0,539

R22 6,448 0,489

R25 6,558 0,476

R26 8,355 0,302
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Table 4.11 (Continued) 

 

Risk ID Professions N Mean Rank Chi-Square
Asymp. Sig.     

(2-tailed)
Civil engineer 28 27,95
Elektrical engineer 11 35,09
Architect 7 33,93
Mechanical engineer 4 33,75
Industrial engineer 4 25,63
Communication 2 7,50
Metallurgical engineer 1 45,00
Technican 1 7,50
Civil engineer 28 28,66
Elektrical engineer 11 32,18
Architect 7 35,00
Mechanical engineer 4 30,00
Industrial engineer 4 27,25
Communication 2 12,00
Metallurgical engineer 1 54,50
Technican 1 2,00
Civil engineer 28 28,16
Elektrical engineer 11 31,32
Architect 7 29,64
Mechanical engineer 4 43,50
Industrial engineer 4 24,13
Communication 2 21,00
Metallurgical engineer 1 54,50
Technican 1 3,50
Civil engineer 28 32,25
Elektrical engineer 11 26,45
Architect 7 32,29
Mechanical engineer 4 29,00
Industrial engineer 4 24,50
Communication 2 7,00
Metallurgical engineer 1 56,00
Technican 1 7,00
Civil engineer 28 26,73
Elektrical engineer 11 35,05
Architect 7 31,57
Mechanical engineer 4 32,50
Industrial engineer 4 27,25
Communication 2 9,00
Metallurgical engineer 1 49,50
Technican 1 49,50
Civil engineer 28 22,98
Elektrical engineer 11 37,82
Architect 7 28,86
Mechanical engineer 4 47,25
Industrial engineer 4 35,13
Communication 2 6,00
Metallurgical engineer 1 54,00
Technican 1 54,00

Civil engineer 28 30,04

Elektrical engineer 11 33,09

Architect 7 31,36

Mechanical engineer 4 30,50

Industrial engineer 4 18,38

Communication 2 15,00

Metallurgical engineer 1 56,50

Technican 1 4,50

Civil engineer 28 25,55

Elektrical engineer 11 35,95

Architect 7 34,93

Mechanical engineer 4 48,00

Industrial engineer 4 16,88

Communication 2 20,00

Metallurgical engineer 1 52,50

Technican 1 3,50

Civil engineer 28 25,07

Elektrical engineer 11 37,14

Architect 7 28,64

Mechanical engineer 4 40,25

Industrial engineer 4 31,38

Communication 2 26,50

Metallurgical engineer 1 58,00

Technican 1 2,50

Civil engineer 28 26,91

Elektrical engineer 11 32,77

Architect 7 34,71

Mechanical engineer 4 40,25

Industrial engineer 4 25,00

Communication 2 15,00

Metallurgical engineer 1 58,00

Technican 1 5,00

R39 11,593 0,115

R40 10,398 0,167

R37 8,695 0,275

R38 16,027 0,025

R35 8,309 0,306

R36 20,745 0,004

R33 8,661 0,278

R34 9,596 0,213

R31 8,518 0,289

R32 8,298 0,307
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Table 4.11 (Continued)

 

Risk ID Professions N Mean Rank Chi-Square
Asymp. Sig.     

(2-tailed)
Civil engineer 28 28,27
Elektrical engineer 11 32,95
Architect 7 26,29
Mechanical engineer 4 45,00
Industrial engineer 4 27,25
Communication 2 12,50
Metallurgical engineer 1 54,00
Technican 1 5,00
Civil engineer 28 25,14
Elektrical engineer 11 35,18
Architect 7 29,86
Mechanical engineer 4 44,75
Industrial engineer 4 36,50
Communication 2 12,50
Metallurgical engineer 1 56,00
Technican 1 5,00
Civil engineer 28 27,27
Elektrical engineer 11 33,45
Architect 7 36,43
Mechanical engineer 4 35,88
Industrial engineer 4 29,50
Communication 2 5,50
Metallurgical engineer 1 50,00
Technican 1 2,00
Civil engineer 28 27,86
Elektrical engineer 11 31,91
Architect 7 37,43
Mechanical engineer 4 33,50
Industrial engineer 4 28,50
Communication 2 7,50
Metallurgical engineer 1 52,00
Technican 1 3,00
Civil engineer 28 26,71
Elektrical engineer 11 34,27
Architect 7 35,43
Mechanical engineer 4 37,00
Industrial engineer 4 30,50
Communication 2 6,50
Metallurgical engineer 1 53,00
Technican 1 2,00
Civil engineer 28 27,71
Elektrical engineer 11 27,27
Architect 7 34,64
Mechanical engineer 4 36,50
Industrial engineer 4 30,13
Communication 2 10,00
Metallurgical engineer 1 53,00
Technican 1 53,00

Civil engineer 28 28,11

Elektrical engineer 11 31,50

Architect 7 33,79

Mechanical engineer 4 35,00

Industrial engineer 4 19,50

Communication 2 8,00

Metallurgical engineer 1 53,50

Technican 1 53,50

Civil engineer 28 26,73

Elektrical engineer 11 34,45

Architect 7 29,86

Mechanical engineer 4 36,75

Industrial engineer 4 27,13

Communication 2 6,50

Metallurgical engineer 1 53,00

Technican 1 53,00

Civil engineer 28 27,30

Elektrical engineer 11 31,73

Architect 7 26,64

Mechanical engineer 4 36,25

Industrial engineer 4 32,25

Communication 2 13,50

Metallurgical engineer 1 55,00

Technican 1 55,00

Civil engineer 28 22,61

Elektrical engineer 11 35,41

Architect 7 41,14

Mechanical engineer 4 44,25

Industrial engineer 4 25,38

Communication 2 11,50

Metallurgical engineer 1 49,50

Technican 1 49,50

R49 8,160 0,319

R45 11,850 0,106

R46 8,550 0,287

R43 11,387 0,123

R44 10,113 0,182

R41

R50 18,621 0,009

R47 10,081 0,184

R48 10,301 0,172

10,774 0,149

R42 13,868 0,054
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Table 4.11 (Continued) 

 

Risk ID Professions N Mean Rank Chi-Square
Asymp. Sig.     

(2-tailed)
Civil engineer 28 24,55
Elektrical engineer 11 32,05
Architect 7 41,00
Mechanical engineer 4 47,00
Industrial engineer 4 16,75
Communication 2 10,50
Metallurgical engineer 1 54,00
Technican 1 54,00
Civil engineer 28 24,98
Elektrical engineer 11 35,05
Architect 7 36,43
Mechanical engineer 4 42,00
Industrial engineer 4 18,50
Communication 2 12,50
Metallurgical engineer 1 52,00
Technican 1 52,00
Civil engineer 28 26,61
Elektrical engineer 11 34,00
Architect 7 36,64
Mechanical engineer 4 39,50
Industrial engineer 4 25,00
Communication 2 10,50
Metallurgical engineer 1 54,50
Technican 1 2,00
Civil engineer 28 24,75
Elektrical engineer 11 34,95
Architect 7 36,79
Mechanical engineer 4 44,50
Industrial engineer 4 30,88
Communication 2 6,50
Metallurgical engineer 1 55,00
Technican 1 6,50
Civil engineer 28 26,16
Elektrical engineer 11 33,05
Architect 7 36,86
Mechanical engineer 4 42,00
Industrial engineer 4 24,25
Communication 2 15,00
Metallurgical engineer 1 57,00
Technican 1 5,00
Civil engineer 28 22,57
Elektrical engineer 11 40,00
Architect 7 31,93
Mechanical engineer 4 52,75
Industrial engineer 4 24,25
Communication 2 24,50
Metallurgical engineer 1 55,00
Technican 1 3,50

Civil engineer 28 26,07

Elektrical engineer 11 36,59

Architect 7 36,79

Mechanical engineer 4 40,50

Industrial engineer 4 15,50

Communication 2 21,50

Metallurgical engineer 1 52,50

Technican 1 1,50

Civil engineer 28 23,68

Elektrical engineer 11 38,05

Architect 7 32,71

Mechanical engineer 4 46,75

Industrial engineer 4 35,50

Communication 2 9,00

Metallurgical engineer 1 51,50

Technican 1 2,00

Civil engineer 28 23,68

Elektrical engineer 11 38,55

Architect 7 38,64

Mechanical engineer 4 40,75

Industrial engineer 4 28,00

Communication 2 9,50

Metallurgical engineer 1 54,50

Technican 1 5,00

R59 17,733 0,013

R57 14,211 0,048

R58 18,871 0,009

0,098

R56 22,436 0,002

R53 12,180 0,095

R54 16,029 0,025

R51 19,656 0,006

R52 14,119 0,049

R55 12,077
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4.4.4.4 Significance of Risk Factors among Groups according to Years of 

Experience in PPP Projects 

Table 4.12 shows the results of the risk significance comparison among groups 

according to years of experience in PPP projects. If the sample sizes for two different 

groups get closer to each other, more accurate comparison can be performed between 

these groups [89]. Therefore, the total sample was divided into two groups as the 

participants with less than 5 years of experience in PPP projects, and the participants 

with more than 5 years of experience in PPP projects. 

Both the participants with less than 5 years of experience in PPP projects (mean value 

= 21.20) and the participants with more than 5 years of experience in PPP projects 

(mean value = 19.30) perceived “Foreign exchange rate fluctuations (R24)” as the 

most significant risk factor. 

Furthermore, the participants with less than 5 years of experience in PPP projects 

perceived “Expropriation/ nationalization (R16)” as the least significant risk factor, 

whereas the participants with more than 5 years of experience in PPP projects 

perceived “Import/ export restrictions (R14)” as the least significant one. 

In addition, the differences in the perception between the participants with less than 5 

years of experience in PPP projects and the participants with more than 5 years of 

experience in PPP projects on the significance of the risk factors are also observed.  

When the Mann-Whitney U test results (Table 4.13) are examined, it can be seen that 

the participants with less than 5 years of experience in PPP projects and the participants 

with more than 5 years of experience in PPP projects disagreed on the significance of 

eight risk factors, R5 (Change in design), R14 (Import/ export restrictions), R16 

(Expropriation/ nationalization), R18 (Unavailability of funds), R42 (Equipment 

failure/ breakdown), R50 (Construction time overrun), R54 (Construction technology 

risk), and R55 (Scope risk). For change in design (R5), the mean value is 13.6 for the 

participants with less than 5 years of experience in PPP projects, while the mean value 

equals to 17.8 for the participants with more than 5 years of experience in PPP projects. 

It can be said that the change in design (R5) risk was perceived to be more significant 

by the participants with more than 5 years of experience in PPP projects. For import/ 



106 
 

export restrictions (R14), the mean value is 13.4 for the participants with less than 5 

years of experience in PPP projects, while the mean value is 8.38 for the participants 

with more than years of experience in PPP projects. Hence, it can be mentioned that 

was the participants with less than 5 years of experience in PPP projects perceived the 

import/ export restrictions (R14) risk factor to be more significant than the participants 

with more than 5 years of experience in PPP projects. For R16, the mean value is 6.26 

for the participants with less than 5 years of experience in PPP projects, while the mean 

value is 11.1 for the participants with more than 5 years of experience in PPP projects. 

Therefore, it can be said that the expropriation/ nationalization (R16) risk factor was 

perceived to be more significant as by the participants with more than 5 years of 

experience in PPP projects. For R18 (Unavailability of funds), the mean value is 11.9 

for the participants with less than 5 years of experience in PPP projects, while the mean 

value is 18.6 for the participants with more than 5 years of experience in PPP projects. 

Hence it can be said that the participants with more than 5 years of experience in PPP 

projects perceived the unavailability of funds (R18) risk factor to be more significant 

than the participants with less than 5 years of experience in PPP projects. For R42 

(Equipment failure/ breakdown), the mean value is 8.53 for the participants with less 

than 5 years of experience in PPP projects, while the mean value is 12.3 for participants 

with more than 5 years of experience in PPP projects. It can be mentioned that the 

participants with more than 5 years of experience in PPP projects perceived the 

equipment failure/ breakdown (R42) risk factor to be more significant than the 

participants with less than 5 years of experience in PPP projects. For R50 

(Construction time overrun), the mean value is 12.6 for the participants with less than 

5 years of experience in PPP projects, while the mean value is 17.7 for the participants 

with more than 5 years of experience in PPP projects. Hence, it can be said that the 

construction time overrun (R50) risk factor was perceived to be more significant by 

the participants with more than 5 years of experience in PPP projects. For R54 

(Construction technology risk), the mean value is 6.58 for the participants with less 

than 5 years of experience in PPP projects, while the mean value is 10.4 for the 

participants with more than 5 years of experience in PPP projects. Therefore, it can be 

said that the construction technology risk (R54) factor was perceived to be more 

significant by the participants with more than 5 years of experience in PPP projects. 
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For R55, the mean value is 7.21 for the participants with less than 5 years of experience 

in PPP projects, while the mean value is 10.7 for the participants with more than 5 

years of experience in PPP projects. Hence, it can be said that the participants with 

more than 5 years of experience in PPP projects perceived the scope risk (R55) factor 

to be more significant than the participants with less than 5 years of experience in PPP 

projects. 

To sum up, the participants with less than 5 years of experience in PPP projects 

perceived the “Import/ export restrictions (R14)” risk factor to be more significant than 

the participants with more than 5 years of experience in PPP projects, on the other 

hand, the participants with more than 5 years of experience in PPP projects perceived 

several risk factors such as “Change in design (R5)”, “Expropriation/ nationalization 

(R16)”, “Unavailability of funds (R18)”, “Equipment failure/ breakdown (R42)”, 

“Construction time overrun (R50)”, “Construction technology risk (54)”, and “Scope 

risk (R55)” to be more significant than the participants with less than 5 years of 

experience in PPP projects. 
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Table 4.12 Comparison with different experience levels 

  Less than 5 years  More than 5 years 

Risk ID Risk Factor Mean SD Rank  Mean SD Rank 

R24 
Foreign exchange rate 

fluctuations 
21.20 5.14 1  19.30 5.42 1 

R22 Inflation rate volatility 20.30 7.11 2  17.70 6.92 6 

R21 Economic crisis 19.40 6.71 3  16.60 6.15 9 

R28 Fiscal risk 18.10 7.99 4  17.70 6.33 5 

R19 High finance cost 17.20 8.27 5  18.80 5.62 2 

R23 Interest rate volatility 17.20 8.54 6  17.30 6.99 8 

R27 Government stability 16.30 9.01 7  14.10 8.29 24 

R4 Geo-technical conditions 16.10 9.11 8  11.70 4.25 44 

R26 Intervention 16.00 8.48 9  14.40 8.57 21 

R25 Corruption/Bribery 15.90 9.80 10  14.90 9.17 16 

R9 
Vagueness of contract 

clauses 
15.50 7.39 11  16.10 5.94 10 

R11 
Non-compliance with 

technical specifications 
15.50 8.12 12  14.00 6.82 25 

R8 Inexperienced designers 15.50 8.68 13  15.90 8.10 12 

R47 
Inadequate personnel 

training 
15.30 7.96 14  13.00 7.02 36 

R10 Lack of contract standards 15.10 8.05 15  16.00 6.85 11 

R12 
Legal disputes between 

project participants 
14.90 7.28 16  13.20 4.81 35 

R46 Inappropriate inspection 14.70 8.65 17  12.00 7.64 42 

R35 Poor quality of labor 14.60 9.25 18  13.30 8.58 34 

R20 Bankruptcy 14.50 7.62 19  13.90 7.66 28 

R29 
Delay in approval and 

permits 
14.40 7.59 20  14.90 6.58 15 
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Table 4.12 (Continued) 

  Less than 5 years  More than 5 years 

Risk ID Risk Factor Mean SD Rank  Mean SD Rank 

R43 Poor project planning 14.30 7.93 21  14.80 7.89 17 

R13 
Lack of legal 

framework 
14.30 8.22 22  14.10 7.80 23 

R49 
Construction cost 

overrun 
14.20 7.67 23  13.50 6.04 31 

R48 
Inadequate risk 

management 
14.00 7.91 24  14.30 7.47 22 

R2 Force majeure 13.90 7.09 25  12.50 7.42 38 

R6 
Design deficiency and 

errors 
13.90 7.36 26  15.70 7.69 13 

R5 Change in design 13.60 6.90 27  17.80 6.10 4 

R14 
Import/export 

restrictions 
13.40 8.48 28  8.38 5.82 59 

R52 
Poor quality 

construction 
13.10 9.44 29  12.20 7.79 41 

R50 
Construction time 

overrun 
12.60 7.94 30  17.70 6.97 7 

R58 
Inadequate experience 

in PPP projects 
12.60 9.58 31  14.00 7.76 26 

R57 

Lack of coordination/ 

communication 

between stakeholders 

12.50 7.69 32  13.60 7.53 30 

R7 Delay in design 12.20 8.15 33  14.50 6.56 18 

R44 Poor project budgeting 12.10 8.74 34  15.60 7.02 14 

R36 
Unavailability of 

material 
11.90 7.50 35  13.40 6.62 32 

R18 Unavailability of funds 11.90 8.43 36  18.60 6.36 3 

R31 Operation cost overrun 11.70 8.37 37  14.50 6.79 19 

R15 Legislation change 11.70 8.82 38  13.90 7.28 27 

R38 
Delay in delivery of 

material 
11.60 8.30 39  13.90 8.00 29 

R45 
Poor project quality 

management 
11.50 7.18 40  14.50 7.50 20 
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Table 4.12 (Continued) 

  Less than 5 years  More than 5 years 

Risk ID Risk Factor Mean SD Rank  Mean SD Rank 

R32 Operational revenue risk 11.30 9.18 41  11.10 7.11 52 

R51 Construction productivity 10.90 8.61 42  13.40 7.29 33 

R59 Organisation risk 10.80 8.37 43  12.50 6.87 37 

R1 Weather conditions 10.60 5.86 44  9.46 6.04 57 

R41 
Delay in delivery of 

equipment 
10.60 8.58 45  11.50 7.22 46 

R33 Operation safety risk 10.60 9.32 46  11.80 7.51 43 

R3 Environment risk 10.50 4.90 47  11.70 4.73 45 

R17 Change in tax regulation 10.50 9.66 48  11.30 7.94 50 

R56 

Lack of coordination / 

communication between 

subcontractors 

10.10 7.61 49  11.50 7.24 47 

R30 
Government subsidies 

risk 
9.84 7.29 50  12.20 7.38 40 

R39 
Unavailability of 

equipment 
9.26 6.31 51  11.40 5.62 48 

R53 Construction safety risk 9.21 8.39 52  11.40 6.80 49 

R42 
Equipment 

failure/breakdown 
8.53 7.68 53  12.30 6.59 39 

R34 Unavailability of labor 8.37 8.73 54  9.49 6.71 55 

R37 Poor quality of material 8.05 6.12 55  9.49 6.89 56 

R40 
Poor productivity of 

equipment 
7.74 6.51 56  9.08 4.81 58 

R55 Scope risk 7.21 7.13 57  10.70 6.05 53 

R54 
Construction technology 

risk 
6.58 7.60 58  10.40 7.38 54 

R16 
Expropriation / 

nationalization 
6.26 6.43 59  11.10 5.79 51 
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Table 4.13 Differences in the perception of risk significance between the participants 

Risk ID  Years of exp. in PPP Mean Rank 
Mann-

Whitney U 
Z Score P value 

R1 
Less than 5 years 31.74 

328.00 -0.714 0.475 
More than 5 years 28.41 

R2 
Less than 5 years 32.89 

306.00 -1.081 0.280 
More than 5 years 27.85 

R3 
Less than 5 years 26.82 

319.50 -0.879 0.379 
More than 5 years 30.81 

R4 
Less than 5 years 35.26 

261.00 -1.837 0.066 
More than 5 years 26.69 

R5 
Less than 5 years 22.58 

239.00 -2.218 0.027 
More than 5 years 32.87 

R6 
Less than 5 years 26.63 

316.00 -0.918 0.359 
More than 5 years 30.90 

R7 
Less than 5 years 25.11 

287.00 -1.399 0.162 
More than 5 years 31.64 

R8 
Less than 5 years 28.82 

357.50 -0.221 0.825 
More than 5 years 29.83 

R9 
Less than 5 years 28.92 

359.50 -0.188 0.851 
More than 5 years 29.78 

R10 
Less than 5 years 27.37 

330.00 -0.686 0.493 
More than 5 years 30.54 

R11 
Less than 5 years 31.45 

333.50 -0.623 0.533 
More than 5 years 28.55 

R12 
Less than 5 years 32.00 

322.50 -0.808 0.419 
More than 5 years 28.27 

R13 
Less than 5 years 29.45 

369.50 -0.017 0.987 
More than 5 years 29.53 

R14 
Less than 5 years 36.39 

239.50 -2.202 0.028 
More than 5 years 26.14 

R15 
Less than 5 years 25.24 

298.50 -1.357 0.175 
More than 5 years 31.58 

R16 
Less than 5 years 20.76 

204.50 -2.784 0.005 
More than 5 years 33.76 

R17 
Less than 5 years 27.26 

328.00 -0.713 0.476 
More than 5 years 30.59 

R18 
Less than 5 years 19.97 

189.50 -3.099 0.002 
More than 5 years 34.14 

R19 
Less than 5 years 28.03 

342.50 -0.479 0.632 
More than 5 years 30.22 

R20 
Less than 5 years 30.39 

353.50 -0.284 0.776 
More than 5 years 29.06 
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Table 4.13 (Continued) 

Risk ID    Years of exp. in PPP  Mean Rank 
Mann-

Whitney U 
Z Score P value 

 

R21 
Less than 5 years 34.97 

266.50 -1.759 0.078 
 

More than 5 years 26.83  

R22 
Less than 5 years 33.95 

286.00 -1.473 0.141 
 

More than 5 years 27.33  

R23 
Less than 5 years 29.84 

364.00 -0.111 0.912 
 

More than 5 years 29.33  

R24 
Less than 5 years 33.55 

293.50 -1.343 0.179 
 

More than 5 years 27.53  

R25 
Less than 5 years 30.58 

350.00 -0.353 0.724 
 

More than 5 years 28.97  

R26 
Less than 5 years 31.47 

333.00 -0.634 0.526 
 

More than 5 years 28.54  

R27 
Less than 5 years 32.50 

313.50 -0.962 0.336 
 

More than 5 years 28.04  

R28 
Less than 5 years 30.82 

345.50 -0.428 0.669 
 

More than 5 years 28.86  

R29 
Less than 5 years 27.58 

334.00 -0.614 0.539 
 

More than 5 years 30.44  

R30 
Less than 5 years 25.37 

292.00 -1.328 0.184 
 

More than 5 years 31.51  

R31 
Less than 5 years 24.55 

276.50 -1.576 0.115 
 

More than 5 years 31.91  

R32 
Less than 5 years 28.03 

342.50 -0.468 0.640 
 

More than 5 years 30.22  

R33 
Less than 5 years 27.39 

330.50 -0.668 0.504 
 

More than 5 years 30.53  

R34 
Less than 5 years 25.79 

300.00 -1.178 0.239 
 

More than 5 years 31.31  

R35 
Less than 5 years 30.55 

350.50 -0.338 0.735 
 

More than 5 years 28.99  

R36 
Less than 5 years 25.71 

298.50 -1.221 0.222 
 

More than 5 years 31.35  

R37 
Less than 5 years 26.97 

322.50 -0.800 0.423 
 

More than 5 years 30.73  

R38 
Less than 5 years 26.26 

309.00 -1.028 0.304 
 

More than 5 years 31.08  

R39 
Less than 5 years 23.79 

262.00 -1.818 0.069 
 

More than 5 years 32.28  

R40 
Less than 5 years 25.37 

292.00 -1.321 0.186 
 

More than 5 years 31.51  
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Table 4.13 (Continued) 

Risk ID    Years of exp. in PPP  Mean Rank 
Mann-

Whitney U 
Z Score P value 

 

R41 
Less than 5 years 27.68 

336.00 -0.578 0.563 
 

More than 5 years 30.38  

R42 
Less than 5 years 22.26 

233.00 -2.296 0.022 
 

More than 5 years 33.03  

R43 
Less than 5 years 28.39 

349.50 -0.354 0.730 
 

More than 5 years 30.04  

R44 
Less than 5 years 24.18 

269.50 -1.691 0.091 
 

More than 5 years 32.09  

R45 
Less than 5 years 25.42 

293.00 -1.297 0.194 
 

More than 5 years 31.49  

R46 
Less than 5 years 32.87 

306.50 -1.071 0.284 
 

More than 5 years 27.86  

R47 
Less than 5 years 31.95 

324.00 -0.777 0.437 
 

More than 5 years 28.31  

R48 
Less than 5 years 29.32 

367.00 -0.059 0.953 
 

More than 5 years 29.59  

R49 
Less than 5 years 30.00 

361.00 -0.159 0.873 
 

More than 5 years 29.26  

R50 
Less than 5 years 22.34 

234.50 -2.311 0.021 
 

More than 5 years 32.99  

R51 
Less than 5 years 25.32 

291.00 -1.332 0.183 
 

More than 5 years 31.54  

R52 
Less than 5 years 29.58 

369.00 -0.025 0.980 
 

More than 5 years 29.46  

R53 
Less than 5 years 23.97 

265.50 -1.759 0.079 
 

More than 5 years 32.19  

R54 
Less than 5 years 22.08 

229.50 -2.361 0.018 
 

More than 5 years 33.12  

R55 
Less than 5 years 22.26 

233.00 -2.313 0.021 
 

More than 5 years 33.03  

R56 
Less than 5 years 27.08 

324.50 -0.771 0.441 
 

More than 5 years 30.68  

R57 
Less than 5 years 28.00 

342.00 -0.477 0.633 
 

More than 5 years 30.23  

R58 
Less than 5 years 27.03 

323.50 -0.789 0.430 
 

More than 5 years 30.71  

R59 
Less than 5 years 26.08 

305.50 -1.086 0.278 
 

More than 5 years 31.17  
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4.4.5 Discussions   

In this research, from the perspective of all participants, the top five most significant 

risk factors were found as foreign exchange rate fluctuations (R24), inflation rate 

volatility (R22), high finance cost (R19), fiscal risk (R28), and economic crisis (R21). 

This ranking indicates that 4 out of 5 significant risk factors belong to the economic 

category, and the remaining risk factor (R28) is the member of the political category.  

i. Foreign exchange rate fluctuation risk was perceived as the most critical risk 

factor in PPP city hospital projects in Turkey. Foreign exchange rate 

fluctuation risk can be defined as the negative impact of the upward or 

downward movements of the exchange rate on the financial condition of the 

projects [21]. This risk factor is mostly seen in developing countries that have 

to import medical devices using foreign currencies. In Turkey, the investors 

import  nearly 75% of the medical devices while performing city hospital 

projects [31]. Under these circumstances, it is clear that the foreign exchange 

rate fluctuation risk has a vital importance in implementing the city hospital 

projects. Although Turkish government shares a certain part of this risk factor 

with the investors, this sharing is mostly insufficient. Therefore, the 

government should increase its responsibility in this risk factor. In addition, to 

mitigate this risk factor, government can encourage investors to produce 

medical devices in Turkey.  

ii. According to the participants, inflation rate volatility was perceived as the 

second most critical risk factor in PPP city hospital projects in Turkey. Inflation 

rate volatility can be defined as the unexpected fluctuations in local inflation 

rates due to bad economic conditions [60]. In other words, an high increase in 

inflation rate is resulted as an increase in the material prices [61,91]. 

Unfortunately, inflation rate volatility is considered as a macroeconomic 

condition, which is impossible to avoid. The government only has the power 

to cope with this risk factor [61]. Similar to the foreign exchange rate 

fluctuation risk, government can increase its responsibility in the risk factor. In 

addition, as it is uncontrollable risk factor for the investors, they should deal 

with the effects of this risk factor. They can define their bidding price by taking 

into account of this risk factor. 
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iii. The third most critical risk factor in PPP city hospital projects in Turkey was 

high finance cost. It can be defined as a risk factor depending on the use of 

financial resources received from credit institutions or lenders [35,37]. In PPP 

projects, the investors provide a part of the project cost from its own resources, 

and the majority of it by borrowing from external financing sources. 

Commercial banks, international financial institutions, various institutional 

investors can provide financing according to their risk preferences. For the PPP 

city hospital investments in Turkey, the private sector have to participate in 

project financing with an equity amount of at least 20% of the investment 

amount [24,33]. Hence, projects requiring high capital are not easy to be 

funded. Large loans and debts to be brought by large investment projects are 

quite risky as they cause high finance costs. Change in interest rate and 

exchange rate can affect the financing cost. The crisis in the financial market 

also effects the project loan market [35]. Although the financing cost can be 

seen as a risk factor that belongs to the investors, this is also a major problem 

for the public sector [92]. In other words, if the financing cost increases, the 

project cost also increases, which means higher rental fees should be paid by 

the public sector. To mitigate this risk factor, the investors can guarantee the 

project loan by making an agreement with creditor institutions at a certain 

interest rate on a specified future date [35].  

iv. According to the participants, the fiscal risk was perceived as the fourth most 

critical risk factor in PPP city hospital projects in Turkey. This risk factor can 

be defined as the lack of available financial resources or the inability to reach 

a certain income level [93].  Due to the nature of the Build-Rent-Transfer 

model implemented in PPP city hospital projects, the income for the private 

sector is the rental fees. These rental fees are paid with fiscal burden of 

government. If government increases the taxes in order to finance the rental 

fees, the public debt will be reduced, as a result, the financial risk will be 

avoided. However, in this case, the tax burden will increase permanently, and 

may lead to fiscal unsustainability [94]. In this respect, The IMF has provided 

PPP Fiscal Risk Assessment Model (P-FRAM) to help developing countries 

assess the fiscal risks arising from PPP projects. This guidance should be used 
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for PPP projects of any size (especially large size projects) to assess systemic 

risks, macroeconomic impacts, and guide in designing an appropriate risk 

mitigation strategy [95]. 

v. The participants perceived the economic crisis risk as the fifth most critical risk 

factor in PPP city hospital projects in Turkey. It can be defined as severe 

fluctuations in the economy beyond acceptable levels, with the currency 

devaluating and inflation rising to high levels [87]. The economic crisis usually 

causes an increase in inflation rates, and fluctuations in exchange rates. It 

significantly affects negatively the success criteria of a construction project 

such as time and cost [74]. Since the government has the power to change the 

conditions such as the inflation rate and exchange rates, the government should 

develop policies for economic development to mitigate the risk of a possible 

economic crisis. Moreover, the economic crisis could cause problems in 

accessing the material, labor, and equipment resources. As a result of an 

economic crisis, the currency devalues, and the inflation rises to a high level. 

This situation causes panic among the project investors, and a loss of 

confidence in the country. As a result, the investors can leave the country. In 

this context, in order to mitigate this risk factor, as it is uncontrollable risk 

factor, the private sector can take into account the probability of an economic 

crisis in the country while determining the bid price at the tender stage. 
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CHAPTER 5 

 

CONCLUSION 

 

Each project is unique, and has characteristic features such as size, structure, and 

complexity. Compared to the traditional projects, PPP projects are more complicated 

due to their complex nature. Turkey is one of the developing country that extensively 

implements the PPP model to carry out the different types of infrastructure projects. 

The population of Turkey is increasing day by day, as a result, the demand for 

healthcare services has also been increased. To supply this demand, new healthcare 

facilities should be constructed. Turkish government have difficulties in constructing 

new healthcare facilities due to its limited fund. Therefore, they have implemented 

PPP model to realize the city hospital projects.  

The PPP city hospital projects include several risk factors due to their characteristic 

features. Risk factors can have negative impact on the project goals from the beginning 

to its completion. Therefore, performing the risk assessment is vital to ensure project 

success. This study focused on the priority of the risk factors in PPP city hospital 

projects in Turkey. First, the list of potential risks was determined with the help of the 

previous studies. Second, using these risk factors, a questionnaire survey was prepared 

to assess the priority of the risk factors. Third, the questionnaire was distributed, and 

the data was collected. Fourth, the data were analyzed using statistical techniques. The 

top five most significant risk factors were found as foreign exchange rate fluctuations 

(R24), inflation rate volatility (R22), high finance cost (R19), fiscal risk (R28), and 

economic crisis (R21). According to the results, the most significant risk factors belong 

to the economic category. From the perspective of the public sector, the top five most 

significant risk factors are: “Foreign exchange rate fluctuation (R24)”, “Inflation rate 

volatility (R22)”, “Change in design (R5)”, “Interest rate volatility (R23)”, and “High 

finance cost (R19)”. On the other hand, the top five most significant risk factors for 

the private sector are: “Foreign exchange rate fluctuation (R24)”, “High finance cost 



118 
 

(R19)”, “Fiscal risk (R28)”, “Economic crisis (R21)”, and “Inflation rate volatility 

(R22)”. According to the public sector, “Poor quality of material (R37)” is the least 

significant risk factor, whereas “Poor productivity of equipment (R40)” is the least 

significant risk factor for the private sector. Civil engineers perceived the most 

significant risk factor as “Foreign exchange rate fluctuation (R24)”, electrical 

engineers perceived the most significant risk factor as “Lack of contract standards 

(R10)”, architects perceived the most significant risk factor as “High finance cost 

(R19)”, industrial engineers perceived the most significant risk factor as “Change in 

design (R5)”, mechanical engineers perceived the most significant risk factor as four 

different risk factors, “Delay in delivery of material (R38)”, “Construction time 

overrun (R50)”, “Lack of coordination/ communication between subcontractors 

(R56)”, and “Inadequate experience in PPP projects (R58)”. Both the participants with 

less than 5 years of experience in PPP projects and the participants with more than 5 

years of experience in PPP projects perceived “Foreign exchange rate fluctuations 

(R24)” as the most significant risk factor. In addition, the participants with less than 5 

years of experience in PPP projects perceived “Expropriation/ nationalization (R16)” 

as the least significant risk factor, whereas the participants with more than 5 years of 

experience in PPP projects perceived “Import/export restrictions (R14)” as the least 

significant one. 

The dominance of the participants from the public sector participating in the survey 

can be said to be the strength of this research. As such a situation is limited in the 

literature, the contribution of this study is very valuable. The small sample size, 

however, could be considered as a limitation of this study. As the number of 

participants experienced in PPP city hospital projects is limited, it is difficult to create 

a large pool of participants. The spread of PPP city hospital projects to a wider area of 

Turkey over time will lead to a parallel increase in the number of people who work in 

the PPP city hospital model. In this context, the large number of participants may help 

to collect more realistic data. 

Consequently, it is explanatory and useful research to explore the risk factors of PPP 

city hospital projects in Turkey, and to raise awareness about the steps of the projects. 

Both public and private stakeholders can learn lessons from the results of this research. 

With this study, the investors can take precautions against possible risk factors. In 
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addition, the research is quite important for domestic and foreign companies willing 

to invest in these projects, as it includes wide range of risk factors. Also, the results of 

this thesis can guide the international investment companies willing to carry out PPP 

city hospital projects in Turkey. Further research could focus on different types of PPP 

projects, and PPP healthcare projects in different countries. 
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APPENDIX A 

 

 QUESTIONNAIRE 

Risk Assessment in Public-Private Partnership Healthcare Projects 

From the information in the questionnaire below, it will be used in the graduate project 

study to be carried out under the consultancy of Asst. Prof. Dr. Emre Caner Akçay.  

Since the questionnaire will be evaluated in general, your name will not be asked. Your 

opinions on the study will be kept strictly confidential and will be used as data in the 

study.  

The purpose of the study is defined as evaluating the risks in the health projects carried 

out jointly by the public and private sectors, in line with the answers received by 

making use of the knowledge and experience of the relevant people.  

The questionnaire consists of two parts. The first part contains the general information 

of the respondents. The second part is devoted to determining the probability of 

occurrence and impact of risk factors divided into different categories.  

Thank you in advance for your valuable time to carry out an academic study willing 

to learn about your experiences in line with this purpose.  

Best Regards.  

 

* Necessary 

VOLUNTEER PARTICIPATION FORM 

1. I participate in this questionnaire completely voluntarily and I know that I can 

interrupt it at any time. I accept the use of the information I have provided in 

scientific publications. 

I AGREE 

I DO NOT AGREE 
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PART I 

Profile of respondents  

 

2. Which sector do you work for? * 

Public sector 

Private sector 

3. What is your educational background? * 

High school 

Bachelor's 

Master's 

Doctorate 

4. What is your profession? * 

Civil engineer 

Architect 

Mechanical engineer 

Electrical engineer 

Industrial engineer 

Others 
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5. How many years of work experience do you have in the construction industry? 

* 

≤5 

6 to ≤10 

11 to ≤15 

≥16 

 

 

 

 

6. How many years of experience do you have in PPP? * 

≤5 

6 to ≤10 

11 to ≤15 

≥16 

I have no experience, I have knowledge. 

7. Which types of PPP have you involved in? *
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Natural risk factors 

Please rate the following potential risk factors according to their probabilities of 

occurrence and the impacts. (1 = Very low and 5 = Very high) 

 

8. Weather conditions * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

 

9. Weather conditions * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

10. Force majeure * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 
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11. Force majeure * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

12. Environment risk * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

13. Environment risk * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

14. Geotechnical conditions * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

15. Geotechnical conditions * 

Please rate the impact of the risk.  

1 2        3  4           5 
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Design risk factors 

Please rate the following potential risk factors according to their probabilities of 

occurrence and the impacts. (1 = Very low and 5 = Very high) 

 

 

16. Change in design * 

Please rate the probability of occurrence of the risk. 

1 2        3  4           5 

 

17. Change in design * 

Please rate the impact of the risk. 

1 2        3  4           5 

 

18. Design deficiency and errors * 

Please rate the probability of occurrence of the risk. 

1 2        3  4           5 
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19. Design deficiency and errors * 

Please rate the impact of the risk. 

1 2        3  4           5 

 

 

20. Delay in design * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

21. Delay in design * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

22. Inexperienced designers * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

23. Inexperienced designers * 

Please rate the impact of the risk.  

1 2        3  4           5 
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Contractual risk factors 

Please rate the following potential risk factors according to their probabilities of 

occurrence and the impacts.  

(1 = Very low and 5 = Very high) 

 

24. Vagueness of contract clauses * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

25. Vagueness of contract clauses * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

26. Lack of contract standards * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 
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27. Lack of contract standards * 

Please rate the impact of the risk  

1 2        3  4           5 

 

28. Non-compliance with technical specifications * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

29. Non-compliance with technical specifications * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

 

 

Legal risk factors 

Please rate the following potential risk factors according to their probabilities of 

occurrence and the impacts.  

(1 = Very low and 5 = Very high)  
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30. Legal disputes between project participants * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

31. Legal disputes between project participants * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

32. Lack of legal framework * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

33. Lack of legal framework * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

34. Import/export restrictions * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 
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35. Import/export restrictions * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

36. Legislation change * 

Please rate the probability of occurrence of the risk.  

2 2        3  4           5 

 

37. Legislation change * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

38. Expropriation/nationalization * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

39. Expropriation/nationalization * 

Please rate the impact of the risk.  

1 2        3  4           5 
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40. Change in tax regulation * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

41. Change in tax regulation * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

 

 

Economic risk factors 

Please rate the following potential risk factors according to their probabilities of 

occurrence and the impacts.  

(1 = Very low and 5 = Very high) 

 

 

42. Unavailability of funds * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 
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43. Unavailability of funds * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

44. High finance cost * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

45. High finance cost * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

46. Bankruptcy * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

47. Bankruptcy * 

Please rate the impact of the risk.  

1 2        3  4           5 
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48. Economic crisis * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

49. Economic crisis * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

50. Inflation rate volatility * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

51. Inflation rate volatility * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

52. Interest rate volatility * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 
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53. Interest rate volatility * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

54. Foreign exchange rate fluctuations * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

55. Foreign exchange rate fluctuations * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

 

 

Political risk factors 

Please rate the following potential risk factors according to their probabilities of 

occurrence and the impacts. (1 = Very low and 5 = Very high) 
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56. Corruption/Bribery * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

57. Corruption/Bribery * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

58. Intervention * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

59. Intervention * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

60. Government stability * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 
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61. Government stability * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

62. Delay in approval and permits * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

63. Delay in approval and permits * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

 

 

Operation risk factors 

Please rate the following potential risk factors according to their probabilities of 

occurrence and the impacts.  

(1 = Very low and 5 = Very high) 
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64. Government subsidies risk * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

65. Government subsidies risk * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

66. Operation cost overrun * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

67. Operation cost overrun * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

68. Operational revenue risk * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 
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69. Operational revenue risk * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

70. Operation safety risk * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

71. Operation safety risk * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

 

 

Labor risk factors 

Please rate the following potential risk factors according to their probabilities of 

occurrence and the impacts. (1 = Very low and 5 = Very high) 
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72. Unavailability of labor * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

73. Unavailability of labor * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

74. Poor quality of labor * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

75. Poor quality of labor * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

76. Poor productivity of labor * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 
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77. Poor productivity of labor * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

 

  

Material risk factors 

Please rate the following potential risk factors according to their probabilities of 

occurrence and the impacts. (1 = Very low and 5 = Very high) 

78. Unavailability of material * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

79. Unavailability of material * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

 

  

 
 

  

  



149 
 

80. Poor quality of material * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

81. Poor quality of material * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

82. Delay in delivery of material * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

83. Delay in delivery of material * 

Please rate the impact of the risk.  

1 2        3  4           5 
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Equipment risk factors 

Please rate the following potential risk factors according to their probabilities of 

occurrence and the impacts.  

(1 = Very low and 5 = Very high) 

 

84. Unavailability of equipment * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

85. Unavailability of equipment * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

86. Poor productivity of equipment * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

 

  

  

  



151 
 

87. Poor productivity of equipment * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

88. Delay in delivery of equipment * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

89. Delay in delivery of equipment * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

90. Equipment failure/breakdown * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 
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91. Equipment failure/breakdown * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

 

Managerial risk factors 

Please rate the following potential risk factors according to their probabilities of 

occurrence and the impacts. (1 = Very low and 5 = Very high) 

 

92. Poor project planning * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

93. Poor project planning * 

Please rate the impact of the risk.  

1 2        3  4           5 
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94. Poor project budgeting * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

95. Poor project budgeting * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

96. Poor project quality management * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

97. Poor project quality management * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

98. Inappropriate inspection * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 
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99. Inappropriate inspection * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

100. Inadequate personnel training * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

101. Inadequate personnel training * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

102. Inadequate risk management* 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

103. Inadequate risk management* 

Please rate the impact of the risk.  

1 2        3  4           5 
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104. Inadequate safety management * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

105. Inadequate safety management * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

 

Construction risk factors 

Please rate the following potential risk factors according to their probabilities of 

occurrence and the impacts.  

(1 = Very low and 5 = Very high) 

 

106. Construction cost overrun * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 
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107. Construction cost overrun * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

108. Construction time overrun * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

109. Construction time overrun * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

110. Construction productivity * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

111. Construction productivity * 

Please rate the impact of the risk.  

1 2        3  4           5 
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112. Poor quality construction * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

113. Poor quality construction * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

114. Construction safety risk * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

115. Construction safety risk * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

116. Construction technology risk * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 
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117. Construction technology risk * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

118. Scope risk * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

119. Scope risk * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

  

 

 

 

Relationship risk factors 

Please rate the following potential risk factors according to their probabilities of 

occurrence and the impacts. 

(1 = Very low and 5 = Very high) 
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120. Lack of coordination/communication between subcontractors * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

121. Lack of coordination/communication between subcontractors * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

122. Lack of coordination/communication between stakeholders * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

123. Lack of coordination/communication between stakeholders * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

124. Inadequate experience in PPP projects * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 
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125. Inadequate experience in PPP projects * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

126. Organisation risk * 

Please rate the probability of occurrence of the risk.  

1 2        3  4           5 

 

127. Organisation risk * 

Please rate the impact of the risk.  

1 2        3  4           5 

 

  

  

  


