
 

 

 

 
DEGREE PROJECT,  
REAL ESTATE AND CONSTRUCTION MANAGEMENT 
ARCHITECTUAL DESIGN AND CONSTRUCTION PROJECT MANAGEMENT  
MASTER OF SCIENCE, 30 CREDITS, SECOND LEVEL 

STOCKHOLM, SWEDEN 2017 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Risk management of PPP projects in China 
                              
                                          Xinyu Wang 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 TECHNOLOGY 

 
DEPARTMENT OF REAL ESTATE AND CONSTRACTION MANAGEMENT 

ROYAL INSTITUTE OF TECHNOLOGY 

 
DEPARTMENT OF REAL ESTATE AND CONSTRUCTION MANAGEMENT 

 



 

 

Master of Science thesis  

  

  Title Risk management of PPP in China 

Author(s) Xinyu Wang 

Department Real Estate and Construction Management 

Master Thesis number TRITA-FOB-PrK-MASTER-2017:24 

Archive number 482 

Supervisor Tina Karrbom Gustavsson 

Keywords Risk Management, Public-Private-Partnership (PPP), China 

   
 

Abstract 

This thesis report is aiming to make a literature review on the risk management of PPP projects. At 

first, 22 risks are identified from different literatures, and next the suggested risk allocations from 

various literatures are given and get compared with each other. In addition, one more important part in 

the risk management, i.e. risk mitigation strategy, is collected from some literatures.  

The risk management of PPP projects will not focus only on Chinese area, but mostly on the 

management of commonly occurred risks in PPP projects worldwide. Also, the PPP projects will only 

focus on the infrastructure projects. 

The scientific research method in this report is mainly qualitative data collection. 

In the discussion chapter, knowledge risk management is introduced to be added to the risk 

management of PPP projects. The SECI model and PPP knowledge base are two rational ways of 

handling risks. They can not only improve the communications and understandings among the 

stakeholders, but can also tackle many risks and the knowledge gaps. 

Finally, conclusions will be drawn from the results and the discussions; recommendations for future 

research will be given. 
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Sammanfattning 

Denna examensarbete syftar till att göra en litteraturstudie om riskhanteringen av PPP-projekt 

(offentlig-privat samverkan). Först identifieras 22 risker från olika litteraturer, och därefter ges de 

föreslagna riskallokeringarna från olika litteraturer och jämförs med varandra. Dessutom samlas en 

viktig del i riskhanteringen, dvs riskreduceringsstrategin, som är samlad från vissa litteraturer. 

Riskhanteringen av PPP-projekt kommer inte att endast fokusera på kinesiskt område, utan mestadels 

på förvaltningen av vanliga risker i PPP-projekt världen över. Dessutom kommer PPP-projekten 

endast att fokusera på infrastrukturprojekten. 
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1. Introduction 

The aim of this chapter is to build a basic framework of the research question. The research question 

of this report is: what can be included in the risk management of PPP projects and how to conduct 

them. 

Background of the research and an introduction to PPP will be proffered initially, followed by purpose 

an introduction to PPP and the delimitations of this master thesis report. Last one in this chapter is the 

outline of later chapters. This report will mainly focus on the application of risk management in 

infrastructure PPP projects. PPP projects are the projects that use the PPP model in the whole life 

cycle. 

1.1 Background 

Public-Private-Partnership (PPP) model has been utilized in the construction industry for years 

(Alinaitwe & Ayesiga, 2013). As every coin have two sides, PPP model have both merits and 

shortcomings (Zhang, 2005). Together with applause and praise for its advantages, the presence of 

blame and controversy are also real for its disadvantages (Zhang & Chen, 2013).  

Because of the financial crisis in the year of 2008, a large amount of interests have been rising in 

conducting PPP projects in a lot of countries (Thirumaran, 2015). This situation is actually owing to 

the lack of funds and the realization of significance of private enterprises’ investments by 

governments (Brandford, 2016). Similar situations are also of existence in China, as a result of which 

the Chinese government is actively encouraging the construction of PPP projects (Zhang, 2016).  

Since PPP projects have drawn more attentions than before, it is worth to consider the risk 

management of PPP projects so as to dispel misgivings of governments. Consequently, it is essential 

to analyze and control the risks of PPP projects and show possibilities of calming them down. 

International scientific researches, in the aspect of PPP or PPP projects in some countries or 

worldwide, will be referred to, followed with some specific situations in the field of Chinese 

construction industry. 

With the rising of the new word “knowledge risk management”, which shows the interplay of 

knowledge management and risks management, the possibility that knowledge management can be 

related to risk management has been proved (Massingham, 2010). The knowledge risk management 

will be discussed later. 

1.2 Purpose 

The main purpose of this report is to investigate the risk management, where the most vital two 

sections are the risk allocation and risk mitigation strategy, of Public-Private-Partnership (PPP) 
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projects. To achieve this purpose, a literature review will be performed and the result of which will be 

output in the results chapter. One more primary purpose is the knowledge risk management of PPP 

projects, which will be discussed later. 

Another desire of writing this report is that since it is reported that more PPP projects are being 

implemented and will be more frequently used in China (Zhang, 2016), it is a great opportunity to 

know this model better by doing this master thesis. 

1.3 Introduction to PPP 

  1.3.1 What is PPP? 

PPP (Public-Private-Partnership) is a project-financing model mostly used in infrastructure projects, 

which allows the public sector as well as the private sector to cooperate and allocate risks in a certain 

project within a lengthy period (Klijn, 2010). The private party is able to get the concession to conduct 

the certain project including the design, construction, operation and maintenance phases by sharing 

various risks with the public sector (Klijn, 2010). 

There are primarily five types of PPP that are commonly adopted: “BOT (Build-Operate-Transfer)”, 

“OM (Operation-Maintenance)”, “DBO (Design-Build-Operate)”, “BOO (Build-Own-Operate)” and 

“DBFO (Design-Build-Finance-Operate)” (Kwak et al., 2009). PPP can not only be used in building 

roads, airports, highways, etc., but be applied in the construction of schools, hospitals, wastewater 

treatment plant, water supply and drainage systems as well (Kwak et al., 2009; Roehrich, 2014; Zhang, 

2005). These applications belong to infrastructure projects (Grimsey & Lewis, 2002). 

  1.3.2 The development of PPP model worldwide and in China 

     1.3.2.1 Worldwide 

1. The US 

The US is, nowadays, one of the most promising platforms for PPP construction (McNichol, 2013). 

From the year of 2005 to 2014, most of the PPP projects were successfully accomplished within 

budget. One of the reasons why the eight projects are failed is that the “political consensus” was not 

able to be implemented throughout the whole project. Overall, the PPP model is in a period of 

prosperity in the US since it is possible that most of the risks can be mitigated. (Deye, 2015) 

2. The UK 

Being the first country of opening up the construction of PPP projects, the UK has accumulated much 

empiric knowledge on PPP/PFI during the past 25 years and it has become one of the most important 

ways of financing infrastructure projects (Cheung et al., 2012). Private Finance Initiative (PFI), which 

is the most utilized pattern in the UK (Li et al., 2005a), is a method to create PPP by involving the 
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private sector to “design, build, finance and operate” a project (Boussabaine, 2007). According to 

CMS Legal Services EEIG’s report (2010), many projects in aspects such as health, education, 

transport are developed by using PPP model. 

3. The EU region 

Three examples are given: France, Germany and the Netherlands. 

Based on the report from CMS Legal Services EEIG (2010), the relatively sound legislation system 

for PPP is the head reason that a number of PPP projects can be developed in France. In the 

Netherlands, the types of PPP projects are abundant: it is used in the construction of infrastructures 

such as buildings, plants, roads, etc. (CMS Legal Services EEIG, 2010) Jacob et al. (2014) argue that 

in Germany, the beginning of PPPs can be traced back to 2003 and up to now there are still not so 

many PPP projects. Though criticisms and doubts do exist, it is expected to have more PPP projects in 

the future. (Jacob et al., 2014)  

     1.3.2.2 In China 

A number of the PPP projects in China adopt the BOT mode in Liu & Yamamoto (2009)’s opinion; 

but unfortunately, the exact number or percentage cannot be found. Some of the local governments 

think that PPP model is promising to be applied in the public infrastructure projects; however, a great 

number of problems are needed to be solved to conduct PPP projects smoother (Liu & Yamamoto, 

2009). 

Ho (2006a) puts forward three reasons that Chinese government decide to adopt PPP model in more 

projects: the status of state-owned enterprises is dropping; lack of capitals; innovation of state-owned 

corporations is painful and dilatory. 

There are some characteristics in Chinese PPP projects:  

1. The government is willing to develop PPP projects by involving the private sector to finance it. 

(Cheng & Wang, 2009; Liu & Yamamoto, 2009) 

2. The legal system for PPP is not sound enough. (Cheng & Wang, 2009; Liu & Yamamoto, 2009; 

Zhang, 2015; Zhang et al., 2012) 

3. Private firms have the concern about the return of investment.  (Zhang, 2014; Zhang et al., 2015) 

4. In some regions that are less-developed, governments have higher likelihoods to release 

concessions for private companies to irritate their interests to make investments. (Cheng & Wang, 

2009; Zhang, 2014) 

5. Private enterprises may have more willing to take over projects in bigger cities for the reason of 

more solid legal and political investment climate. (Zhang, 2014) 
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  1.3.3 Advantages and disadvantages by using PPP model 

     1.3.3.1 Advantages 

To the private sector:  

1. “Long-term contracts”. This concedes the private company to have longer time to plan the 

construction and financing work and at the same time enables higher chance of getting more incentive 

(Van Herpen, 2002; Zhang, 2005). Moreover, from the long run, the project can guarantee the incomes 

of private corporate enterprise in a certain future period of time if the project is well-off 

(Alexandersson & Hultén, 2009; Zhang, 2005). 

2. Preferable lawful and political backings provided by the public sector since the financing work is 

not its responsibility, which can ensure the good willing of the private party to finish the project better. 

(Li et al., 2005a; Zhang, 2005) 

3. Have higher chance to obtain more projects, and may get more profits. (Alexandersson & Hultén, 

2009; Grimsey & Lewis, 2005) 

To the public sector: 

1. The service quality of the project can be meliorated. This is because that the public sector is able to 

regulate and prescribe the level of the service quality. In addition, the private sector may take certain 

kinds of techniques and expertise to the project. (Alexandersson & Hultén, 2009)  

2. The costs of PPP model may be reduced than some simple building models, such as DB (Design-

Build) and BT (Build-Transfer). The reason lies in that almost all the missions in a project life cycle 

are the private sector’s responsibilities, i.e., from the design phase to the operation and maintenance 

phase, which makes it possible that the phases can be done smoother and the project costs can be 

lower. (Akintoye et al., 2008; Alexandersson & Hultén, 2009; Carbonara et al., 2014; Marques & 

Berg, 2011; Tang et al., 2010; Zhang, 2005; Zhang & Chen, 2013) 

3. Better risk allocation strategy. The private sector is involved in the project to undertake some of the 

risks so that there will not be too many risks shouldered by the public sector. This is the most 

momentous merits of PPP model. One thing that should be mentioned is that risks are always 

transferred to a party which can be dealt with most appropriate. (Alexandersson & Hultén, 2009; 

Cheung et al., 2012; Osei-Kyei & Chan, 2015; Pârvu & Voicu-Olteanu, 2009; Tang et al., 2010; Shen 

et al., 2006; Van Herpen, 2002; Zhang, 2005; Zhang & Chen, 2013) More information can be found in 

the risk management of PPP projects part. 

4. The estimation of the project can be accomplished better. Since the private corporation is 

responsible for most of the stages of a project, it is much easier to follow the original plan and perform 

the project within budget. (Alexandersson & Hultén, 2009; Van Herpen, 2002; Zou et al., 2008) 
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5. Advanced project life cycle management skills. After the competition among many private 

companies to win the bid, the firm with advanced life cycle management skills is to be given priority. 

This choice is to make sure that the project can be accomplished successfully. (Grimsey & Lewis, 

2005; Van Herpen, 2002; Zhang, 2005; Zou et al., 2008) 

     1.3.3.2 Disadvantages 

Following are some of the drawbacks, to put it another way, risks, of PPP model. These disadvantages 

are just some examples; more risks can be seen in “risk management of PPP projects” chapter. 

To the public sector: 

1. “Higher capital cost”. Since the private sector should bear more risks because the company has to 

invest a great deal of money in the beginning of the project, accordingly additional compensation may 

be requested. (Alexandersson & Hultén, 2009; Froud & Shaoul, 2001; Roehrich, 2014; Van Herpen, 

2002) 

2. “Higher transaction cost”. The transaction cost is the “initial negotiated cost” in the contract plus 

the “accessional costs” where afterwards amendment will be made based on the issues that arise. 

Thanks to the complexity and the long period of PPP project, costs for “tendering”, “developing”, 

“financing” and “conducting” will be higher than traditional projects. (Lonsdale, 2005; PPIAF, 2009; 

Roehrich et al., 2014; Van Herpen, 2002) 

To both parts: 

1. Inconformity of behavior. This situation can be divided into two aspects. Firstly, the understanding 

of requirements by the private sector may be different from the circumstances the public sector wants 

to express. Secondly, the private party always pursues profit whereas the public sector has more 

considerations on the social welfare and response; the occasion of which may lead to the inconsistence 

of the behavior by the private sector. (Van Herpen, 2002; PPIAF, 2009) 

2. “Hold-up problem” may exist. When some unexpected cases occur (World Bank Group, 2016) and 

due to sunk cost in the previous works, the bargaining position of both parts will be changed, which 

can lead to the hold-up problem. As long as hold-up problem happens, the original contract may be 

renegotiated and some elements such as project time, construction cost, etc. can be reset. 

(Alexandersson & Hultén, 2009; Jamali, 2004; Trebilcock & Rosenstock, 2015; Van Herpen, 2002) 

  1.3.4 Why PPP projects are suggested in China? 

According to Liu & Yamamoto (2009)’s research, there are a great number of reasons that PPP model 

is used on construction projects in China, while two of them are most important. One is that with the 

development of society and economy these years, private corporations are playing a most significant 

role than ever before and are allowed to take more missions and responsibilities such as collaborations 
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with governments or State-owned enterprises. The other lies in the government. Nowadays, Chinese 

government has realized that it should be considered not only the economy but also public services. 

However, by lack of funds and some certain techniques, the government is not able to accomplish the 

wistfulness without the help of private companies. (Liu & Yamamoto, 2009) 

1.4 Delimitations 

There are always some limitations when writing a report, so does this one. Limitations are given as 

follows. 

First of all, the “PPP projects” in this report are restricted to “infrastructure projects”. Other kinds of 

projects are not considered. 

Secondly, it is almost impossible to investigate all the specific countries that have applied the PPP 

model in this report. 

Thirdly, since each literature has different risks, the elected risks are only the most mentioned risks but 

not all the potential risks; needless to say that there are a few risks in specific projects due to the 

unique characteristics of each project.  

Fourthly, the offered mitigation strategies of risks are out of the question to consider all situations and 

give all possible solutions.  

Fifthly, there may have the possibility that not all the corresponding articles are found and referred to 

even though a solid literature review will be made. 

Sixthly, due to the limited knowledge and vision of author, it is not possible to have all possibilities 

and situations meditated upon.  

The Last one is the time constraint. Since there are only around five months for the master thesis, the 

scope of the research is limited. 

1.5 Outline 

Chapter 1 Introduction offers an overview of this master thesis including background, writing purpose, 

an introduction to PPP and the delimitations.  In the introduction to PPP, definition, development as 

well as drivers and barriers of PPP model are supplied. 

Chapter 2 Theoretical framework furnishes the knowledge management and risk management of PPP 

projects. Knowledge management (KM) sector contains the application of KM in PPP projects. Risk 

management part emphasizes the risk allocation and risk mitigation strategy.  

Chapter 3 Methods produces the methods that are presented in this report.  

Chapter 4 Results includes the summary of the literature review. Here all the results from the theories 
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are put up together. 

Chapter 5 Discussion affords the discussion of the results and some own thoughts. 

Chapter 6 Conclusion equips for the conclusion not only for the literature review, but also for the 

discussion part. Finally, recommendations for future research are proffered.  
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2. Theoretical framework  

2.1 Knowledge management of PPP projects 

  2.1.1 What is knowledge management? 

Knowledge management (KM) is an activity, by which knowledge within an organization can be 

identified, integrated, managed and exerted in order to explore and create new knowledge (Robinson 

et al., 2009). 

  2.1.2 Knowledge types and creation 

     2.1.2.1 Tacit knowledge and explicit knowledge 

Tacit knowledge is based on one’s own experience, and therefore it is hard to be communicated or 

shared with others. On the contrary, explicit knowledge is more objective and it is easy to share and 

preserve. (Smith, 2001) 

     2.1.2.2 The SECI model 

The SECI model is used to show the interplay between tacit knowledge and explicit knowledge and 

ulteriorly create new knowledge (Richtnér et al., 2014). In light of Richtnér et al. (2014)’s research, 

there are four parts of the SECI model: “Socialization (S)”, “Externalization (E)”, “Combination (C)” 

and “Internalization (I)”.  

“Socialization (S)” is a stage where knowledge is transferred from tacit to tacit. Usually this happens 

in face-to-face teaching or coaching. 

“Externalization (E)” is a process in which knowledge is transmitted from tacit to explicit. This can be 

someone writing a book by describing personal experiences or sharing ideas and thoughts to others. 

“Combination (C)” is to integrate knowledge into a system such as Revit, SketchUp and AutoCAD by 

transforming knowledge from explicit to explicit.  

“Internalization (I)” means someone gets tacit knowledge by using explicit knowledge. The purport of 

this is often conveyed as “learning-by-doing”. 

  2.1.3 Knowledge management in PPPs 

Boyer (2016) points out that there are two main “knowledge gaps” for a PPP project. One is the lack 

of ways of obtaining knowledge; the other is the variances of different kinds of knowledge from both 

sectors.  

By using knowledge management, especially the SECI-model, stakeholders can have better 

communications (PPP Center, 2017). It is also a wonderful idea that PPP knowledge base be set up by 
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gathering knowledge from all the staffs, which helps the public sector to supervise and comprehend 

the performance and accomplishments made by the private sector (PPP Center, 2017). In addition, 

information of the project ought to be gathered in the PPP knowledge base so that people from both 

sectors can have a good aware of ongoing tasks (PPP Center, 2017). There are mainly two approaches 

that can spread information from the PPP knowledge base: one is the soft copy (internet, videos, etc.), 

the other is the hand copy (pamphlets, archived files, etc.) (PPP Center, 2017). Transformation of tacit 

and explicit knowledge is an essential mean to enrich the knowledge base (Nonaka, 2000). 

Given that knowledge risk management is a booming domain combining knowledge management and 

risk management (Massingham, 2010), and since there are almost no literatures regarding this new 

area concerning PPP projects, it will be talked over in the discussion chapter. 

2.2 Risk management of PPP projects 

 2.2.1 What is risk management? 

According to Marquette University (2017)’s definition, risk management is a kind of game plan, in 

which risks within a project can be discovered, analyzed, estimated, moderated and monitored so as to 

take actions to manage and handle them. 

 2.2.2 Types of risks in PPP projects 

The types of risks are diverse, e.g., “political risks”, “financial risks”, “operational risks”, “legal and 

contractual risks”, “construction risks”, “environmental risks” (Liu et al., 2014; Thieriot & 

Dominguez, 2015), “technical risks”, “geological risks”, “security risks” (Zou et al., 2008) etc.  

 2.2.3 Managing risks in PPP projects 

   2.2.3.1 General overview 

Based on Mouraviev (2012)’s opinion, risks in PPP projects ought to be undertaken jointly by both 

sectors. In the initial stage, when the public sector and the concessionaire sign the contract, it is 

important to be noticed that the risks in every phase should be identified and allocated, in case of the 

squabble and the unbalanced duties in late phases (Mouraviev, 2012). However, although the probable 

risks are defined in the early contract agreement, there may still have some unknown or unexpected 

risks occur later. This is true especially when there are some sudden changes relevant to the project, 

for instance, legislation changes, relationship changes between the two sectors. (Mouraviev, 2012) 

Based on the perspective of Kloosterman (2016), it is a classical way to conduct the risk management 

by following a 5-step process including the risk identification, assessment, ranking, control and tracing.  

The steps are as follows. 
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   2.2.3.2 Risk identification and classification 

This is the first step, where some risks that may affect a PPP project are defined and assorted. In the 

first step of the process, most often occurred risks are identified in the whole life cycle (i.e. feasibility 

study phase, design and financing phase, construction phase, operation phase and transfer phase) of a 

PPP project by making a literature review. It shall be done in an early phase of a PPP project, for the 

reason that only if the risk is identified, stakeholders can take actions towards the risks (Hwang et al., 

2013).  

Followings are all relevant literatures found under the literature review by searching  “risk 

identification and classification of infrastructure PPP projects”. 

Akintoye et al. (1998) think that there are design risk, construction cost risk, cost overspent risk, 

performance risk, contractual risk, delay risk, volume risk, operating cost risk, maintenance cost risk, 

legal risk, financial risk, planning risk, market risk, residual value risk, safety risk, debt risk, 

development risk, project life risk, credit risk, changes made by government and land purchase risk in 

a PPP project. 

Carbonara et al. (2015) suggest that there are in the project development phase, there are pre-

investment risk, site risks (including land acquisition and use, site condition, site preparation), design 

risk, financial risk; in the construction phase, there is construction risk (including cost overrun, time 

delay, performance failure); in the operation phase, there are operating risk (includes operating cost 

overrun, operation time delay, poor service quality) and revenue risk (includes tax change, demand 

risk); in the transfer phase, there is low assets value risk. In the whole life cycle, financial risks 

(including interest rate change, inflation, exchange rate change, and debt risk ), force majeure risk and 

political risk (includes legislation change and political disagreement) are exist. 

Fabozzi & Nahlik (2012) mostly mention the diverse financial risks, for example, marketing, 

competition, business risks, lack of financial  information, political risk, country risk, exchange rate 

change, inflation, interest rate change, environmental loss risk. Also some risks such as force majeure 

risk and legal risk are pointed out. 

Grimsey & Lewis (2002) think that in a PPP project, there are technical risk, construction risk, 

operating risk, revenue risk, force majeure risk, financial risk, project default risk, environmental risk, 

and political risk. 

Hoffman (2001) suggests that there are political violence risk, force majeure risk, political failure, 

environmental risk, legal risk, credit risk, delay in completion of the project, poor experience of 

contractor, site risk, technology risk, market risk, permit and licence risk, political environment 

change risk, budget risk, operational risk, capital risk, debt risk, tax change, changes in law, warranties 

risk, etc in a PPP project. 
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Lemos et al. (2004) believe that there are these major risks in a PPP project: social risk (includes land 

acquisition and distribution risk, reputation risk), legal risk (includes legislation change risk and tax 

changes risk), economic risk (including toll default risk, interest rate changes risk, finance shielding 

risk), environmental risk (includes pollution risk, design changes risk), political risk (government 

inconsistent risk, third bridge) and technological risk (late approval of detailed design, design change, 

delay in completion, traffic risk, operation and maintenance risk). 

Li et al. (2005b) hold the opinion that policy change risk in political and government (includes 

unstable government risk, asset risk, risk of poor decision-making process, political opposition risk), 

macroeconomic risk (contains inflation risk, interest rate risk, economic events occur risk), legal risk 

(includes legislation change risk, tax regulation change risk), social risk (includes lack of public 

services, public opposition risk), natural risk (force majeure risk, weather changes risk, geographic 

condition risk, environment risk), project selection risk (land acquisition risk and demand risk), project 

finance risk, construction risk (includes cost overspent risk, time delay risk, material and labour risk, 

late changes in design, poor project quality, contract change risk), operation risk (includes operation 

cost overspent, revenue risk, low productivity risk, maintenance cost overrun), relationship risk 

(includes organization risk, improper distribution of risks and responsibilities, working method risk) 

and third party risk (liability risk of the third party and staff crises risk) are of existence in a PPP 

project. 

Li & Zou (2012) believe that these risk are exist in a PPP project: feasibility study phase 

(environmental pollution risk, risk of non-approval, land acquisition and compensation risk, public 

opposition risk, pre-investment risk, demand risk, decision-making risk, political disagreement risk), 

financial risk (interest rate change risk, inflation risk, legislation change risk, high financial costs risk, 

financial market risk), design risk (design defect risk, risk of too many changes in design), 

construction risk (budget overspent risk, time delay risk, environmental pollution risk, interest rate 

change risk, inflation risk, land acquisition and compensation risk, risk of too late changes in design, 

public opposition risk, force majeure risk, project quality risk, weather risk, contractor or supplier 

default risk), operation risk (revenue risk, operation cost overrun, environmental pollution risk, 

interest rate change risk, inflation risk, legislation change risk, low productivity risk, public opposition 

risk, debt risk) and transfer risk (low residual value risk, transmission failure risk). 

Marques & Berg (2011) think that there are planning risk, conception risk, construction risk, 

environmental risk, maintenance risk, performance risk, operational risk, technical risk, capacity risk, 

financial risk, inflation risk, competition risk, demand risk, regulation risk, legal risk, force majeure 

risk, and public contention risk in a PPP project. 

Pellegrino et al. (2013) believe that risks in a PPP projects are: site risk, demand risk, cost overspent 

risk, time delay risk, operating cost overrun risk, performance failure risk, service quality risk, demand 
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risk, revenue risk, financial risk (includes interest rate changes risk, inflation risk, exchange rate risk, 

debt risk) and political risk. 

Singh & Kalidindi (2006) think that event default risk, force majeure risk, pre-investment risk, 

resettlement risk, project approval risk, land acquisition risk, delay risk of financial closure, time 

overrun risk, cost overrun risk, scope changes risk, risk of changes in law, traffic risk, interest rate risk 

are present in a PPP project. 

Wang et al. (2000) hold the opinion that, in a PPP project, political risk (includes approval risk, risk of 

reliabilities of local government, tax changes risk, force majeure risk, risk of payment failure by the 

government), construction risk (land acquisition risk, time and quality risk, cost overrun risk, material 

import risk, environmental damage risk), operating risk (default risk of the government or private 

company, force majeure risk, environmental damage risk, labour risk, operation cost overrun risk), 

financial risk (inflation risk, interest rate risk, exchange rate risk) and legal risk (ownership risk, 

security risk) are present. 

   2.2.3.3 Risk analysis and assessment 

Before ranking the risks, it is time to make an analysis and an assessment of them. This is the second 

step of a standard risk management, through which the reasons why the given risks should be taken 

care of and what are the possible aftermaths if the risks become real things are given. (Kloosterman, 

2016) 

   2.2.3.4 Risk evaluation and ranking 

After finding out the probable consequences of failing to manage risks, the third step is to evaluate and 

rank them. One way is to use a risk matrix (Marques, 2010). Risk matrix is introduced to highlight the 

possibilities in terms of the occurrence of the risks (Chittoor, 2013).  

   2.2.3.5 Risk treatment 

The fourth step is divided into two parts: risk allocation strategy and risk mitigation. 

1. Risk allocation strategy 

According to the distinctiveness of PPP projects, risk allocation is one of the most important portions 

in this sector. There are four parts of the risk allocation strategy: risks to be assigned to the private 

sector, risks to be assigned to the public sector, risks to be shared and risks to be negotiated. (Hwang 

et al., 2013) 

Literatures regarding the search word “risk allocation of infrastructure PPP projects” are studied. 

Ke et al. (2010a) hold the opinion that environmental pollution risk, political disagreement risk, 

demand risk, risk of the interest rate,inflation risk, risk of the exchange rate changes, force majeure 
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risk should be shared; risk of not getting the project, risk of land acquisition and compensation, 

legislation change risk should be allocated to the public sector; risk of high financial costs, budget 

overspent risk, time delay risk, project quality risk, contractor or supplier default risk, operating cost 

overspent risk, receipt/revenue risk and low residual value risk should be allocated to the private 

sector; force majeure risks, demand risk, inflation risk, risk of the interest rate changes, risk of the 

exchange rate changes, environmental pollution risk and political disagreement should be shared by 

both sectors. 

By the research of Hwang et al. (2013), environmental pollution risk, demand risk, risk of high 

financial costs, design defect risk, budget risk, time and quality (performance) risk, too late changes in 

design, contractor or supplier default risk and operating cost overspends risk are suggested to be 

allocated to the private sector; risk of long period of decision pending is ought to be negotiated; risk of 

land acquisition and compensation, legislation change risk are to be distributed to the public sector; 

risk of the interest rate changes, inflation risk, force majeure risks and low residual value risk should 

be undertaken jointly by both sectors. 

In Ng & Loosemore (2007)’s opinion, concession termination risk and design changes risk should be 

allocated to the public sector; demand risk, legislation change risk, budget overspent risk, time delay 

risk, project quality risk and operating cost overrun risk should be allocated to the private sector; debt 

risk, force majeure risk, risk of the interest rate changes, inflation risk should be shared by both sectors. 

Lam et al. (2007) think that risk of changes in law, inflation changes risk, interest rate change risk, 

exchange rate change risk, site risk, ground condition risk, force majeure risk, low residual value risk 

and bad weather risk should be shared by both sectors; public sector should take care of the instability 

risk of government, contractual risk and third party risk; approval (decision-pending) risk, 

subcontractor default risk, quality risk, labour or materials risk, design changes risk, construction and 

operation cost overspent risk and high financial costs risk should be distributed to the private sector. 

Li et al. (2005b) believe that private sectors should undertake the risks such as environmental risk, 

demand risk, risk of the interest rate changes, inflation risk, risk of high financial costs, risk of 

exchange rate changes, too late changes in design, contractor or supplier default risk, low residual 

value risk and operating cost overspends risk; while the public sector ought to undertake the risks such 

as risk of land acquisition and compensation, political disagreement and risk of long period of decision 

making;  risks such as legislation change risk and force majeure risk are better to be shared by both 

sectors. 

Shen et al. (2006) think that risks such as risk of land acquisition and compensation and legislation 

change risk should be allocated to the public sector; environmental risk, risk risk of the interest rate 

changes, inflation risk, risk of exchange rate changes, force majeure risk and debt risk are suggested to 

be undertaken jointly by both sectors; revenue risk, operating cost overspent risk, design defect risk, 
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budget overspent risk, time and performance risk as well as the demand risk should be allocated to the 

private sector. 

As far as Marques & Berg (2011) are concerned, they believe that risks such as environmental risk, 

demand risk, and force majeure risk ought to be jointly undertaken; private sector should take care of 

the risks such as inflation risk, risk of high financial costs, design defect risk, project quality risk and 

operating cost overspends risk; legislation change risk should be undertaken by the public sector. 

Ke et al. (2010b) think that the private sector should take care of the environmental pollution risk, 

interest rate change risk, high financial costs risk, design defect risk, budget risk, time risk. quality risk, 

contractor or supplier default risk, operating cost overspends risk and low residual value risk; force 

majeure risks should be undertaken jointly; risk of land acquisition and compensation risk, risk of long 

period of decision pending, inflation risk and too late changes in design should be negotiated; political 

disagreement risk, risk of long period of decision pending and the legislation change risk are to be 

allocated to the public sector. 

Singh & Kalidindi (2016) hold the opinion that the public sector should take care of risk of not getting 

the project, risk of land acquisition and compensation and political disagreement; the private sector 

should undertake the risks such as risk of the interest rate changes, budget risk, time risk, project 

quality risk, force majeure risk and operating cost overspent risk; both sectors should share the risk of 

legislation change. 

2. Risk mitigation  

The literatures regarding the “risk mitigation of infrastructure PPP projects” are: Carbonara et al. 

(2015), Fabozzi & Nahlik (2012), Hoffman (2001), Marques & Berg (2011), Padiyar et al. (2004), 

Pellegrino et al. (2013) and Wang et al. (2000), which are not so many. Solutions to mitigate risks 

from different literatures are as follows. 

Carbonara et al. (2015) think that commitment should be given the government to the private 

company to handle the risk of not getting the project; five mitigation strategies are suggested to deal 

with the risk of land acquisition and compensation: add every thinkable acquisition and compensation 

terms in an early stage, set enough capital for accidents, enact the termination articles in the contract, 

set the interval of the whole construction time, make a flexible schedule; to deal with the political 

disagreement, surety and recompense should be got from the government; the government should 

make a pledge for the private company on a rational fluctuation interval of interest rate and promise to 

give compensation if exceeds the interval in order to handle the risk of the interest rate changes and 

inflation risk; the government should be responsible for the reimbursement of external obligation 

originated by abnormal exchange rate changes in order to mitigate the risk of exchange rate changes; 

to  mitigate the legislation change risk, compensation promise from the government should be got; by 
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defining the allocation of responsibility of varied design blemishes ahead of time in the contract 

agreement, design defect risk can be tackled; assurance of finishing the construction with the 

appointed time from the construction company should be achieved, otherwise, amercement will be 

asked for to prevent the time delay risk; margin money can be asked from the construction company to 

prevent the risk poor project quality; there are three ways to mitigate the budget overspent risk: further 

assets must be prepared, make an agreement on the expected budget amount at a set price, make a top 

cost for the private sector and the compensation terms if exceeds the cost; private company should get 

insurance from the government to mitigate the force majeure risks; to handle the contractor or supplier 

default risk, the concessionaire should set duties for them; the estimation of operation cost should be 

ensured ahead of schedule to prevent operating cost overspends risk; the government can prescribe the 

interval of payoff to prevent the receipt risk; the government should swear for the assumption of the 

left debt at the end of the contract to mitigate the debt risk; detailed market analysis should be made 

before the bidding to mitigate the pre-investment risk; site inspections and pre-test should be done in 

order to prevent the site condition risk; performance bonus should be made to mitigate the risk of poor 

service quality. 

Fabozzi & Nahlik (2012) believe that the primary stakeholders should be notified for the result of 

capital loss if the surrounding environment is polluted to handle the environmental pollution risk; 

NPV (Net Present Value) should be calculated to precisely estimate the residual value so as to handle 

the low residual value risk. 

Hoffman (2001) holde the opinion that corresponding laws should be established and perfected by the 

government to tackle the environmental risk; risk of high financial costs can be mitigated by setting 

the maximum cost level for the private company; the design program ought to be tested for feasibility 

and probability before the construction to cope with the risk of too late changes in design. 

Marques & Berg (2011) think that a sensitivity analysis should be performed to deal with the demand 

risk; private company should get insurance from the government to mitigate the force majeure risks; 

sensitivity analysis should be made and corresponding actions should be adopted to mitigate te 

demand risk; insurance should be defined in the contract to handle the technological risk; supervision 

and research can be performed to deal with the environmental risk; fixed price can be set in the 

contract agreement to tackle the operational risk; in order to handle the expropriation risk, the 

experienced teams should be hired and the fixed price should be pointed out in the contract agreement. 

Padiyar et al. (2004) think that there are two ways to mitigate the risk of land acquisition and 

compensation: set the interval of the whole construction time, make a flexible schedule; assurance of 

finishing the construction with the appointed time from the construction company should be achieved, 

otherwise, amercement will be asked for to prevent the time delay risk; there are two ways to mitigate 

the budget overspent risk: further assets must be prepared, make an agreement on the expected budget 
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amount at a set price; private company should get insurance from the government to mitigate the force 

majeure risks. 

Pellegrino et al. (2013) believe that commitment should be given the government to the private 

company to handle the risk of not getting the project;  five mitigation strategies are suggested to deal 

with the risk of land acquisition and compensation: add every thinkable acquisition and compensation 

terms in an early stage, set enough capital for accidents, enact the termination articles in the contract, 

set the interval of the whole construction time, make a flexible schedule; the government should make 

a pledge for the private company on a rational fluctuation interval of interest rate and promise to give 

compensation if exceeds the interval in order to handle the risk of the interest rate changes and 

inflation change; the government should be responsible for the reimbursement of external obligation 

originated by abnormal exchange rate changes in order to mitigate the risk of exchange rate changes; 

there are two ways of mitigating the legislation change risk: compensation promise from the 

government, guaranteed right of lengthening the contract by the private corporation; by defining the 

allocation of responsibility of varied design blemishes ahead of time in the contract agreement, design 

defect risk can be tackled; assurance of finishing the construction with the appointed time from the 

construction company should be achieved, otherwise, amercement will be asked for to prevent the 

time delay risk; margin money can be asked from the construction company to prevent the risk poor 

project quality; there are three ways to mitigate the budget overspent risk: further assets must be 

prepared, make an agreement on the expected budget amount at a set price, make a top cost for the 

private sector and the compensation terms if exceeds the cost; preliminary of extra bankrolls can be 

adopted to mitigate the operating cost overspends risk; the government can prescribe the interval of 

payoff to prevent the receipt risk; the government should swear for the assumption of the left debt at 

the end of the contract to mitigate the debt risk. 

Wang et al. (2000) hold the opinion that private company should get surety from the government and 

keep close connections with the government to mitigate the risk of long period of decision pending; 

the government should be responsible for the reimbursement of external obligation originated by 

abnormal exchange rate changes in order to mitigate the risk of exchange rate changes; there are three 

ways of mitigating the legislation change risk: compensation promise from the government, good 

relationships between the private sector and the public sector, guaranteed right of lengthening the 

contract by the private corporation; it is important to get insurance and guaranteed right of lengthening 

the contract from the government to mitigate the force majeure risks. 

   2.2.3.6 Risk review and monitoring 

Once all the potential risks get treated, there is a final must which is called risk review and monitoring. 

This is the way of evaluating the feasibility and validity of previous stated solutions or strategies of 

managing the risks in step four (risk treatment) (Kloosterman, 2016).  
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After the implementation of the strategies, solutions may be improved; while at the same time, some 

new risks may be discovered. Risks that are newly found can be settled through the 5-step risk 

management process again. (Kloosterman, 2016) 

    2.2.3.7 Some specific risks in Chinese PPP projects 

Besides the risks that are commonly present in the worldwide PPP projects, some featured risks in 

Chinese PPP projects. Literature reviews are also done in Chinese PPP infrastructure projects, some 

specific risks are identified in their research. 

Akintoye et al. (2008), Chan et al. (2010), Ke et al. (2010a), Ke et al. (2011a), Ke et al. (2011b), Ke 

et al. (2012), Ke et al. (2013), Li (2007), Xu et al. (2010) and Wang et al. (2000) are all think that 

bribery/corruption risk is one of the well-known administrative problems in China. This may due to 

the reason that some government placement may ask for rebates or rewards, whose behaviors are 

illegal.  

Chan et al. (2010), Cheung & Chan (2011), Ke et al. (2010a), Ke et al. (2011a), Ke et al. (2011b), Ke 

et al. (2013), Li (2007) and Xu et al. (2010) are all hold the opinion that the meddling risk of local 

government is another risk. This may because that the government sometimes intervene installations 

or services of the private companies irrationally. 

Chan et al. (2010), Cheung & Chan (2011), Choi et al. (2010), Ke et al. (2010a), Ke et al. (2010b), Ke 

et al. (2011a), Ke et al. (2011b), Ke et al. (2013), Li (2007), Xu et al. (2010) and Wang et al. (2000) 

are all believe that one potential risk in Chinese PPP infrastructure projects is the risk of dependability 

and trustworthiness of local government. They argue that government has higher chance of violating 

contract hereafter. 

2.2.3.8 Tackling the specific risks (Risk allocation and mitigation) 

By searching the texts “risk allocation of infrastructure PPP projects in China” and “risk mitigation of 

infrastructure PPP projects in China”, literature review is made. 

Ke et al. (2010a, 2011b) hold the opinion that the three risks, i.e. bribery risk, meddling risk as well as 

dependability and trustworthiness risk, are suggested to be allocated primarily to the public sector. 

They discover that the risks are all involved with conducts of local governments or their officeholders. 

Ke et al. (2010b) only mention that the dependability and trustworthiness risk should be the public 

sector’s responsibility. Xu et al. (2015), Chan et al. (2010) and Ke et al. (2013) also believe the three 

risks can be allocated to the public sector.  

For the risk mitigation strategies, it is suggested that the private sector ought to supervise the public 

sector’s behavior and improve the bonds with the public sector (Ke et al., 2010a; Wang et al., 2000); 

at the same time, the public sector should behave itself (Ke et al., 2010a).  
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3. Methods 

The research methods that are applied in this report are introduced in the following chapter. The first 

to come is the research approach and research strategy in which the most suitable approach is 

exhibited. Then it goes with the research process as well as the methodology. Finally, in order to have 

acceptable preciseness, the sustainability and the ethics parts will be given. 

3.1 Research approach 

The scientific method applied in this report is qualitative data collection. The type of the qualitative 

data is structured texts, which means the articles, papers, reports, books, etc. This qualitative method 

is applied by conducting the document review (literature review). Qualitative data such as some 

opinions, findings and suggestions, are collected from the different literatures. 

3.2 Research process and methodology 

   3.2.1 Research process 

The process is like at first think out some general ideas regarding the research topic, i.e., what are the 

contents of this report. Next, draw up a time plan and then set several chapters. It is a beneficial way 

that some sub-chapters are also defined as many as possible, which can gain a more comprehensive 

skeleton of what should be investigated.  

Touching the structure of this report, the introduction and theoretical framework are the first two 

chapters. Then it goes the methods section, after which some results from the literature review can be 

attained. Next one is the discussion of previous theories and results, where the theme of this report 

gets sublimed. Moreover, the knowledge management will be related to manage risks. The last part is 

the reflection work, where conclusions from the discussions and results and suggestions to future 

researches will be given. 

  3.2.2 Methodology 

The methodology in this report is mainly the literature review. The literature review is shown in the 

theoretical framework chapter to deepen the understanding of PPP model as well as to gather the 

analyses of the risks of PPP projects from former researches. 

Boote & Beile (2005) argue that there are some criteria for a good literature review. First, is to show 

the rational reasons of the “research scope” and show the inclusion and exclusion of the review. 

Second, is to search the topic among enough scientific literatures. Third, is to illustrate the literatures 

in a new perspective. Fourth, is to define the mainly used research methods and the methodology of 

the article or report. Fifth, the review should be written in a logical and explicit structure. 
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A brief introduction of will be given on the conduction work of the literature review. 

To begin with, the topic and the theme of this report should be well thought of. I began to know PPP 

model in a case study at Karolinska University Hospital. So one day, it just came to my mind that the 

Public-Private-Partnership (PPP) is an enjoyable topic to write. Two reasons for this: one is that PPP 

is a construction model booming in recent years in China; the other is that since the characteristic of 

this model is to allocate risks between the public sector and the private sector, the risk management of 

PPP projects would be essential. Therefore, the subject and key-words are settled down. 

The research scope is set to the “infrastructure PPP projects”, and the risk management are mainly 

included risk identification, risk allocation and risk mitigation. 

By doing a literature review, one prerequisite is to search for as many as possible trustworthy articles 

which are published on journals. The search engines are “Google scholar” and “Web of Science”. The 

“Google scholar” is used for general searching, while the “Web of Science” is exploited for the 

secondary searching. The meanings of “secondary searching” are in two aspects: one is that in the 

searching results of the Web of Science there may have the possibility of finding out some relevant 

references that I didn’t see in the Google scholar since they are too many that I cannot look through all 

the articles provided by Google scholar; the other is located on finding some additional information on 

a specific topic since the literatures in the search engine of Google scholar are unorderly and jumbled. 

Next is to find literatures. For instance, in a classical risk management, the first step is to identify 

some risks. Thus, literatures introducing the risks in infrastructure PPP projects are needed to select. 

The norm of choosing risks is based on the different phases of a PPP project. In each phase of the 

whole life cycle, the frequently appeared risks are selected from the different literatures.  In addition, 

when it refers to the risks in Chinese PPP projects, three most severe risks are defined. It is based on 

two criterions: one is the different risks compared to the PPP projects in many other countries; the 

other is the most repeatedly arisen risks picked from the risks that are fixed upon after the first norm. 

The literature searching can also be of great importance to introduce. There are mainly three parts in 

the risk management of PPPs, i.e. the risk identification and classification, risk allocation and risk 

mitigation; thus the searching sentences (which are also called topic when searching on the “Web of 

Science”) will be like “risk identification of infrastructure PPP projects”, “risk allocation of 

infrastructure PPP projects” and “risk mitigation of infrastructure PPP projects”. When in Chinese 

aspects, the searching sentences are just changed by adding “in China” after the original searching 

sentences. 

As mentioned in the paragraph above, the main search words are “risk identification”, “risk 

allocation”, “risk mitigation”, “infrastructure PPP projects” and “China”. 

While no or not enough articles can be found from the used database, the searching words will be 
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searched on internet by using “Google” to see if there are any reports that can be referred to. 

During the research, some options can be selected, such as the year interval. The searching year 

usually will be from the year of 2007 to 2017. Also, there will be some other years to be searched such 

as 20 years back, from 1997 to 2017. As the published years of the references are differed, here are 

some explanations of it. The reason why a fraction of literatures are old (more than 10 years) is that it 

is to convey the information that some of the risks are still valuable to be analyzed even if so many 

years have passed. That situation can be proved by the existence of those risks from the literatures in 

recent years. 

By typing the search words in the databases and choosing some other options such as searching year, 

then click to search articles.  

After all the searching is done, I will have a quick look at the first fifty or some more articles to see if 

they really have the characteristics that are looking for. For instance, when I am searching for the risk 

allocation strategy, I will firstly look at abstract, introduction and conclusion of the article to see if 

there are any relevant key-words such as “allocation” and “allocate”. Another way used at the same 

time to test whether the literature is usable is to look at the tables and figures in the article to see if 

they are introducing any allocation strategy. As long as they fulfill the purpose of the searching 

question, the literature will be referred to in this report.  

The reason why I choose the first fifty literatures (maybe sometimes 10 more references) in the 

searching results is that they may be the most relevant articles that suits the search words since they 

are recommended by the two database. This will be done by using both “Google scholar” and “Web of 

Science”. This is also because that sometimes the results given by the two databases are too many that 

I am not able to look through all of them. 

One more thing that should be noticed is that even though a number of literatures are given by the 

databases after searching, many of them actually cannot be used as a reference due to many reasons, 

such as the articles is practical, not theoretical; the articles are not published in scientific journals 

(which means that the theory may not be proved or certified by authorities); another reason lies in that 

the articles are mainly case studies. 

3.3 Sustainability 

The performance of sustainability refers to three aspects: social, economic and environmental. For the 

social sustainability, if the stakeholders are willing to conduct the risk management to lower the 

possibilities of risk occurrence, then less accident and some other benefits can be ensured. As to the 

economic sustainability, if the risk management process is followed, then less capital loss and higher 

productivity, etc. will be achieved. As far as environmental sustainability is concerned, two parts are 

included: one lies in the handling of environment pollution risk, the other situates the improved work 
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efficiency by tacking the risks. 

3.4 Ethics 

All the opinions employed in this report are given references to show respect to the authors. 

This report is aim to make a good review of the previous literatures concerning the risk management 

of PPP projects. Authors of the literatures have both males and females, since they are considered 

equally when finding the references. Moreover, the sex, ethnicity and social and political background 

are neglected when finding the references since all of the human beings should be respected. 

The thesis can be a reference for the stakeholders of PPP projects when minimizing the possibilities of 

occurrence of some risks mentioned in this report.  

When writing this report, the author is always trying to prevent the plagiarism problem, not only in the 

others’ work, but also in own previous work. 

3.5 Validity and reliability 

Validity includes not only internal part but also external aspect. The meaning of internal validity is 

that the scientific research cannot subsume any of the author’s subjective preferences or partiality, 

which is to make sure that the research is reliable. External validity implies that the outcomes of the 

research are available for the practice or examination by the other researchers, that is, the research 

results ought to have the typical and representative characteristics and can be verified in similar 

situations. (Saunders et al., 2016) 

Internal validity can be ensured because there are no subjective opinions in the literature review and 

the outcome of it. Since the literature review is made in a scientific way, the identified risks, the 

allocation and mitigation strategies are representative, thus there is no problem of the external validity. 

Reliability refers to the research reproducibility, which means whether the other researcher can yield 

the same results by following the same process of the research. (Saunders et al., 2016) 

Since this report is basically followed by a strict literature review, it can be considered reliable. 

However, due to some limitations, one should be aware that the report is not totally perfect.  
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4. Results 

4.1 Results from knowledge management 

There are two gaps as far as the public sector is concerned, i.e. shortage of means on the acquisition of 

knowledge and the variances of respective knowledge on the project. (Boyer, 2016) 

The usage of SECI model and the PPP knowledge base can foster better communications between the 

public sector and the private sector. (PPP Center, 2017) 

4.2 Results from risk management 

 4.2.1 Results from risk identification and classification 

Based on the literature review, there are 22 risks that are most commonly identified in the literatures. 

They are selected from these nine references: Akintoye et al., 1998; Carbonara et al., 2015; Grimsey 

& Lewis, 2002; Lemos et al., 2004; Li et al., 2005b; Li & Zou, 2012; Pellegrino et al., 2013; Singh & 

Kalidindi, 2006; Wang et al., 2000. The risks are:  

➢ Environmental pollution risk (Akintoye et al., 1998; Grimsey & Lewis, 2002; Lemos et al., 2004; 

Li et al., 2005b; Singh & Kalidindi, 2006; Wang et al., 2000) 

➢ Risk of not getting the project (Akintoye et al., 1998; Lemos et al., 2004; Singh & Kalidindi, 

2006; Wang et al., 2000) 

➢ Risk of land-acquisition and land-compensation (Akintoye et al., 1998; Carbonara et al., 2015; 

Lemos et al., 2004; Li et al., 2005b; Pellegrino et al., 2013; Singh & Kalidindi, 2006; Wang et al., 

2000) 

➢ Political disagreement (Li et al., 2005b; Wang et al., 2000) 

➢ Risk of long period of decision pending (Grimsey & Lewis, 2002Li et al., 2005b) 

➢ Demand risk (Akintoye et al., 1998; Lemos et al., 2004; Li et al., 2005b) 

➢ Risk of the interest rate changes (Akintoye et al., 1998; Carbonara et al., 2015; Lemos et al., 

2004; Pellegrino et al., 2013; Singh & Kalidindi, 2006; Wang et al., 2000) 

➢ Inflation risk (Akintoye et al., 1998; Carbonara et al., 2015; Lemos et al., 2004; Li et al., 2005b; 

Pellegrino et al., 2013; Singh & Kalidindi, 2006; Wang et al., 2000) 

➢ Risk of the exchange rate changes (Carbonara et al., 2015; Pellegrino et al., 2013) 

➢ Risk of high financial costs (Akintoye et al., 1998; Grimsey & Lewis, 2002; Lemos et al., 2004; 

Li et al., 2005b; Wang et al., 2000) 

➢ Legislation change risk (Akintoye et al., 1998; Carbonara et al., 2015; Grimsey & Lewis, 2002; 
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Lemos et al., 2004; Li et al., 2005b; Pellegrino et al., 2013; Singh & Kalidindi, 2006; Wang et al., 

2000) 

➢ Design defect risk (Akintoye et al., 1998; Grimsey & Lewis, 2002; Lemos et al., 2004; Li et al., 

2005b; Singh & Kalidindi, 2006) 

➢ Budget overspent risk (Akintoye et al., 1998; Carbonara et al., 2015; Grimsey & Lewis, 2002; 

Lemos et al., 2004; Li et al., 2005b; Pellegrino et al., 2013; Singh & Kalidindi, 2006; Wang et al., 

2000) 

➢ Time delay risk (delay in completion) (Akintoye et al., 1998; Carbonara et al., 2015; Grimsey & 

Lewis, 2002; Lemos et al., 2004; Li et al., 2005b; Pellegrino et al., 2013; Singh & Kalidindi, 

2006; Wang et al., 2000) 

➢ Project quality risk (Akintoye et al., 1998; Carbonara et al., 2015; Li et al., 2005b; Pellegrino et 

al., 2013; Wang et al., 2000) 

➢ Too late changes in design (Akintoye et al., 1998; Lemos et al., 2004; Li et al., 2005b; Singh & 

Kalidindi, 2006; Wang et al., 2000) 

➢ Force majeure risks (inevitable accidents) (Carbonara et al., 2015; Grimsey & Lewis, 2002; 

Lemos et al., 2004; Li et al., 2005b; Pellegrino et al., 2013; Singh & Kalidindi, 2006; Wang et al., 

2000) 

➢ Contractor or supplier default risk (Akintoye et al., 1998; Li et al., 2005b; Wang et al., 2000) 

➢ Operating cost overspends risk (Akintoye et al., 1998; Carbonara et al., 2015; Grimsey & Lewis, 

2002; Lemos et al., 2004; Li et al., 2005b; Pellegrino et al., 2013; Singh & Kalidindi, 2006; 

Wang et al., 2000) 

➢ Receipt risks (Akintoye et al., 1998; Carbonara et al., 2015; Grimsey & Lewis, 2002; Lemos et 

al., 2004; Li et al., 2005b; Pellegrino et al., 2013; Singh & Kalidindi, 2006; Wang et al., 2000) 

➢ Debt risk (Akintoye et al., 1998; Grimsey & Lewis, 2002; Singh & Kalidindi, 2006) 

➢ Low residual value risk (Akintoye et al., 1998; Carbonara et al., 2015; Lemos et al., 2004; Li et 

al., 2005b; Pellegrino et al., 2013) 

The risks can be seen in the whole life cycle of a PPP project in the mind map in Figure 1. Mind map 

is exploited to make the illustration of different literatures easier and clearer for readers to understand 

and perceive. This kind of classification method of risks is based on the Li & Zou (2012)’s research. 
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Figure 1: Risks in the life cycle of a PPP project (Akintoye et al., 1998; Carbonara et al., 2015; Grimsey & Lewis, 

2002; Lemos et al., 2004; Li et al., 2005b; Li & Zou, 2012; Pellegrino et al., 2013; Singh & Kalidindi, 2016; Wang et al., 

2000) 
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 4.2.2 Results from risk treatment 

4.2.2.1 Results from risk allocation 

For the risk allocation, one essential principle is that risk should be allocated to the sector that can 

handle it best with the lowest cost (Hwang et al., 2013). 

The risk allocation strategies are selected from eight references, which are “Ke et al., 2010a”, “Hwang 

et al., 2013”, “Li et al., 2005b”, “Ng & Loosemore, 2007”, “Shen et al., 2006”, “Marques & Berg, 

2011”, “Ke et al., 2010b” and “Singh & Kalidindi, 2006”. They are all given possible allocation 

strategies regarding the 22 risks. The suggested allocations are shown below. 

➢ Ke et al. (2010a), Shen et al. (2006) and Marques & Berg (2011) think that the environmental 

pollution risk should be shared by both public sector and private sector; while Hwang et al. 

(2013), Li et al. (2005b) and Ke et al. (2010b) hold the opinion that the risk ought to be allocated 

to the private sector. 

➢ Ke et al. (2010a) and Singh & Kalidindi (2006) believe that the risk of not getting the project 

should be allocated to the public sector. 

➢ Ke et al. (2010a), Hwang et al. (2013), Li et al. (2005b), Shen et al. (2006) and Singh & 

Kalidindi (2006) argue that the risk of land acquisition and compensation should be allocated to 

the public sector; while Ke et al. (2010b) think that this kind of risk need to be negotiated. 

➢ For the political disagreement risk, Li et al. (2005b), Ke et al. (2010b) and Singh & Kalidindi 

(2006) deem that it should be allocated to the public sector; while Ke et al. (2010a) think that it 

should be undertaken jointly by both sectors. 

➢ As to the risk of long period of decision pending, Hwang et al. (2013) think that it should be 

negotiated, while Li et al. (2005b) and Ke et al. (2010b) argue that it should be distributed to the 

public sector. 

➢ As for the demand risk, Ke et al. (2010a) and Marques & Berg (2011) believe that it should be 

shared by both sectors; Hwang et al. (2013), Li et al. (2005b) and Ng & Loosemore (2007) hold 

the opinion that it can be assigned to the private sector; whereas Ke et al. (2010b) think that it is 

better to be negotiated. 

➢ To the interest rate change risk, Ke et al. (2010a), Hwang et al. (2013), Ng & Loosemore (2007) 

and Shen et al. (2006) consider that the risk may be handled by sharing the risk by two sectors; 

however, Li et al. (2005b), Ke et al. (2010b) and Singh & Kalidindi (2006) hold the opinion that 

the risk ought to be allocated to the private sector. 

➢ Ke et al. (2010a), Hwang et al. (2013), Ng & Loosemore (2007) and Shen et al. (2006) think that 

the inflation risk may be solved by sharing the risk by two sectors; while Li et al. (2005b) and 



26 

 

Marques & Berg (2011) hold the view that the risk ought to be allocated to the private sector. Ke 

et al. (2010b) think that this risk can be negotiated by the two sectors. 

➢ Ke et al. (2010a) and Shen et al. (2006) believe that the exchange rate change risk should be 

borne by both parts. 

➢ Ke et al. (2010a), Hwang et al. (2013), Li et al. (2005b), Marques & Berg (2011) and Ke et al. 

(2010b) hold the view that the risk of high financial costs should be allocated to the private sector. 

➢ Legislation change risk. Ke et al. (2010a), Hwang et al. (2013), Shen et al. (2006), Marques & 

Berg (2011) and Ke et al. (2010b) think that the risk should be distributed to the public sector. 

However, Li et al. (2005b) and Singh & Kalidindi (2006) suggest the risk to be shared by both 

sectors. Ng & Loosemore (2007) hold the opinion of allocating the risk to the private sector. 

➢ For the design defect risk, Hwang et al. (2013), Shen et al. (2006), Marques & Berg (2011) and 

Ke et al. (2010b) believe that it should be allocated to the private sector. 

➢ As to the budget overspent risk and time delay risk, Ke et al. (2010a), Hwang et al. (2013), Ng & 

Loosemore (2007), Shen et al. (2006), Ke et al. (2010b) and Singh & Kalidindi (2006) deem that 

it ought to be distributed to the private sector. 

➢ Project quality risk. Ke et al. (2010a), Hwang et al. (2013), Ng & Loosemore (2007), Shen et al. 

(2006), Marques & Berg (2011), Ke et al. (2010b) and Singh & Kalidindi (2006) consider that it 

ought to be distributed to the private sector. 

➢ Too late changes in design. Hwang et al. (2013) and Ng & Loosemore (2007) think that the risk 

ought to be assigned to the private sector; while Ke et al. (2010b) hold the view that it should be 

negotiated by both sectors. 

➢ Force majeure risks. Except Singh & Kalidindi (2006)’s opinion that it should be allocated to the 

private sector, the other seven references are all suggest that the risk ought to be undertaken 

jointly. 

➢ Contractor or supplier default risk. Ke et al. (2010a), Hwang et al. (2013) and Ke et al. (2010b) 

think that it should be allocated to the private sector. 

➢ For the operating cost overspends risk, all the eight references are holding the same view that it 

should be distributed to the private sector. 

➢ As to the receipt risk (revenue risk), Ke et al. (2010a) and Shen et al. (2006) believe that this risk 

ought to be distributed to the private sector. 

➢ For the debt risk, Shen et al. (2006) consider that it is better to share this risk by both sectors. 

➢ Low residual value risk. Ke et al. (2010a), Li et al. (2005b) and Singh & Kalidindi (2006) deem  
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that the risk should be allocated to the private sector; whereas Hwang et al. (2013) and Ng & 

Loosemore (2007) believe that it is better to be shared by both sectors. 

4.2.2.2 Results from risk mitigation 

Concerning the risk mitigation strategy, several proposals are procured from different literatures to 

tackle the 22 risks. The risk mitigation approaches are summarized in Figure 2 by using the mind map  

as well. The mitigation strategies are taken from the researches of Carbonara et al. (2015), Fabozzi &  

Nahlik (2012), Hoffman (2001), Marques & Berg (2011), Padiyar et al. (2004), Pellegrino et al. (2013) 

and Wang et al. (2000). 

4.2.3 Results from risk management of some specific risks in Chinese PPP projects 

Three risks in Chinese PPP projects are defined by making the literature review, i.e. bribery risk, risk 

of meddling by local government as well as the risk of dependability and trustworthiness of local 

government (Akintoye et al., 2008; Chan et al., 2010; Cheung & Chan, 2011; Choi et al., 2010; Ke et 

al., 2010a; Ke et al., 2010b; Ke et al., 2011a; Ke et al., 2011b; Ke et al., 2012; Ke et al., 2013; Li, 

2007; Xu et al., 2010; Wang et al., 2000). Ke et al. (2010a, 2011b, 2013), Xu et al. (2015) and Chan 

et al. (2010) suggest that the three risks ought to be allocated primarily to the public sector. 

Furthermore, the public sector should be supervised by the private sector so that its behavior can be 

restricted (Ke et al., 2010a). More merits lies in the improvement of the communications and 

collaborations between the two sectors (Ke et al., 2010a; Wang et al., 2000).  
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Figure 1: Risk mitigation approaches 
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5. Discussion 

5.1 General discussions 

After the literature review, it is concluded that for PPP projects, there are numerous researches 

regarding the risk identification, risk allocation and risk mitigation, nevertheless less researchers have 

done the risk ranking and assessment. Furthermore, it can be a conundrum either in finding ample 

researches that relate the shortcomings to risks or to dig out adequate studies of connecting knowledge 

management to risk management in terms of PPP projects.  

As is known that BIM can be employed in the risk management, it will be investigated more in 

Chapter 5.3. 

Since literatures regarding the knowledge management of PPP projects are pitiably few, needless to 

say literatures on the knowledge risk management in the aspect of PPP. Chapter 5.4 will make a little 

discussion on how to conduct the knowledge risk management. 

In consideration that some drawbacks of the PPP model are not mentioned in the risk management 

portion, there are some explanations as below. The pitfall named “inconformity of behavior” is a 

wide-ranging conception that a world of risks can result in it such as “environmental pollution risk”, 

“design defect risk” and “receipt risks”. So does the hazard called “hold-up problem”. For instance, 

risk of the interest rate changes, legislation change risk and force majeure risks are consisted in this 

problem. 

5.2 Discussions on risk identification, allocation and mitigation 

In the risk identification part, some risks, such as environmental pollution risk, risk of interest rate 

changes and inflation risk are not exist only in one phase of the whole life cycle of a PPP project. That 

is because that the authors of different literatures may think that the risks should be taken good care of 

not just in one phase. And that is true for any type of a project. 

Since there are 22 risks identified in this report from the different literatures, one could raise this 

question: is the number large or small? Or is it enough? I would say that it depends on each specific 

project. Every project has its background in many aspects: economic, social, political and so on. For 

any of the projects, there are no strict rules that which risks are positively should be involved in. The 

22 risks are the most probably or easily occurred risks in PPP projects, not definitely. Also, there are 

no norms for the number of risks, it cannot conclude that whether the number is large or small or is it 

enough or not. 

For the risk allocation, some observations can be drawn. In Table 1, it is observed that there are no 

conflicts in some allocations of risks, while there are several variances in some other allocations of 



30 

 

risks. Thus, here are some explanations of Table 1. First, all the literatures are based on different 

researches or projects; thus, it is impossible to force those authors focusing on the same risks and same 

allocation strategies. Second, researchers may have diverse backgrounds since they are not from the 

same regions; hence, the results of their suggested allocations can be different. Therefore, the outcome 

is: it is difficult to draw a conclusion on the allocation of majority of the risk.  

Although many risks cannot be allocated with certainty, there are some exceptions. Risks, such as 

budget overspent risk, project quality risk, time delay risk and operating cost overspends risk, are the 

risks that are dependent on the work efficiency of the private sector itself. Therefore, the private sector 

should take care of these kinds of risks. As long as any of these risks occurs, the private sector has to 

make a proper compensation. 

But anyway, considering the risk allocation, one thing is on certain: risk should always be distributed 

to the sector that can manage it most properly and with the lowest cost (Hwang et al., 2013). 

Many of the mitigation strategies are found in the literatures that are different from the literatures 

introducing risk allocation. This is because most of the references are focus only on one of the aspects; 

thus the literatures are different. 

Though the three risks are identified in Chinese PPP projects by doing the literature review, it does not 

mean that they are not of presence in other countries. The argument for this is that they may be severer 

than other countries or may be more frequently occurred in the Chinese PPP projects. 

The 22 previous identified risks from literatures can also arise in the construction of PPP projects in 

China; since they are regarded as the most frequently occurred risks in common in PPP projects 

worldwide.  

5.3 Using BIM to support the risk management of PPP projects 

Since BIM (Building Information Modelling) is counted as an important and strong risk management 

tool, it can be used in PPP projects. By involving BIM into the contract, it is said that better 

cooperation, better work-efficiency and better completion of the project can be achieved. Moreover, 

BIM can be adopted in the risk allocation of PPP projects, because of that the substance of BIM 

highlights and requires the specific allocation of various risks. Then every thinkable risk should be 

distributed to a certain sector in the initial stage to prevent the occasion where the risk does arise, but 

responsibilities are unclear. Thus, it is a need to specify clearly in the contract by using BIM. One 

example is the design defect risk; the details information of the design of the project should be 

included in the contract under the usage of BIM. (Monaghan, 2015) 

5.4 Discussions on knowledge risk management of PPP projects 

Knowledge risk management (KRM) is to apply the knowledge management (KM) tools such as the 
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SECI model in to improve risk management (RM). Usually, KRM deals with the two domains of 

problem: cognitive constraints and environmental uncertainty. The purpose of conducting the KRM is 

to inform decision-makers to be aware of risks and to adopt measures in advance to reduce risks. 

(Massingham, 2010) 

By creating and sharing knowledge, sound relationships and cooperation of the two sectors can be 

sustained, some risks can be settled and the design of the project will be more sufficient (Boyer, 2016). 

It can be of great value to exploit KRM to mitigate risks in the risk management by using knowledge 

management tools. Here are some of the KRM tools: communities of practice, knowledge mapping 

(Massingham, 2010; Robinson et al., 2009), the SECI model, the knowledge base (Robinson et al., 

2009). In this report, only the SECI model is investigated more. 

The SECI model is a method by using the four different ways to create new knowledge. The four parts 

of the SECI model are: Socialization (S), Externalization (E), Combination (C) and Internalization (I). 

(Robinson et al., 2009) These four ways of knowledge creation can deal with the two knowledge gaps, 

which are the lack of ways of obtaining knowledge as well as the disagreement of different kinds of 

knowledge concerning the public sector and the private sector (Boyer, 2016).  

The knowledge gaps can result in a great deal of risks during a PPP project, thus coping with them are 

of great importance. If the correct information or knowledge can be acquired in time to both sectors, 

then a number of risks, such as design risk, late changes in design, time risk, operating cost overrun, 

etc., can be avoided. 
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6. Conclusion 

Based on the research question, i.e. what can be included in the risk management of PPP projects and 

how to conduct them, conclusions are given. Risk identification, risk allocation, risk mitigation and 

knowledge risk management (KRM) are the four essential parts to be included in the risk management 

of PPP projects. 

6.1 Conclusions from literature review 

The use of knowledge management in PPP projects can realize the healthier relationships and 

communications between the public sector and the private sector. 

Risk identification, risk allocation and risk mitigation are three most considerable procedures in the 

process of risk management in a PPP project. Based on the literature review, twenty-two risks are 

identified at first. The risk allocation strategy includes four parts: risks to be distributed mostly to the 

private sector, risks to be distributed mostly to the public sector, risks to be shouldered jointly by both 

sectors, and risks to be negotiated together. One thing that should be always kept in mind is that the 

risk should be allocated to the part that can manage it most sufficiently and with a cheapest way 

(Hwang et al., 2013). In the risk mitigation strategy part, some possible solutions to the risks are found 

from corresponding literatures.  

The three risks in Chinese PPP projects, i.e., bribery risk, local government’s meddling risk as well as 

dependability and trustworthiness risk, should be allocated to the public sector. And the risks can be 

mitigated by the supervision of private sector. 

6.2 Conclusions based on the discussion 

Since different literatures may show different results of the preferred risk allocation, it can be hard to 

draw a conclusion on the allocation of most specific risks. The consistent of the suggested allocation 

may due to the limitations of the selection of articles by author; so does the unconformity of the 

recommended allocation policies. However, there are some exceptions. Even though a number of risks 

cannot be allocated on certain, some of them such as budget overspent risk, quality risk and time risk 

are of exception. These risks should be allocated to the private sector.  

The three specific risks in Chinese PPP projects are most frequently happened in Chinese PPP projects. 

They are not the risks that present only in the PPP projects in China.  

BIM (Building Information Modelling) is a satisfying tool that can be applied in the risk management 

of PPP projects. It can help improve the work efficiency of the private sector and the collaboration 

between the two sectors. 

Knowledge risk management (KRM), which connects the knowledge management with the risk 
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management in one project, is a new method that has arisen in recent years (Massingham, 2010). Two 

essential problems can be solved by applying KRM in PPP projects, i.e. cognitive constraints and 

environmental uncertainty. The SECI model is one of the typical tools in the knowledge management 

that is valuable to be applied in the risk management process to handle the knowledge gaps and the 

potential risks and to improve the collaborations between the two sectors.  

6.3 Recommendations for future research 

By doing the literature review, it is ascertained that the researches on the risk ranking and assessment 

of PPP projects are almost blank. More researches on this aspect are recommended to investigate.  

Moreover, further researches can focus more on the relationships between the drawbacks of the PPP 

model and the risks of PPP projects. 

Besides, since references on the aspect of stakeholder management of PPP projects are few, future 

researches can also focus on it and the connection between stakeholder management and risk 

management of PPP projects. 

In addition, it would be an interesting research area to exploit BIM in the risk management of PPP 

projects. 

Last one that is recommended for future research is that the newly aspect of the knowledge risk 

management is worth to develop more on PPP projects since many risks can be avoided just by 

acquiring enough information and knowledge. 
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