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Disputed Risks in Construction 

Joe Abdallah Karam 

ABSTRACT 

The construction industry is perceived as one of the most crucial fields that require risk 

management studies due to its inherent risks and complexity. Despite the large amount of 

research presented in this area, experts still prefer relying on their own knowledge and 

experience to manage project risks. This leads to various disputes among construction 

stakeholders over the ownership of these risks and their mitigation. Such disputes 

normally affect the project‟s goals in terms of budget and schedule. Many researchers 

have addressed risk factors in the construction field; however, none has tackled the 

disputed risks among construction parties. This research aims at identifying and 

analyzing the different disputed risk factors among project stakeholders along with their 

respective mitigation strategy through a questionnaire sent to construction practitioners 

with various expertise. Further analysis was done to assess the difference in risk 

allocation based on the amount of experience experts have and the project complexity 

they are exposed to. Mitigation strategies were also associated to each phase of a 

construction project. In brief, this research provides experts with a list of the most 

disputed risks in construction, along with their mitigation approach. In the end, 

construction parties will be able to meet the project‟s goals and steer clear of any delay or 

cost overrun resulting from the occurrence of disputed risks. 

Keywords: Risk Management, Disputes, Risk Mitigation, Risk Analysis, Construction 

Industry, Owner, Contractor. 
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CHAPTER 1                                

INTRODUCTION 
 

1.1 RISKS IN CONSTRUCTION 

 

Risk is defined as an uncertain event that can produce severe consequences on an 

organization. It can happen in various environments and with diverse characteristics and 

impacts (Serpell et al., 2015). Dariusz (2008) identifies risk as being a permanent part of 

every decision-making process in all fields and industries. Many researchers in the 

literature have tackled this topic, with various approaches, due to its high importance and 

impact on all industries. The construction industry is perceived as one of the most 

important fields of interest in risk management studies. Due to its rising complexities, 

construction projects are in constant exposure to various types of risks. These risks are 

carried out from the initial stages of a project, to the construction and commissioning 

phase (Nan et al., 2016). Project Management Institute (2004) states that construction 

projects are known to have higher inherent risks, among all other industries, because of 

the involvement of several parties in the decision making process, such as owners, 

contractors, designers, consultants, subcontractors, and suppliers.  

This high potential of risk normally leads to issues faced at all stages of construction 

projects, from their conception up to their completion. Hanna et al. (2013) argued that, in 

construction projects, companies usually perceive the risk at an advanced level because 

of the inherent challenges and tough working conditions faced during construction. This 

results in controversies in risk allocation, with each party attempting to transfer it to 

others, leading to disputes among them. Such incidents are encountered in all projects 
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across the world but with varying magnitudes. This universality in construction risk led 

all experts to exert effort into reducing the likelihood and impact of such risks through a 

process, known in the industry as risk management. 
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1.2 RISK MANAGEMENT 

 

Risk management is known as a crucial phase in construction management, aiming at 

identifying potential risks in the project at an early stage and reducing their effects on the 

project‟s goals. Risk management typically includes risk identification, risk analysis, risk 

response and monitoring. It is an essential step in project management, to help meet the 

projects‟ objectives, in terms of construction time and budget (Zou et al., 2010). 

Mafakheri et al. (2012) argued that organizations with mature management of potential 

risks are less likely to suffer from the negative consequences of such events on project 

performance. Abdollahzadeh and Rastgoo (2015) acknowledged that risk management 

contributes in improving project efficiency by reducing or even eliminating the negative 

consequences resulting from a potential risk. They also stated that a proper risk 

management program can also play a role in benefitting from the possible occurrence of 

positive unexpected events by foreseeing them at an early phase. An example of a 

positive risk is the decrease in material price along the stages of a project. Risk 

management would allow the anticipation of such an event and the proper use of it.  

The highlighted importance of risk management motivated researchers to address its 

various aspects in order to serve the need of construction experts across the world. 

Studies on risk management can mainly be divided into two categories: Risk assessment 

and Risk mitigation. Researchers who have addressed risk assessment have resorted to 

mainly two types of approaches. Some have used modeling relying on different 

methods(Jannadi and Almishari 2003; Zavadskas et al. 2010; Tamoṧaitienė et al. 2013), 

while others have used empirical studies, directly targeting experts‟ opinion on specific 

factors in risk assessment (Konior 2015; Lee et al. 2012; Chan et al. 2011). These studies 
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have focused on identifying the different risk factors in construction projects and 

assessing their magnitude, based on their severity and likelihood of occurrence. They 

have studied the stakeholders‟ views on risk ranking in a specific project. On the other 

hand, researchers who have addressed risk mitigation have mainly focused on empirical 

studies, using questionnaires to derive the experts‟ views on risk mitigation (Abdul-

Rahman et al. 2012; Albalate et al. 2015; Zailani et al. 2016; Chan et al. 2012). Studies in 

that field were solely focused on identifying the different solutions that are available to 

experts and ranking them based on their importance in the industry. Also, researchers 

have focused on linking all the different mitigation strategies to the risk factors involved, 

in order to help construction experts properly choose solutions for every risk. 

Furthermore, some researchers have gone beyond these two categories in order to address 

other issues in risk management studies as a whole (Zou et al. 2010; Wooyong and Seung 

2017; Salawu and Abdullah 2015; Hanna et al. 2013; Iqbal et al. 2015). They have 

resorted to both modeling and empirical studies to address several topics in risk 

management. Some have evaluated the risk maturity level of companies, while others 

have evaluated maturity levels of construction stakeholders. Some researchers have 

focused on risk responsibility and ownership and have come up with a list of risk factors 

that each stakeholder is responsible for.  

However, in spite of the efforts made in the literature, there are some limitations to the 

studies on risk management. All studies have targeted experts as one group and have 

evaluated their responses without taking into consideration their different perspectives. 

The aim of this study is to address this issue and incorporate the different stakeholders‟ 

view on risk responsibility and allocation and to highlight the disputed risks among them. 
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This study will also output a list of mitigation strategies, each linked to a specific risk, in 

order to help experts properly choose a solution to mitigate a specific risk. 
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1.3 OBJECTIVES AND CONTRIBUTION 

 

Despite having many studies on risk management, experts still prefer using their own 

knowledge and experience for approaching risks in construction (Wooyong and Seung, 

2017). This subjective approach leads to conflicts between construction parties at any 

level in a construction project. Chan et al. (2011) claimed that the construction field is 

usually known for the everlasting adversarial working relationships between 

stakeholders. And, because of the inherent complexities of construction projects 

nowadays, these disputes normally affect the project‟s goals in terms of budget and 

schedule. Furthermore, most research in the literature has mainly focused on all aspects 

of risk management without directly addressing the perception of risk allocation from 

each stakeholder‟s point of view and the disputed risks among them.   

Faced with all the aforementioned issues, the construction industry is in need to minimize 

and possibly avoid such conflict resulting from disputes in risk allocation. 

The aim of this research is to attend to this need and address the disputed risks between 

construction stakeholders by tackling their different perspectives on risk responsibility 

and sharing. By the end of this study, experts in the field will have a clear idea on the 

usually disputed risks in construction. Having this early vision on these controversial 

risks will allow the stakeholders to address them before their occurrence in order to avoid 

the consequences such risks can produce. This study will only focus on two parties: 

Owner and Contractor. These two groups are known to be the center of disputes in 

construction due to their different views on risk. In addition, this research will provide 

practitioners with mitigation strategies for the same risks. In the end, construction parties 
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will be able to meet the project‟s goals and steer clear of any delay or cost overrun 

resulted from the occurrence of disputed risks. 
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1.4 THESIS OUTLINE 

 

In order to reach the proposed objectives, this research is divided into five coherent 

chapters, as follows: 

1. Chapter 1 – Introduction: This chapter presents an introduction to the topic and 

the research‟s aim and objectives.  

2. Chapter 2 – Literature Review: This chapter presents all the previous studies in 

relevance to risk management research. This chapter is mainly divided into three 

parts grouping all of the past research. The first part consists of the studies related 

to risk assessment and evaluation in construction projects. The second group 

includes the studies on risk mitigation. The third group presents all of the studies 

that go beyond these two groups to address risk management systems as a whole.  

3. Chapter 3 – Research Methodology: This chapter presents a thorough description 

of all the different steps that were taken in this study in order to reach the end aim.   

4. Chapter 4 – Analysis of Findings: This chapter includes a detailed analysis and 

description of all the findings of this research. 

5. Chapter 5 – Conclusion and Recommendation: This chapter concludes the study 

and presents a summary of the different findings along with recommendations for 

future research.  
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CHAPTER 2                                          

LITERATURE REVIEW 
 

2.1 OVERVIEW ON RISK MANAGEMENT 

 

There is a universal consensus on the importance of risk study in project management 

strategies for any type of project. Researchers widely agree on the definition of risk 

management.  Serpella et al. (2014) defined risk management as a process that allows the 

anticipation of occurrence of events that could unfavorably affect a construction project, 

as well as the definition of actions that could reduce their magnitude. KarimiAzari et al. 

(2011) stated that risk management is an integrated part of project management which 

includes the recognition of uncertainties, the evaluation of their magnitude, the analysis 

of their interactions, and their control during project execution. Given the importance of 

this topic and its effect on construction projects, many researchers have focused on the 

various aspects of risk management. The studies found in the literature can be mainly 

divided into two categories: Risk Assessment and Risk Mitigation. This section will 

elaborate on these two groups of studies beside some other publications that have gone 

beyond these two categories to focus on other aspects of risk management. 
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2.2 RISK ASSESSMENT 

 

Risk assessment is defined as one of the first steps in construction risk management. 

Dariusz (2008) stated that this step is of crucial importance because, without its 

trustworthy analysis, the next steps of risk management will not be as useful and 

applicable. Nan et al. (2016) define risk assessment as one of the major elements in 

project risk management, because it lays the foundation for properly choosing and 

adopting an effective Risk Mitigation strategy and avoids undesirable consequences of 

these risks, such as project delays and cost overruns. 

Due to its major importance, risk assessment has been the center of many studies in the 

literature. Taroun (2014) surveyed previous research and showed the different approaches 

in risk modeling and assessment published in the literature over the past five decades. He 

concluded that, due to the increasing complexities of construction projects, there has been 

a need for more sophistication in risk modeling and assessment. This need led to a shift 

from the Probability Theory based modeling, into more analytical and quantitative 

approaches such as the Fuzzy Sets Theory, or the Analytical Hierarchy Process. In risk 

assessment studies, researchers mainly relied on two basic methods: Modeling and 

Empirical research to eventually identify the different risk factors in the industry and to 

evaluate their impact in terms of severity and likelihood of occurrence.  

Jannadi and Almishari (2003) presented a new model in their article called Risk Assessor 

Model (RAM) that determines, based on specific input data, the risk score of an activity, 

and also generates a justification factor that gives an estimate of the efficiency of the 

proposed solution. Zavadskas et al. (2010) presented two different models for risk 
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assessment applying TOPSIS grey and COPRAS-G methods in order to rank risks and 

determine their optimality. They applied these two models on four different projects to 

subsequently compare between the results of both models. Applying these two methods 

yielded different results for risk ranking on the same projects. This difference in risk 

ranking was a clear reason for the authors to conclude that the application of different 

methods for the same case can lead to different results. They recommended using 

different methods in any decision making process and basing the decision on aggregated 

results. Tamoṧaitienė et al. (2013) presented a study based on a multi-criteria decision 

making methods with fuzzy information, taking into consideration all the levels of a 

construction projects. The model used in this research is based on the TOPSIS-F Model 

for risk assessment using fuzzy information. This approach quantifies the level of risk for 

any construction project based on a number of risk types such as “Project Specificity”, 

“International Environment Change”, “Labor Force”, etc. This model was applied to 

three projects and the level of risk was calculated for each one.  

On the other hand, researchers have tackled this topic using empirical approaches where 

they surveyed construction experts‟ opinions through questionnaires or interviews.  For 

example, Konior (2015) based his study on a questionnaire to calculate a correlation 

factor that links the likelihood of occurrence and the impact of a risk, for different project 

risks. He concluded that the correlation between them is higher for scopes that are easily 

measurable, such as project cost and schedule. Lee et al. (2012) based their study on a 

literature review and a questionnaire sent out to experts to assess safety risk influence 

factors for each type of work, combining the severity and likelihood of each risk. Their 

study also suggests a risk assessment system that allows construction experts to assess the 
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magnitude of each risk for each type of work. Chan et al. (2011) used the results from 

surveys sent to experts to show the different project Stakeholders‟ views on risk 

assessment. They also showed the risk factors ranked from most critical to least critical 

for each stakeholder, mainly the owner, contractor and consultant. Their research 

concluded that these three groups shared a significant agreement on the ranking of the 

risks involved in the study.  
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2.3 RISK MITIGATION 

 

Risk mitigation is another integral part in risk management studies. Risk mitigation is 

defined as the set of possible solutions to overcome risk factors in a certain project. Zhao 

et al. (2016) identify risk mitigation as an integral effort in construction and its success 

relies on the joint effort of all stakeholders including owners, designers, builders and 

suppliers. In risk mitigation studies, researchers mainly relied on empirical research to 

directly assess experts‟ points of view concerning this topic. They are in constant search 

for the most impactful mitigation strategies in the industry and evaluating their magnitude 

and effect on the project‟s goals. Researchers are also linking mitigation strategies to 

specific risk factors in a way to help experts properly choose a solution for every risk.  

Abdul-Rahman et al. (2012) ranked 57 different risk factors in the Gulf Region, as to 

their own severity and likelihood of occurrence, and then associated risk responses for 

every risk factor, as a solution to mitigate it. The most recurring mitigation strategies in 

this study were: “Exercise good documentation”, “Select projects within one's own 

construction expertise”, “Engage an experienced manager”, and “Seek clarification 

during the tender classification stage”. These results were based on surveys sent out to 

experts in the Gulf Region. Albalate et al. (2015) studied the different risk mitigation 

strategies and sharing in Public-Private Partnerships for different countries across the 

world. They related the country‟s own economic situation, to the companies‟ approach 

for risk strategies. Zailani et al. (2016) have gone through a literature review of 

mitigations strategies published in the literature and have grouped them into three 

different categories: “Project Visibility”, “Supplier Development”, and “Project 
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Flexibility”. They have also researched delay factors and grouped them into three 

categories: “Environmental Issues”, “Resource Issues”, and “Coordination Issues”. The 

effect of each risk strategy in reducing the delay factors of the project has been 

investigated in this study, based on a survey sent out to 200 construction experts. They 

concluded that “Project visibility” and “Project flexibility” can reduce the consequences 

of both resource and coordination issues. However, “Supplier development” can only 

mitigate the effects of coordination issues. Chan et al. (2012) presented a list of 18 

mitigation strategies, ranked from highest importance to lowest. These strategies are 

grouped into 7 different categories in this study: “ Relational Contracting and Mutual 

Trust”, “Clear Contract Provisions and Scope of Works”, “Involvement of Contractor in 

Decision-Making process”, “Right selection of Project Team”, “Third part review of 

design at tender stage”, “Standard contract clauses at design stage”, and “Fair treat of 

contractor”. Their study concluded that the three most important mitigation strategies are: 

“Right selection of project team”, “Mutual trust between the parties to the contract”, 

“Clearly defined scope of work in client‟s project brief”.  
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2.4 RISK MANAGEMENT 

 

Several studies in the literature went beyond these two categories in risk management and 

addressed several other factors and issues. Researchers have resorted to both modeling 

and empirical studies to address several topics in risk management. Some have used these 

two approaches to evaluate the risk maturity level of companies, while others have 

evaluated maturity levels of construction stakeholders. Researchers have also evaluated 

each phase of risk management and its impact on the performance of the project, while 

others have focused on risk responsibility and ownership and have come up with a list of 

risk factors that each stakeholder is responsible for.  

Zou et al. (2010) came up with a Risk Maturity Model that outputs the level of maturity 

for a specific organization, focusing on 5 attributes in the analysis: “Management 

capability in relation to risk”, “Organizational risk culture”, “Ability to identify risk”, 

“Ability to analyze risk”, and “Development and application of standardized risk 

management process”. They defined risk management maturity level as an element 

reflecting the sophistication of an organization‟s understanding of risk and ways to 

reduce them. Wooyong and Seung (2017) used a Comprehensive Metabolic Panel (CMP) 

Analysis to assess which risk management phase is most important in project 

management. They concluded that risk identification has the highest effect on project 

cost, amongst all other risk management phases. Salawu and Abdullah (2015) based their 

study on a questionnaire survey of eighteen rehabilitation projects in Nigeria. Fuzzy Set 

approach was used to analyze the maturity level of contractors in these projects. They 

concluded that the performance of the contractors was “novice”. Hanna et al. (2013) 

came up, after literature review and a survey sent to experts, with two worksheets that aid 
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the contractor and the owner to identify and assess risks separately and presented a third 

worksheet, common for both, to help minimize disputes in risk identification between 

them. Iqbal et al. (2015) focused on risk responsibility in risk management. They based 

their study by taking all the respondents as one group and evaluated their results 

accordingly. It is concluded in their study that the contractor is responsible for 16 out of 

37 risks, while the owner is only responsible for 8. Shared responsibility is attributed to 8 

risks, while 5 risks are shown as undecided. This previous research didn‟t take into 

account the different stakeholders‟ independent views on risk allocation and 

responsibility. It portrayed the results by considering all stakeholders within one group, 

while in reality the stakeholders are in constant dispute over the allocation of construction 

risks.  

 

 

 

 

 

 

 

 

 



17 
 

2.5 RESEARCH CONTRIBUTION 

 

Previous research has mainly focused on the two categories of risk management studies: 

risk assessment and risk mitigation. Research on risk assessment has taken two main 

approaches. Some researchers resorted to modeling using various methods in order to 

quantify the risks in construction. While others have gone directly to experts‟ opinion and 

focused on empirical studies derived from questionnaires sent out to experts in the field. 

On the other hand, researchers who have addressed the risk mitigation part of risk 

management have mainly focused on empirical approaches in order to derive the most 

appropriate mitigation strategies based on expert opinion. Also, researchers have gone 

passed these two categories and used various approaches to address other aspects of risk 

management, as shown in the aforementioned paragraph.  

All these previous studies have covered most aspects of risk management and have 

thoroughly addressed many issues related to risks in construction. However, all of them 

have considered the construction experts as one entity, despite the different backgrounds 

and opinions they have. In the construction industry, there are many stakeholders, each 

having their own perception of risk. All of them are in constant dispute over the 

ownership and sharing of a specific risk. Using all of these entities as one study group 

would be a clear misrepresentation of the actual field. This study aims at addressing this 

issue by focusing on the different stakeholders‟ views on risk allocation and sharing. By 

the end of this research, practitioners will have a clear idea on the identity of disputed 

risks in construction. That way, they can agree on the ownership of such risks in case of 

occurrence at an early stage, and even include such terms in the contract between them. 
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In addition, this study will provide experts with mitigation strategies that can help avoid, 

reduce or even eliminate the magnitude and effects of these risks.  
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CHAPTER 3                                  

METHODOLOGY 

 

3.1 OVERVIEW 

 

In order to achieve the objectives listed in the aforementioned paragraphs, this research 

aims at targeting experts‟ opinion on risk allocation and mitigation through a 

questionnaire designed specifically to address the research aim. A firm literature review 

was carried out to extract the different risk factors published in the literature as well as 

the most appropriate risk mitigation strategies. 252 risk factors were derived from five 

different sources and were grouped into 21 different risk groups. Also, 40 risk mitigation 

strategies were extracted from two sources and cover all the possible solutions to 

problems faced in the field. Subsequently, a questionnaire was designed specifically to 

address the research‟s objectives and reach out for professionals in the field. This 

questionnaire includes the 21 grouped risks that were derived in this study, as well as the 

mitigation strategies. The survey was sent out and responses were recorded and analyzed 

through a two-way statistical approach comprising of Mann-Whitney U Test and 

descriptive statistics. The results of this study are solely based on the output of these 

statistical approaches. Figure 1 is a representation of the methodology that was followed 

in this study.  
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Figure 1: Methodology Flowchart 
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3.2 LITERATURE REVIEW 

 

This research study started with a firm review of relevant material, textbooks, and 

academic journals to come up with a general background on the different risk factors and 

mitigation strategies published in the literature. In this study, 252 risk factors were 

extracted from 5 different sources and grouped into 21 risk groups. This procedure was 

tailored to cover all the risk factors present in the literature. Furthermore, 40 mitigation 

strategies were extracted from two sources and that cover the different solutions to the 

risk factors present in the field. These factors constitute the basis to which the 

questionnaire was established.  

3.2.1 Risk Factors and Grouping 

Many research studies in risk management have targeted experts‟ opinion on risk in the 

industry and have extracted all the different types of risk factors. This field gathered the 

attention of many researchers who have used these risk factors for different research 

purposes. Shen et al. (2001), Chan et al. (2011), Abd El-Karim et al. (2017), Abdul-

Rahman et al. (2012), Hanrihan et al. (2012) and many more scholars have gone through 

an assessment of different factors in construction and each presented a list of various risk 

factors in their research. The risk factors mentioned by the aforementioned authors were 

extracted and used in this study. A total of 252 risk factors were grouped into 21 groups 

as listed in table 1. These 21 risk factors constitute the basis of this research study. Table 

2 presents the grouping of the risk factors from the different authors, showing the number 

of risk factors presented by each author in relation to the presented risk groups.  
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Table 1: Risk Factors 

ID Risk  

R1 Change or Ambiguity in  Scope of Work:  

R2 
Missing items or insufficient design at tender stage/Intense Competition/tender 

methodology (lowest bid) 

R3 
High complexity of Project (Many uncertainties / Different stakeholders / High 

expectation of owner) 

R4 Ambiguous, incomplete and one-sided contract 

R5 Unforeseeable ground conditions 

R6 Lack of experience of contracting parties / poor quality of Work 

R7 Accidents and safety issues on site 

R8 Unsatisfactory performance and frequent change of Subcontractors 

R9 Delayed site investigation, handing over and mobilization 

R10 Poor planning, estimating and scheduling of critical activities 

R11 Delays in solving contractual disputes 

R12 Incompetence of Project management / organizational issues: 

R13 
Inflexibility of Project consultant (delays in testing and revising alternative design 

etc..) 

R14 Poor/rushed Project design and Poor Constructability 

R15 Project Finance Problems and Delayed Payments 

R16 Political, Governmental, and Regulatory Issues 

R17 Resource Price fluctuation, inflation, and changes in Interest Rate 

R18 Unfavorable social and weather conditions 

R19 Poor quality of material and equipment 

R20 Changes in material quality and specification 

R21 Delays in Resource Availability / Low productivity of Labor 
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Table 2: Grouping of Risk Factors 

Risk ID 
Shen et al. 

(2001) 

Chan et 

al. (2011) 

Abdul-

Rahman et 

al. (2012) 

Hariharan 

et al. 

(2012) 

Abd El-

Karm et al. 

(2017) 

Total 

R1 1 2 4 5 0 12 

R2 1 4 1 2 0 8 

R3 6 0 6 4 0 16 

R4 1 0 1 13 0 15 

R5 2 1 3 0 2 8 

R6 0 2 5 9 1 17 

R7 1 0 2 1 0 4 

R8 2 2 2 2 0 8 

R9 1 0 1 3 0 5 

R10 4 2 6 8 1 21 

R11 3 3 3 1 0 10 

R12 6 0 2 6 2 16 

R13 0 1 0 5 0 6 

R14 1 3 5 3 1 13 

R15 1 1 5 5 0 12 

R16 7 4 1 6 1 19 

R17 9 3 4 5 1 22 

R18 4 4 0 4 1 13 

R19 4 0 3 2 1 10 

R20 0 0 1 2 0 3 

R21 4 2 2 4 2 14 

Total 58 34 57 90 13 252 
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3.2.2 Risk Mitigation Strategies 

In addition to all the research studies that have gone through an evaluation and 

assessment of risk factors in the field, many studies were solely focused on the mitigation 

part of risk management. Many scholars have listed different solutions to problems faced 

in construction and have used these mitigation strategies for various purposes. Chan et al. 

(2012) and Abdul-Rahman et al. (2012) presented well elaborated risk mitigation 

strategies which are used in this study as well, as shown in Table 3.  

Table 3: Risk Mitigation Strategies 

ID Mitigation Strategies 

M1 Application of price fluctuation clause in the contract 

M2 
Clearly stated circumstances in which agreed GMP value or target cost can be 

adjusted in contracts 

M3 Clearly defined scope of works in client‟s project brief 

M4 Prompt evaluation and agreement on any variations as they are introduced 

M5 Proper risk register with responsible parties assigned and agreed 

M6 
Confirming a contract GMP value or target cost after design documents are 

substantially completed 

M7 
Development of standard contract clauses in connection with project's schemes or 

methodology 

M8 Early involvement of the main contractor in design development process 

M9 
Employing a third party to review the project design in compliance with prevailing 

building regulations and buildability at tender stage 

M10 Implementation of relational contracting within the project team 

M11 Sufficient time given to interested contractors to submit their bids for consideration 

M12 Mutual trust between the parties to the contract 

M13 
Open-book accounting regime provided by main contractors in support of their 

tender pricing 

M14 
Proactive participation by the main contractor throughout the project's financial 

process 

M15 
Reasonable sharing mechanism of cost saving/ overrun of budget between client and 

contractor 

M16 Right selection of project team 
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M17 

Tender interviews and tender briefings to ensure tenderers gain a clear 

understanding of scope of works involved and necessary obligations to be taken in 

the project 

M18 
Establishment of adjudication committee and meetings to resolve potential disputed 

issues 

M19 Self-finance of Main Contractor using internal reserve 

M20 Deploy existing manpower and resources 

M21 Obtain liquidity aid from few other projects in hand 

M22 Exercise „just-in-time‟ inventory strategy (only when inventory is needed) 

M23 
Engage joint venture with long-term partnership with the subcontractor, supplier, 

and client and proven their financial backgrounds 

M24 
Insert provision in the contract to allow contractor to suspend work in the event of 

non-payment 

M25 
Work with familiar subcontractor, supplier or client with thorough background 

checks 

M26 
Exercise good documentation to prove abortive work and compensable delay and 

variation claim. 

M27 Avoid competitive bid due to open tendering 

M28 
Construction parties to be mentally equipped for new surprising events or change of 

working method and management 

M29 Review and reach consensus for the authority distribution in the contract 

M30 Adapt and adopt: the standards in accordance to the specifications 

M31 Contractor to select projects within own construction expertise 

M32 Engage experienced manager and experienced supervisor in all project activities 

M33 Reshuffle team and organization to enhance efficiency 

M34 Engage local partner or local manager 

M35 Counter propose materials that are obtainable in local areas 

M36 
Prepare standbys for the equipments according to priority of age, frequency of 

usage, and the like 

M37 Obtain professional liability insurance programme 

M38 
Adhere to the international occupational health and safety (OH and S) management 

system specification 

M39 Schedule for briefing (OH and S education and training) 

M40 Provide insurance and safety or personal protective equipments 
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3.3 DESIGN OF QUESTIONNAIRE 

 

The survey constitutes the basis of this research and is designed and tailored to address 

the aim and objectives of this study. It is based on the aforementioned risk factors and 

mitigation strategies. The questionnaire is composed of mainly two parts. The first part 

compiles information about the respondents‟ professional profile while the second part 

addresses the risk factors and mitigation strategies.  

3.3.1 Respondent Profile 

The first part of the survey targets the respondents‟ personal profile and includes the 

following information: 

1. Field of Expertise: It is crucial to differentiate between the different backgrounds 

of the respondents in order to evaluate their response. This question allowed the 

grouping of results into the two main study groups: Owner and Contractor. 

2. Years of Experience:  This question is an important part of the analysis because 

the amount of experience affects the respondent‟s perspective on risk. 

3. Area of Operation: This part was included in the survey in order to have an idea 

of the geographical distribution of respondents. 

4. Type of Projects: This part was added to the survey in order to have a better 

understanding of the respondent‟s type of experience.   
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3.3.2 Risk Factors and Mitigation Strategies 

The second part constitutes the main and most important part of the survey. Respondents 

were given the list of all the risk factors presented previously where they would have to 

choose whether the risk factor was the owner‟s responsibility, the contractor‟s or shared. 

Then the respondents would have to pick one or more mitigation strategy that they see is 

more convenient for every risk factor presented. This part was divided into 6 main 

divisions where risks belonging to the same category were grouped together, as shown in 

table 4. This grouping was done in order to facilitate the respondent‟s understanding of 

the organization of the survey and will be used as part of the analysis in the next chapter. 
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Table 4: Risk Factor Categories 

Contractual and Tender Risks 

Change or Ambiguity in  Scope of Work 

Missing items or insufficient design at tender stage/Intense Competition / tender methodology 

(lowest bid) 

High complexity of Project (Many uncertainties / Different stakeholders / High expectation of 

owner) 

Ambiguous, incomplete and one-sided contract 

Site and Construction Risks 

Unforeseeable ground conditions 

Lack of experience of contracting parties / poor quality of Work 

Accidents and safety issues on site 

Unsatisfactory performance and frequent change of Subcontractors 

Delayed site investigation, handing over and mobilization 

Planning and Organizational Risks 

Poor planning, estimating and scheduling of critical activities 

Delays in solving contractual disputes 

Incompetence of Project management / organizational issues 

Project Specific Risks 

Inflexibility of Project consultant (delays in testing and revising alternative design etc..) 

Poor/rushed Project design and Poor Constructability 

Project Finance Problems and Delayed Payments 

External Risks 

Political, Governmental, and Regulatory Issues 

Resource Price fluctuation, inflation, and changes in Interest Rate 

Unfavorable social and weather conditions 

Resource Risks 

Poor quality of material and equipment 

Changes in material quality and specification 

Delays in Resource Availability / Low productivity of Labor 
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3.3.3 Sample Size Determination 

One of the most frequently asked questions in any questionnaire design is the appropriate 

sample size required to reach a good representation of the population. Israel (1992) stated 

that this answer is influenced by many factors, including the allowable sampling error, 

the intention of the study, the confidence level and degree of variability. Cochran‟s 

famous equation for sample size determination incorporates all the parameters listed 

previously. The equation is as follows: 

n0=
𝑍2𝑝(1−𝑝)

𝑒2
 

where: 

1. “n0” is the required sample size in this design. 

2. “Z” represents the Z-value relative to the confidence level.  

3. “p” represents the degree of variability. In this study, p=0.5. 

4. “e” represents the sampling error which is taken in this study as e=0.1. 

 

The sampling error or the level of precision is the range in which the true value of the 

response is estimated to be. For example, if 60% of farmers were found to have been in 

favor of a specific practice with a 5% sampling error, then it can be concluded that a 

range 55% to 65% of the farmers are in favor of this practice (Israel, 1992). In this study, 

and due to the inherent uncertainties in construction projects, a sampling error of 10% is 

used.  Hence e=0.1. 
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The confidence level on another note, expresses the amount of certainty that the sample 

mean will fall exactly inside the confidence interval. In this study, a 95% level of 

confidence was considered which is a reasonable level used in most sampling exercises 

and empirical research. Applying it in Cochran‟s equation, Z95%=1.96. 

The degree of variability marks the distribution of attributes in the population. The 

greater the variability, the larger the sample size required is. A 50% degree indicates a 

maximum variability inside a population. It is assumed in this research that the 

respondents share different insights and perspectives and it will be assumed have the 

highest level of variability. For this reason, the 50% variability is considered in this 

research. Hence, p=0.5. 

Applying the above values in the equation yields: 

n0=
1.962𝑥0.52

0.12
=96.04 

Hence, a minimum of 97 respondents is enough to properly model the population. 
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3.4 DATA COLLECTION 
 

The survey was sent to experts using QuestionPro online survey software. A total of 1040 

questionnaires were sent out and 203 responses were received. However, 43 responses 

were incomplete and hence discarded from the analysis. The remaining responses were 

analyzed individually in order to filter out illogical responses that were consistent 

throughout the survey. An example would be a respondent from the Contractor group 

claiming that their group is responsible for faults in design, or a respondent from the 

Owner group claiming that their group is responsible for the accidents and safety issues 

on site. 152 complete and logical responses remained, at a response rate of approximately 

15%. The results of the survey were analyzed using excel and IBM Statistical Package 

for Social Sciences (SPSS). Table 5 shows the respondent profile with their respective 

field of expertise and the related study group in this research.  

Table 5: Respondent Profile 

Field of Expertise Number Percentage Study Group 

Owner/Development 

Firm 
7 4.61% 

Owner Group Consultancy Firm 59 38.82% 

Design Firm 16 10.53% 

Real Estate Agency 1 0.66% 

Contracting Firm 64 42.11% Contractor 
Group Subcontracting Firm 5 3.29% 

Total  152 100%   

 

Additional respondent profile information was extracted from the survey including the 

years of experience, type of projects and areas of operation. The areas of operation of the 

respondents are shown in table 6. Figure 2 portrays the classification of respondents 
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based on the years of experience with each category divided based on the two respondent 

groups. This figure shows a well distributed sample size within this criterion. Figure 3 

depicts the distribution of the respondents based on the type of projects. It is clear that a 

majority of about 32% of the respondents have experience in the residential sector. 

Table 6: Respondent Profile by Area of Operation 

Area of Operation Owner Contractor 

Middle East 67 44 

Africa 0 5 

Europe 7 13 
North/South 
America 5 7 

Asia/Australia 3 1 

 

 

Figure 2: Respondent Profile by Years of Experience 
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Figure 3: Respondent Profile by Type of Projects 
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3.5 DATA ANALYSIS 
 

In order to serve and complete the study‟s aim and objectives, a two-way statistical 

analysis approach is adopted to the responses of the questionnaire, including Mann 

Whitney U Test and descriptive statistics.  This approach is applied to both parts of the 

survey comprising of risk ownership and risk mitigation. This approach is elaborated in 

the subsequent chapter of this study.  
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CHAPTER 4                                               

ANALYSIS OF FINDINGS 

 

4.1 OVERVIEW 

 

In order to reach its objectives, this research aims at addressing the disputed risks 

between stakeholders in construction by targeting experts‟ views on risk responsibility 

through an empirical survey. A total of 1040 questionnaires were sent out to experts of 

various backgrounds through QuestionPro online survey tool. After analyzing and 

filtering the responses, a total of 152 complete responses were collected at a response rate 

of about 15%. These responses include the respondents‟ professional profile and their 

answers to the survey questions. These responses were analyzed through a two-way 

statistical analysis approach including Mann-Whitney U Test and descriptive statistics. 

Results of this analysis were discussed with a panel of experts in the field. The results 

and analysis of this research are detailed in this chapter.  

In order to fulfill the study‟s aim and objectives, this section is divided into 4 main parts, 

as shown in figure 4. The first part analyzes the disputed risks among stakeholders for all 

respondents by dividing them into Owner and Contractor groups, taking only into 

account their field of expertise. The second part portrays the difference in risk perception 

between stakeholders taking into consideration the amount of experience they have. The 

third part analyzes the stakeholders‟ view on risk responsibility based on the complexity 

of the project experts are involved in. Some experts relate the experience of an individual 

to the complexity of the projects they are involved in. In other words, individuals with a 
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couple of years of experience in complex projects are perceived as having the same 

experience as individuals with more years of experience in simple projects. However, in 

this research study, this perception wasn‟t taken into consideration and both analyses 

were considered separately in order to analyze the effect of each factor individually. The 

fourth and last part outputs the risk mitigation strategies linked to each risk factor as 

interpreted from the findings of the questionnaire. 

 

 

Figure 4: Main Parts of Analysis 
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4.2 DISPUTED RISKS 

 

The first objective in this study is to output a list of disputed risks in the field between the 

two main parties in a construction project: Owners and Contractors.  In order to fulfill 

this objective, responses gathered from the questionnaire were organized and grouped 

using Microsoft Excel. The same data was analyzed through SPSS in order to perform the 

Mann-Whitney U Test on the responses. This test identifies the risk factors that are in 

disagreement between the two groups. Further descriptive statistics is applied to the 

responses in order to analyze the distribution of the responses of each group and compare 

between them. The two subsequent sections detail the results of both approaches.  

4.2.1 Results of Mann-Whitney U Test 

The Mann-Whitney U Test is a non-parametric test applied to test a hypothesis regarding 

two independent groups (Gibbons and Chakraborti, 2003). This test is applied to prove 

whether or not there is any significant difference between two groups‟ median and 

distribution (Chan et al., 2011). With a confidence level of 95% applied in this study, any 

risk factor with a p-value less than 5% (p-value<0.05) is considered disputed among the 

two groups. The two groups that are being analyzed in this study are the Owner and 

Contractor group. The responses were divided based on the field of expertise of the 

respondents and were analyzed by considering these two categories as two independent 

study groups in the statistical analysis. 

As shown in Table 7, both Owner and Contractor groups are in dispute over 12 out of 21 

risks. They both show a clear disagreement over all four “Contractual and Tender” risks, 

including: “R1-Change or Ambiguity in Scope of Work”, “R2-Missing items or 
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insufficient design at Tender Stage/Intense competition/tender methodology (lowest 

bid)”, “R3-High complexity of Project (Many uncertainties/Different stakeholders/High 

expectation of owner)”, and “R4-Ambiguous, Incomplete and One-Sided Contract”. This 

proves that risks falling under this stage of the project sequence are controversial. On the 

other hand, both groups agree on the responsibility of 4 out of the 5 “Site and 

Construction” risks, including: “R5-Unforeseeable Ground Conditions”, “R6-Lack of 

experience of contracting parties / Poor Quality of Work”, “R7-Accidents and Safety 

Issues on Site”, and “R8-Unsatisfactory Performance and Frequent Change of 

Subcontractors”. This observation proves that stakeholders agree on the responsibility of 

almost all site activities. Furthermore, a clear dispute over the ownership of “R10-Poor 

Planning, Estimating, and Scheduling of Critical Activities” and “R12-Incompetence of 

Project Management/Organizational Issues”, proves that both groups have opposing 

views in relation to the project‟s organizational and planning issues. Also, project 

stakeholders tend to disagree over the risk ownership of all three project specific risks, 

including: “R13-Inflexibility of Project Consultant (Delays in Testing and Revising 

Alternative Design, etc..)”, “R14-Poor/Rushed Design/Poor Constructability” and “R15-

Project Financial Problems and Delayed Payments”.  In addition, it is clear that both 

groups agree on the ownership of all “External” risks, namely: “R16-Risk: Political, 

Governmental, and Regulatory Issues”, and “R18-Unfavorable Social and Weather 

Conditions”, with the exception of “R17-Resource Price Fluctuation, Inflation, and 

Changes in Interest Rate”. The same observation applies for the “Resource” risks, 

specifically: “R19-Poor Quality of Material and Equipment”, and “R21-Delays in 

Resource Availability / Low Productivity of Labor”, showing agreement among 
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stakeholders with the exception of “R20-Changes in Material Quality and Specification” 

showing a disagreement. Further detailed discussion over the disputed risks will be 

presented in the descriptive statistics analysis presented in the subsequent sections.  

Table 7: Results of Mann-Whitney U Test 

Risk ID Risk Factor p-value Result 

Contractual and Tender Risks 

R1 Change or Ambiguity in Scope of Work 0.031 Disputed 

R2 
Missing items or insufficient design at Tender Stage/Intense 

competition/tender methodology (lowest bid) 
0 Disputed 

R3 
High complexity of Project (Many uncertainties/Different 

stakeholders/High expectation of owner) 
0.001 Disputed 

R4 Ambiguous, Incomplete and One-Sided Contract 0 Disputed 

Site and Construction Risks 

R5 Unforeseeable Ground Conditions 0.16 Agreed 

R6 
Lack of experience of contracting parties / Poor Quality of 

Work 
0.584 Agreed 

R7 Accidents and Safety Issues on Site 0.123 Agreed 

R8 
Unsatisfactory Performance and Frequent Change of 

Subcontractors 
0.494 Agreed 

R9 Delayed Site Investigation, Handing Over and Mobilization  0.008 Disputed 

Planning and Organizational Risks 

R10 
Poor Planning, Estimating, and Scheduling of Critical 

Activities 
0 Disputed 

R11 Delays in Solving Contractual Disputes 0.458 Agreed 

R12 Incompetence of Project Management/Organizational Issues 0 Disputed 

Project Specific Risks 

R13 
Inflexibility of Project Consultant (Delays in Testing and 

Revising Alternative Design, etc..) 
0.041 Disputed 

R14 Poor/Rushed Design/Poor Constructability 0.008 Disputed 

R15 Project Financial Problems and Delayed Payments 0.006 Disputed 

External Risks 

R16 Risk: Political, Governmental, and Regulatory Issues  0.206 Agreed 

R17 
Resource Price Fluctuation, Inflation, and Changes in Interest 

Rate 
0 Disputed 

R18 Unfavorable Social and Weather Conditions 0.698 Agreed 

Resource Risks 

R19 Poor Quality of Material and Equipment 0.719 Agreed 

R20 Changes in Material Quality and Specification 0 Disputed 

R21 Delays in Resource Availability / Low Productivity of Labor 0.364 Agreed 
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4.2.2 Descriptive Statistics on Results 

The questionnaire was designed particularly to serve the aim of this research. 

Respondents were required to assign responsibility for every risk by answering with 

“Owner”, “Contractor”, or “Shared” responsibility. A distribution of the results is 

developed for each of the two study groups. If these distributions vary, then both groups 

would be in dispute over that specific risk. This would be characterized with a p-value 

less than 5% in the Mann-Whitney U Test. This section is aimed at analyzing the 

disagreement over the 12 disputed risks portrayed in Table 7 by showing the response 

distribution for both groups and analyzing the results. The results were also shown to a 

panel of experts in construction and their input was incorporated within the analysis.  

4.2.2.1 Contractual and Tender Risks 

Olawale and Sun (2010) suggested that design changes are measured to be the most 

influential factor affecting the experts‟ ability to control cost and time the project. They 

also stated that a confusion between design change and design development always lead 

to inflexible arguments between construction parties. This issue is also presented in this 

study as a clear dispute between both Owner and Contractor groups over all “Contractual 

and Tender” risks, as shown in Table 7. Figures 5 to 8 output the response distribution of 

both groups for all four disputed risks. In all cases, the Contractor group, with a large 

majority of the responses, associates the ownership of these risks to the Owner group, 

with relatively smaller percentages for other answers. This is due to the fact that the 

Contractor does not feel responsible for any issue or change in the contract or tender 

documents; because it is believed that any adjustment or fault in the contract is the 

Owner‟s full responsibility. On the other hand, the Owner group shares a different view 
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on the ownership of these risks. With a majority, they consider these 4 risks as shared. 

However, a significantly large percentage of this group considers these risks as their own 

responsibility as well. In this case, the Owner group argues that the contract and tender 

documents are all reviewed and signed by both parties and therefore it is both parties‟ 

responsibility to handle and mitigate such risks. Yew (2008) described such a case and 

suggested that disputes may arise in the post-contract phase as to whether any change in 

the design or Owner requirements might constitute a variation or a change in the GMP.  

Furthermore, Chan et al. (2011) concluded, based a questionnaire, that  the 4 most 

significant risks in construction are “Change in scope of work”, “Insufficient design 

completion during tender invitation”, “Unforeseeable design development risks at tender 

stage” , “Errors and omissions in tender document”. All of these risks fall within this 

category as well.  

 

Figure 5: Response Distribution for R1 
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Figure 6: Response Distribution for R2 

 

Figure 7: Response Distribution for R3 

 

Figure 8: Response Distribution for R4 
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4.2.2.2 Planning and Organizational Risks 

As shown in Table 7, both study groups share a disagreement over the ownership of both 

planning and organizational risks (R10 and R12). Figures 9 and 10 both present the 

response distribution of R10 and R12. A significant majority of the Contractor group 

assigns a shared responsibility for the planning risks, while a large majority of the Owner 

group tends to blame the Contractor for these risks. The Contractor is clearly responsible 

for site activities and therefore is in charge of their planning and scheduling. However, in 

many cases a project management consultancy firm intervenes in the planning and 

scheduling of activities. In such cases, such firms are part of the Owner‟s representatives 

on site and are therefore responsible for such risks. Also, a significant majority of the 

Owner group claims that incompetence of project management (R12) is shared 

responsibility between the two parties because, in many cases, the Owner intervenes in 

assigning the project‟s organizational structure and mostly through specialized 

consultancy firms.  

This clear dispute and risk significance has been defined in the literature as well. Abdul-

Rahman et al. (2012) have studied the magnitude and severity of risks in construction and 

have associated 8 risks with poor planning and organization, such as: “Improper project 

feasibility study”, “Poor project planning and budgeting”, “Actual quantities differ from 

the contract quantities”, and “Poor project organization structure and management team”. 

They suggested that much information is tentative at the preliminary phase, causing 

project planning and budgeting to be critical in project management. Hariharan et al. 

(2012) have also insisted on the criticality of such risks in construction. They have 

grouped a total of 11 risks under the category of “Project-Manager-Specific Risk 
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factors”, claiming that these risks influence the project‟s success in terms of budget and 

time. Such significance and criticality of project planning and management risks leads to 

disputes between construction stakeholders over the ownership and responsibility of such 

risks. Zou and Zhang (2009) focused on risks related to poor planning and scheduling and 

suggested that inadequate construction programs results from unsuitable program 

scheduling and lack of experience in planning construction programs. They also added 

that the lack of coordination between construction parties may lead to chaos in the 

project‟s team and construction program. 

 

Figure 9: Response Distribution for R10 

 

Figure 10: Response Distribution for R12 
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4.2.2.3 Project Specific Risks 

As presented in Table 7, both Owner and Contractor groups disagree over the ownership 

of all risks within this category. A clear observation for all three risks shown in Figures 

13 to 15 proves that both groups assign, with a majority of the responses, the 

responsibility to the Owner. The project design is issued by the consultant or design firm, 

both representing the Owner. Hence, any issue with the consultant or the design is viewed 

as the Owner‟s responsibility. Project finances are also issued by the Owner; hence any 

delay is the Owner‟s responsibility. In similar views, Olawale and Sun (2010) focused on 

the importance of this issue and stated that there is a general decline in detailed design 

creation, specifically at the initial stages, which is causing enormous design changes at a 

later stage of the project, especially with the design build procurement route.  

However, the results of the Mann-Whitney U Test presented these risks as disputed due 

to the distribution difference between the groups. In other words, a relatively large 

proportion of the Owner group assigned shared responsibility for these three risks. This is 

due to the fact that the Contractor has reviewed and approved the project design during 

tender stages and also, any delay by the consultant not reported by the Contractor, is 

considered as shared because both parties are equally involved on site. Commenting on 

the impact of such risks, Hatamleh et al. (2018) stated that, in the absence of clear and 

thorough specifications and drawings, a lot of the project information would be missing, 

leading to an imprecise estimation, disputes and future litigations. Hariharan et al. (2012) 

also focused on the importance of such risks and grouped them under “Architect-

Consultant Specific Risks” and focusing on their effect on project delay and cost overrun.  
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Figure 11: Response Distribution for R13 

 

Figure 12: Response Distribution for R14 

 

Figure 13: Response Distribution for R15 

55.42%

20.48% 24.10%

72.46%

11.59% 15.94%

Owner Contractor Shared

Risk ownership options

Inflexibility of Project Consultant (Delays in Testing and Revising 
Alternative Design, etc..) 

Owner Contractor

45.78%

22.89%
31.33%

65.22%

20.29% 14.49%

Owner Contractor Shared

Risk ownership options

Poor/Rushed Design/Poor Constructibility 

Owner Contractor

59.04%

7.23%

33.73%

78.26%

8.70% 13.04%

Owner Contractor Shared

Risk ownership options

Project Financial Problems and Delayed Payments

Owner Contractor



47 
 

 

4.2.2.4 Other Disputed Risks 

This part of the analysis is aimed at analyzing the response distribution of the remaining 

disputed risks and drawing reasons behind the disagreement between both study groups. 

Delayed Site Investigation, Handing Over, and Mobilization 

As shown in Table 7, both groups disagree over the ownership of “R9-Delayed Site 

Investigation, Handing Over and Mobilization”. Figure 13 shows that a large percentage 

of the Owner group assigns responsibility of this risk to the Contractor. This is due to the 

fact that the Contractor is responsible for every activity on site, including the ones 

reported in this risk. On the other hand, a majority of the Contractor group sees that this 

risk is shared between the two groups. These activities, including the initial handing over 

of the site to the Contractor, are prior to the start of any project; and in many situations, 

the main Contractor would not be responsible for most of these activities.  

 

Figure 14: Response Distribution for R9 
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Resource Price Fluctuation, Inflation, and Changes in Interest Rate 

Both groups are in clear disagreement over the ownership of “R17-Resource Price 

Fluctuation, Inflation and Changes in Interest Rate”. As shown in Figure 15, the larger 

majority of the Owner group claims that this risk is shared between the two groups. This 

risk is caused by external factors that are beyond the control of both groups and therefore 

should be considered as shared between them. However, a large percentage of the 

Contractor group claims that the Owner is responsible for this risk. Any price fluctuation 

for resources and changes in interest rates should be covered by the Owner who is 

responsible for the project‟s financial flow. The consequence of such a risk on a project‟s 

goals is mentioned in the literature. Kazaz et al. (2012) concluded in their research that 

fluctuation  in material price is one the top 10 risk factors affecting project time and cost. 

They also focused on the magnitude of inflation in the project‟s financial status and its 

effect on project delay. 

 

Figure 15: Response Distribution for R17 
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Changes in Material Quality and Specification 

Both groups also share a clear disagreement over the risk responsibility of “R20-Changes 

in Material Quality and Specification”. As shown in figure 16, and with a clear majority, 

the Contractor group views that this risk is the Owner‟s responsibility. The Contractor 

argues that any change in material quality is a variation issued by the consultant or the 

designers or sometimes by the Owner and therefore is the Owner‟s responsibility. 

However, the Owner group tends to have an equal view on risk ownership for all three 

categories. Faridi and El-Sayegh (2006) focused on the importance of this issue and its 

effect on project delay claiming that, due to the nature of construction projects, many 

changes in material specifications and material occur.  

 
Figure 16: Response Distribution for R20 
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4.2.2.5 Agreed Risks 

The first part of the analysis was conducted to assess the reasons behind the disputes over 

the aforementioned 12 risk factors. However, as shown in Table 8, both groups agree on 

the ownership of 9 out of the 21 risk factors included in this study. This agreement is 

portrayed with a p-value greater than 5% in Mann-Whitney U Test as shown in table 7. 

Also, descriptive statistics was applied to these risks as well, with the same approach as 

the 12 disputed risks. These risks all have the same response distribution for both groups 

with both majorities agreeing on the same risk by a significant amount.  

A first observation in this analysis is the major agreement over the ownership of the 

“Construction and Site” risk factors (R5, R6, R7, and R8). The Contractor is clearly 

responsible for all site and construction activities, and any fault or issue in this matter is 

the Contractor‟s responsibility. However, an exception in this category is “Unforeseeable 

Ground Conditions” with an agreed shared responsibility between the two groups. This 

risk is beyond the control of both groups and might occur at any given stage. For this 

reason, both groups agree to assign it as a shared responsibility.  

Another observation lies in the “External” risk factors (R16 and R18). These risks are 

caused by external factors that are beyond the control of both construction parties and 

definitely have direct effects on the project‟s goals. Hence, a shared responsibility is 

assigned to these risks. An exception in this category is shown in R17, “Resource Price 

Fluctuation, Inflation, and Changes in Interest Rate”, for reasons stated in the previous 

section.  

A third and final observation in this section is the clear agreement over the “Resource” 

risk factors. Both parties agree that the Contractor is responsible for such risks. The 
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Contractor is responsible for all site activities including the procurement and 

management of site resources. Any issue falling within this category is the Contractor‟s 

responsibility. An exception in this observation lies in R20 “Changes in Material Quality 

and Specification”, for reasons stated in the previous section. 

Table 8: Agreed Risks 

Risk 

ID 
Description 

Agreed 

Responsibility 

Site and Construction Risks 

R5 Risk: Unforeseeable Ground Conditions Shared 

R6 Risk: Lack of experience of contracting parties / Poor Quality of Work Contractor 

R7 Risk: Accidents and Safety Issues on Site Contractor 

R8 
Risk: Unsatisfactory Performance and Frequent Change of 

Subcontractors 
Contractor 

Planning and Organizational Risks 

R11 Risk: Delays in Solving Contractual Disputes Shared 

External Risks 

R16 Risk: Political, Governmental, and Regulatory Issues  Shared 

R18 Risk: Unfavorable Social and Weather Conditions Shared 

Resource Risks 

R19 Risk: Poor Quality of Material and Equipment Contractor 

R21 Risk: Delays in Resource Availability / Low Productivity of Labor Contractor 
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4.3 ANALYSIS OF RISK BASED ON YEARS OF EXPERIENCE 

 

A second objective in this research is analyzing the difference in risk perception with 

regards to the amount of experience experts have. Respondents were asked to input the 

years of experience they have acquired in the industry as part of their professional 

background, as mentioned in the previous chapter. In this part of the study, the pool of 

respondents was grouped into two categories “0-10 Years”, representing the less 

experienced group and “Above 10 Years”, representing the more experience 

professionals. In order to perform the analysis, each category is analyzed on its own, and 

divided into Owner and Contractor groups as well. Mann-Whitney U Test is applied to 

each category, and a comparison between the results allowed for an observation on the 

difference in risk perception between them.  

As presented in Table 9, the less experienced group of experts showed a dispute over 7 of 

the 21 risk factors. However, the more experienced professionals showed disagreement 

over a larger number of risks, more specifically 10 out of 21. Experts having more 

experience tend to disagree more on the ownership of project risks than experts with less 

experience. The more experts are exposed to risk within a particular group (Owner or 

Contractor), the more they tend to have a narrower vision on risk ownership in favor of 

their group. On the other hand, experts with less experience tend to be more open and 

flexible over the ownership of risks because the lesser amount of exposure they have 

within their group.  

Further analysis on the number of the disputed risks for each category of risks shows that 

both age groups show similar views on “Contractual and Tender” risk factors (R1, R2, 

R3, and R4) with a dispute of 3 out of 4 risks. Both age groups also agree on the 
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ownership of the “Site and Construction” risk factors (R5, R6, R7, R8, and R9), with all 5 

risk factors resulted as Agreed for both. This similarity in risk perception between the 

two groups proves that experience has minor effect on the risk perception for these two 

categories of risks.  

On the other hand, a difference in risk perception is observed for “Planning and 

Organizational” (R10, R11, and R12) risk factors with the less experienced respondents 

showing dispute over only 1 risk, whereas the more experienced respondents show 

dispute over all 3 risks. A more experienced professional would have a better 

understanding of planning and scheduling activities and would know the magnitude of 

such risks on the project‟s goals. Also, such professional would be more exposed to 

organizational and planning issues and been made aware of their effect on the project.  

Concerning the “Project Specific” risk factors (R13, R14, and R15), the less experienced 

professionals show agreement over all 3 risks whereas the more experienced respondents 

show dispute over 2 of them. This observation proves as well that the perception of such 

risks changes with the amount of experience a professional has. 

As for the last two categories, “External” risk factors (R16, R17, and R18) and 

“Resource” risk factors (R19, R20, and R21), both age groups showed similar views, 

proving that the perception of risks falling within these two categories does not change 

with the amount of experience a construction expert has.  
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Table 9: Results of Mann-Whitney U Test based on Years of Experience 

Risk 

ID 
Risk Description 

0-10 Years Above 10 Years 

p-value Result p-value Result 

R1 Change or Ambiguity in Scope of Work 0.01 Disputed 0.566 Agreed 

R2 

Missing items or insufficient design at Tender 
Stage/Intense competition/tender methodology 
(lowest bid) 

0.042 Disputed 0.003 Disputed 

R3 

High complexity of Project (Many 
uncertainties/Different stakeholders/High 
expectation of owner) 

0.267 Agreed 0.001 Disputed 

R4 Ambiguous, Incomplete and One-Sided Contract 0 Disputed 0.016 Disputed 

R5 Unforeseeable Ground Conditions 0.558 Agreed 0.202 Agreed 

R6 
Lack of experience of contracting parties / Poor 
Quality of Work 

0.309 Agreed 0.967 Agreed 

R7 Accidents and Safety Issues on Site 0.8 Agreed 0.065 Agreed 

R8 
Unsatisfactory Performance and Frequent 
Change of Subcontractors 

0.184 Agreed 0.911 Agreed 

R9 
Delayed Site Investigation, Handing Over and 
Mobilization  

0.053 Agreed 0.077 Agreed 

R10 
Poor Planning, Estimating, and Scheduling of 
Critical Activities 

0.115 Agreed 0.014 Disputed 

R11 Delays in Solving Contractual Disputes 0.121 Agreed 0.033 Disputed 

R12 
Incompetence of Project 
Management/Organizational Issues 

0.015 Disputed 0.004 Disputed 

R13 
Inflexibility of Project Consultant (Delays in 
Testing and Revising Alternative Design, etc..) 

0.347 Agreed 0.056 Agreed 

R14 Poor/Rushed Design/Poor Constructability 0.159 Agreed 0.024 Disputed 

R15 
Project Financial Problems and Delayed 
Payments 

0.242 Agreed 0.006 Disputed 

R16 
Risk: Political, Governmental, and Regulatory 
Issues  

0.034 Disputed 0.873 Agreed 

R17 
Resource Price Fluctuation, Inflation, and 
Changes in Interest Rate 

0 Disputed 0.025 Disputed 

R18 Unfavorable Social and Weather Conditions 0.058 Agreed 0.443 Agreed 

R19 Poor Quality of Material and Equipment 0.513 Agreed 0.356 Agreed 

R20 Changes in Material Quality and Specification 0.011 Disputed 0.006 Disputed 

R21 
Delays in Resource Availability / Low 
Productivity of Labor 

0.849 Agreed 0.215 Agreed 

Total    7 10 
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4.4 ANALYSIS OF RISK BASED ON PROJECT COMPLEXITY 

 

A third objective in this research is analyzing the difference in risk perception of experts 

based on the complexity of the projects they are involved in. Respondents were also 

asked to input the type of projects they have experience in within their response, as 

shown in Figure 2 of Chapter 3. In order to maintain a significant sample size, the 

categories in this specific part are grouped into two categories: “less complex” and “more 

complex” projects, as shown in Table 10. The more complex projects differ from less 

complex ones because of the more intricate construction activities and traits involved 

aside the higher number of stakeholders. Baccarini (1996) argues that project complexity 

is determined by many interrelated factors such as environment, organization, 

technology, information, decision making and systems. However, in this study, project 

complexity is only being determined based on project type. Taking all the above factors 

into consideration would be clearly out of the scope of this study. Mann-Whitney U Test 

was also applied for each category after also dividing each category into Owner and 

Contractor groups. The results are compared in order to analyze the effect of project 

complexity on the stakeholders‟ perception of risk.  

As shown in Table 11, experts with experience in less complex projects tend to disagree 

over the ownership of 10 out of 21 risks, whereas experts within the other category 

disagree over 5 risks only. Experts having experience in more complex projects are more 

exposed to complex construction activities and have a better understanding of project 

risks. Having this clear understanding allows experts to go beyond their own subjective 

view of risk and have a more universal and objective perception of risk.  
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More specifically, both groups share similar views for “Site and Construction”, 

“External” and “Resource” risk factors, proving that perception of risks falling within 

these 3 categories is not affected by the project complexity. However, this is not the case 

for the rest of the categories, where the number of disputed risks would decrease for the 

experts with experience in more complex projects. 

Table 10: Grouping of Type of Projects 

Type of Project Percentage Category 

Residential 31.87%   

Commercial and Institutional  23.81% 
Less 

Complex 

Highway Construction 9.52%   

Industrial  19.05% More 

Complex Heavy Construction 15.75% 
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Table 11: Results of Mann-Whitney U Test based on Project Complexity 

Risk 

ID 
Risk Description 

Less Complex 

Projects 

More Complex 

Projects 

p-value  Result p-value  Result 

R1 Change or Ambiguity in Scope of Work 0.079 Agreed 0.339 Agreed 

R2 

Missing items or insufficient design at Tender 
Stage/Intense competition/tender 
methodology (lowest bid) 

0.001 Disputed 0.107 Agreed 

R3 

High complexity of Project (Many 
uncertainties/Different stakeholders/High 
expectation of owner) 

0.009 Disputed 0.058 Agreed 

R4 
Ambiguous, Incomplete and One-Sided 
Contract 

0.002 Disputed 0.008 Disputed 

R5 Unforeseeable Ground Conditions 0.007 Disputed 0.3 Agreed 

R6 
Lack of experience of contracting parties / Poor 
Quality of Work 

0.829 Agreed 0.455 Agreed 

R7 Accidents and Safety Issues on Site 0.486 Agreed 0.118 Agreed 

R8 
Unsatisfactory Performance and Frequent 
Change of Subcontractors 

0.844 Agreed 0.377 Agreed 

R9 
Delayed Site Investigation, Handing Over and 
Mobilization  

0.001 Disputed 0.977 Agreed 

R10 
Poor Planning, Estimating, and Scheduling of 
Critical Activities 

0.035 Disputed 0.011 Disputed 

R11 Delays in Solving Contractual Disputes 0.089 Agreed 0.409 Agreed 

R12 
Incompetence of Project 
Management/Organizational Issues 

0.001 Disputed 0.054 Agreed 

R13 
Inflexibility of Project Consultant (Delays in 
Testing and Revising Alternative Design, etc..) 

0.148 Agreed 0.262 Agreed 

R14 Poor/Rushed Design/Poor Constructibility 0.041 Disputed 0.124 Agreed 

R15 
Project Financial Problems and Delayed 
Payments 

0.245 Agreed 0.02 Disputed 

R16 
Risk: Political, Governmental, and Regulatory 
Issues  

0.817 Agreed 0.106 Agreed 

R17 
Resource Price Fluctuation, Inflation, and 
Changes in Interest Rate 

0.016 Disputed 0.002 Disputed 

R18 Unfavorable Social and Weather Conditions 0.715 Agreed 0.464 Agreed 

R19 Poor Quality of Material and Equipment 0.412 Agreed 0.289 Agreed 

R20 Changes in Material Quality and Specification 0.015 Disputed 0.014 Disputed 

R21 
Delays in Resource Availability / Low 
Productivity of Labor 

0.957 Agreed 0.294 Agreed 

Total    10 5 

 



58 
 

4.5 RISK MITIGATION 

 

In order to complete the research objectives, a study on the risk mitigation of the 

considered risks is also taken into account. As part of the questionnaire, respondents were 

required to choose the most appropriate mitigation strategy for each of the 21 risks 

proposed in the survey. They were also allowed to choose more than one option. For this 

specific part, both study groups were considered as one in order to have a universal 

consensus on the solution being proposed for all experts in the industry.  Responses were 

collected and the mitigation strategy with the highest number of responses for each risk is 

considered, as shown in Table 12.  

As presented in this table, “Right Selection of Project Team” was the most repeated 

mitigation strategy, assigned to 5 risks (R3, R6, R10, R12 and R13). This result comes in 

concordance with a study by Chan et al. (2012) ranking different risk mitigation 

strategies from most significant and impactful to least. “Right Selection of Project Team” 

ranked first in this study. The second most recurrent strategy is “Prompt evaluation and 

agreement on any variations as they are introduced”, assigned for 3 risks (R5, R9 and 

R16). Both these mitigation strategies are not risk specific and clearly can be applied to 

many risks. Eventually, a capable and well organized project team who is able to discuss 

and agree on any change in the project‟s activities or objectives minimizes the effect of 

many risks in construction.  

Also, in order to provide a full analysis of project mitigation, each phase of the 

construction project is taken into account on its own. Project Management Institute 

(2008) identifies 5 stages for every construction project, as described in Figure 17.  
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Figure 17: Phases of a Construction Project 
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The 21 risk factors studied in this research are all grouped and categorized based on their 

occurrence in the project. Table 12 lists the risk factors under each phase along with their 

corresponding risk mitigation strategy. Phases 1 and 5 do not include any risk factor due 

to the type of work and activities involved in these phases.  

During the planning and design phase of any project, a right selection of the project team 

is clearly a necessity for any activity. Also, a clear contract including a well defined 

scope of work and developed project schemes helps avoid many future disputes occurring 

due to risks within this category. Also, employing a third party to review the project 

design can also help reduce or eliminate flaws in the design.  

Second, during the project execution phase, a right selection of the project team is also 

required to handle site activities. A proposed solution also is a prompt evaluation on any 

change or sudden event that might occur. Experts also proposed adhering to international 

standards for Occupational Health and Safety related risks to avoid any incident that 

might occur on site. Also, they suggested that working with a familiar subcontractor with 

thorough background checks helps reduce the risks related to subcontractors. Issues 

related to materials and equipment are countered by obtaining material and equipment 

that are found in local areas, making the process of changing or repairing less time and 

money consuming.  

Third, during the project monitoring and control phase, experts proposed having a right 

selection of project team that is able to analyze, agree and act based on any change or 

sudden event that might occur. Also, experts prefer inserting price fluctuation clause in 

the contract, in case of any change in material price. This clause will avoid any dispute 
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caused by any external change on material price. Also, any delays in solving contractual 

disputes can be avoided by the establishment of an adjudication committee that helps 

resolve disputes in a project. The application of relational contracting, based on a 

relationship of trust between parties, will help solve any issues related to external weather 

changes. Also, experts also suggested that adopting the project specifications according 

to international standards will reduce any change in material quality or specifications, 

therefore eliminating any dispute that might occur due to such changes.  

All of these mitigation strategies are listed in accordance with the risk factors found in 

any construction project. They are also grouped based on the project phase. This analysis 

and interpretation will allow experts to properly choose the mitigation strategy that is 

most applicable and impactful at any given stage of a project, and relative to any risk as 

well.  

Table 12: Risk Mitigation Strategies 

Risk Factor Risk Mitigation 

Phase 2: Project Planning 

Change or Ambiguity in Scope of Work 
Clearly defined scope of works in client‟s 

project brief 

Missing items or insufficient design at Tender 

Stage/Intense competition/tender methodology 

(lowest bid) 

Tender interviews and tender briefings to 

ensure tenderers gain a clear understanding 

of scope of works involved and necessary 

obligations to be taken in the project 

High complexity of Project (Many 

uncertainties/Different stakeholders/High 

expectation of owner) 

Right selection of project team 

Ambiguous, Incomplete and One-Sided 

Contract 

Development of standard contract clauses in 

connection with project's schemes or 

methodology 

Poor Planning, Estimating, and Scheduling of 

Critical Activities 
Right selection of project team 
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Poor/Rushed Design/Poor Constructability 

Employing a third party to review the 

project design in compliance with 

prevailing building regulations and 

buildability at tender stage 

Phase 3: Project Execution  

Unforeseeable Ground Conditions 
Prompt evaluation and agreement on any 

variations as they are introduced 

Lack of experience of contracting parties / Poor 

Quality of Work 
Right selection of project team 

Accidents and Safety Issues on Site 

Adhere to the international occupational 

health and safety (OH and S) management 

system specification 

Unsatisfactory Performance and Frequent 

Change of Subcontractors 

Work with familiar subcontractor, supplier 

or client with thorough background checks 

Delayed Site Investigation, Handing Over and 

Mobilization  

Prompt evaluation and agreement on any 

variations as they are introduced 

Project Financial Problems and Delayed 

Payments 

Insert provision in the contract to allow 

contractor to suspend work in the event of 

non-payment 

Poor Quality of Material and Equipment 
Counter propose materials and equipment 

that are obtainable in local areas 

Delays in Resource Availability / Low 

Productivity of Labor 

Counter propose materials and equipment 

that are obtainable in local areas 

Phase 4: Project Monitoring and Control 

Political, Governmental, and Regulatory Issues  
Prompt evaluation and agreement on any 

variations as they are introduced 

Resource Price Fluctuation, Inflation, and 

Changes in Interest Rate 

Application of price fluctuation clause in 

the contract 

Unfavorable Social and Weather Conditions 
Implementation of relational contracting 

within the project team 

Delays in Solving Contractual Disputes 

Establishment of adjudication committee 

and meetings to resolve potential disputed 

issues 

Incompetence of Project 

Management/Organizational Issues 
Right selection of project team 

Inflexibility of Project Consultant (Delays in 

Testing and Revising Alternative Design, etc..) 
Right selection of project team 

Changes in Material Quality and Specification 
Adapt and adopt: the standards in 

accordance to the specifications 
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CHAPTER 5                                          

CONCLUSION AND RECOMMENDATIONS 
 

5.1 RESEARCH SUMMARY 

 

Risk is an issue faced in every decision making process in all fields and industries. The 

construction industry is renowned to have higher innate risks as a result of its complexity 

and type of activities involved. Due to the construction industry‟s tough working 

conditions, risk is usually perceived at an advanced stage of the project where its 

consequences are more impactful and serious. This late perception results in disputes 

between project stakeholders over the ownership of such risks. This gave researchers 

impetus to address the various aspects of risk management.. Studies in this area can be 

mainly divided into two categories: Risk Assessment and Risk Mitigation. Researchers 

who have addressed risk assessment have resorted to modeling or empirical approaches, 

in order to identify and rank all the relevant risks in construction. On the other hand, 

researchers who have tackled the risk mitigation part of risk management have mainly 

focused on empirical studies, relying on questionnaires in order to identify the various 

risk mitigation strategies applicable on site and associate them to specific risks factors. 

Furthermore, some researchers have gone beyond these two categories and have 

addressed other topics in risk management, using either modeling or empirical 

approaches. Some studies include the assessment of risk maturity level of companies, 

while others have focused on the risk ownership and responsibilities of project 

stakeholders. However, despite all the efforts made in the literature, there are some 

limitations to the studies on risk management. All studies have targeted experts‟ opinions 
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without taking into account their different perspectives about risk responsibility and 

ownership. Hence, this research aims at addressing this gap through identifying and 

analyzing disputed risks among construction stakeholders and their different perceptions 

of risk ownership.  

The first step of this research consisted of a thorough literature review compiling all risk 

factors involved in construction. A total of 252 risk factors were identified and grouped 

into 21 risk groups. These risk factors were also grouped into the following 5 categories: 

“Contractual and Tender Risks”, “Site and Construction Risks”, “Planning and 

Organizational Risks”, “Project Specific Risks”, “External Risks”, and “Resource Risks”. 

In addition, 40 risk mitigation strategies were extracted from the literature. A 

questionnaire was designed based on these risk factors and mitigation strategies and was 

sent out to experts in the field. The results of this study were solely based on the 

responses of this survey.  
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5.2 RESULTS AND CONTRIBUTION 

 

The respondents of the questionnaire were divided into two study groups: Owner and 

Contractor. A two-way statistical analysis approach was conducted including Mann-

Whitney U Test and descriptive statistics. The results of this research show that both 

Owner and Contractor groups disagree over the ownership of 12 out of 21 risks. A further 

analysis of the descriptive statistics of the results was shown to a panel of experts where 

their input was incorporated in the interpretation of the results. More specifically, both 

groups are in dispute over all contractual and tender risks. In other words, the Contractor 

group assigns responsibility of all these risks to the Owner group because they believe 

that any change or ambiguity in the contract documents are issued by the Owner. 

However, the Owner group claims that contractors typically review and agree on all the 

contract terms prior to any project and therefore assigns a shared responsibility for these 

risks. They also show disagreement over the planning and organizational risks. For these 

specific risks, the Owner claims that the Contractor is responsible for all site related 

activities, including their planning and scheduling and therefore these risks are the 

Contractor‟s responsibility. However, in many situations, a specific project management 

consultant would be employed to intervene in the planning of project activities. 

Therefore, the Contractor assigns a shared responsibility for these particular risks. Also, 

both groups show disagreement over all project specific risks, related to project design 

and finances. Even though both groups assign responsibility of these risks to the Owner, 

the response distribution vary where the Owner group with a large percentage assigns a 

shared responsibility for these risks. Looking into the results of the agreed risks shows 

that both groups assign responsibility of almost all site and resource risks to the 
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contractor, responsible of all site related activities. However, all external risks are shown 

as shared between both groups, because they are beyond the control of both entities.  

A further analysis was done on the difference in risk perception based on the amount of 

experience an expert has. Respondents were divided into two categories: “0-10 Years” 

and “Above 10 Years”.  Each category was divided into Owner and Contractor groups 

and an analysis was done to assess the disputed risks using Mann-Whitney U Test. The 

more experienced professionals show dispute over 10 risks, compared to 7 for the less 

experienced individuals. The level and amount of disputes increase with the amount of 

experience an expert has.  Another analysis was made in order to study the difference in 

risk perception based on the complexity of the projects experts have experience in. 

Responses were divided into two groups: Individuals with experience in less complex 

projects and others in more complex projects. Results show that experts with experience 

in less complex projects tend to disagree over the ownership of 10 out of 21 risks, 

whereas experts within the other category disagree over 5 risks only. This observation 

proves that the more the exposure to complex situations and activities, the less the dispute 

over the ownership of project risks.  

In order to complete the research‟s objectives, a study on the risk mitigation of the 

studied risks was taken into consideration. Experts were taken as one group in order to 

have a universal consensus on the proposed solution among all experts, regardless of their 

background. A list of mitigation strategies was derived from the literature, each one 

associated to a specific risk. The two most repeated mitigation strategies were “Right 

Selection of Project Team” and “Prompt evaluation and agreement on any variations as 

they are introduced”. Furthermore, the considered risks were divided based on their 
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occurrence in the 5 stages of any construction project, along with their corresponding 

mitigation strategy. During the planning and design phase, a right selection of project 

team and well defined scope of work and project schemes included in the contract help 

reduce risks associated to that particular phase. Also, employing a third party to review 

the project design would help reduce its flaws. Furthermore, during the project execution 

phase, an effective project team with prompt evaluation on any changes would help avoid 

many construction related problems. Also, adhering to Occupational Health and Safety 

requirements and working with a familiar subcontractor with thorough background check 

is also required. Issues related to material can be countered by using material and 

equipment that are found in local areas. In addition, during the project monitoring phase, 

experts suggested having a right project team that is able to agree and respond to any 

change or issues once they are introduced. Inserting a price fluctuation clause in the 

contract would help reduce any issues related to changes in material price. Also, the 

establishment of an adjudication committee would help resolve all disputes between 

parties in a project. Experts also suggested adopting the project specification in 

accordance to international standards in order to reduce disputes over changes in material 

quality and specifications. Also, applying relational contracting would help reduce any 

issues caused by external threats. In the end, experts would have a clear view on the 

proper ways to reduce or eliminate the impact of a risk based on the project‟s timeline.  

Ultimately, this study sheds light on the most disputed risks in the construction field. 

Practitioners now have a clear idea of the most common reasons behind their disputes and 

can focus on resolving them at an early stage of the project, during their contractual 

negotiations. This study doesn‟t only state the problem, but also presents the solution to 
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it. Every risk is associated and countered by a mitigation strategy at each phase of the 

project. Construction stakeholders will now be able to anticipate the occurrence of such 

risks and avoid them or limit their impact as much as they can through drafting the proper 

contract terms and conditions.  
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5.3 FUTURE WORK AND RECOMMENDATIONS 

 

This research was aimed at identifying and analyzing the disputed risks among 

construction stakeholders, along with their proper mitigation strategies. Future research 

includes, but is not limited to the following: 

1. Detailing the reasons behind every disputed risk by designing a specific 

questionnaire for that particular purpose.  

2. Analyzing the difference in risk allocation based on the area of operation of the 

experts.  

3. Expanding the identification of disputed risks among the distinct groups of 

construction stakeholders including Contractor, Owner, Architect/Engineer, 

Subcontractor, and Consultant.  

4. Analyzing the difference in the perception of risk mitigation strategies for the 

different stakeholders.  

5. Studying the impact of the contract type on the nature and the amount of disputed 

risks between stakeholders.  
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APPENDIX A 
 

The following constitute the survey questions that were sent to the respondents. They 

include questions on both professional information and risk factors along with mitigation 

strategies.  

Introduction: 
This survey is part of a research program, directed by Dr. Rita Awwad, at the Lebanese 

American University. It aims at identifying the most disputed risks in construction among 

stakeholders and evaluating the most common risk mitigation strategy for each type of 

Risk. By the end of this study, experts in the field will have a clear idea about the usually 

disputed risks in construction along with their proper solutions. It will take approximately 

10 minutes to complete this survey. Your participation is completely voluntary and 

highly appreciated and is of great importance to our research.  

In the next sections, you will find the most common risk factors in construction; you will 

have to assign responsibility for every presented risk (Owner-

Consultant/Contractor/Shared) and the proper risk mitigation strategy for every risk. 

Please note that the consultant is considered as the owner's representative and they both 

are considered as one group study. Also, the information gathered in this survey is highly 

confidential. The data collected will be grouped and analyzed as a whole, and not 

individually. 

Please note that once this research is finalized, the results will be disseminated to you 

upon your request. We thank you a lot for your contribution and effort in this research. 

Please proceed to the next step to start the survey.  

 

 

Survey Questions: 
 

Field of Experience 

1. Owner/Development Firm 

2. Consultancy Firm 

3. Design Firm 

4. Contracting Company 

5. Subcontracting Company 

6. Real Estate Agency 

7. Other, please specify __________ 
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Years of Experience in the Field 

1. 0-5 Years 

2. 5-10 Years 

3. 10-15 Years 

4. 15-20 Years 

5. Above 20 Years 

 

Experience Based in: 

1. Middle East 

2. Africa  

3. Europe 

4. North/South America 

5. Asia/Australia 

 

Type of Project Experience 

1. Residential 

2. Industrial  

3. Commercial and Institutional  

4. Highway Construction 

5. Heavy Construction 

 

 

 

Contractual and Tender Risks 
 

Risk: Change or Ambiguity in Scope of Work 

 

Please select who is responsible for this Risk 

1. Owner / Consultant 

2. Contractor 

3. Shared 

 

Please select the Proper Risk Mitigation Strategy 

1. Clearly defined scope of work in client's project brief 

2. Prompt evaluation and agreement on any variations as they are introduced&nbsp; 

3. Exercise good documentation to prove abortive work and compensable delay and 

variation claim (Abortive work is work that has been started and is no longer needed 

and will not form a part of the final development) 

4. Other __________ 
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Risk: Missing items or insufficient design at Tender Stage/Intense 

competition/tender methodology (lowest bid) 

 

 Please select who is responsible for this risk 

1. Owner / Consultant 

2. Contractor 

3. Shared 

 

Please select the Proper Risk Mitigation Strategy 

1. Sufficient time given to interested contractors to submit their bids for 

consideration 

2. Open-book accounting regime provided by main contractors in support of their 

tender pricing (Contractor has to openly show all of&nbsp;his tendering estimation 

and calculations to the consultant or owner in order for both parties to agree 

and&nbsp;discuss any mismatch&nbsp;in the files) 

3. Tender interview and tender briefings to ensure tenderers gain a clear 

understanding of scope of works involved and necessary obligations to be taken in 

the project&nbsp; 

4. Other __________ 

 

Risk: High complexity of Project (Many uncertainties/Different stakeholders/High 

expectation of owner) 

 

 Please select who is responsible for this risk 

1. Owner / Consultant 

2. Contractor 

3. Shared 

 

Please select the Proper Risk Mitigation Strategy 

1. Right Selection of Project Team 

2. Mutual Trust between the parties to the contract 

3. Clearly defined scope of work in client's project brief 

4. Implementation of relational contracting within project team (a relational contract 

is a contract whose effect is based upon a relationship between the parties to which it 

pertains) 

5. Other __________ 

 

Risk: Ambiguous, Incomplete and One-Sided Contract 

 

 Please Select who is responsible for this risk 

1. Owner / Consultant 

2. Contractor 

3. Shared 
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Please Select the Proper Risk Mitigation Strategy 

1. Development of standard contract clauses in connection with project's schemes or 

methodology 

2. Sufficient time given to interest contractors to submit their bids for consideration 

3. Clearly Defined scope of work in client's project brief 

4. Clearly stated circumstances in which agreed GMP or target cost can be adjusted 

in contracts 

5. Other __________ 

 

Site and Construction Risks 
 

Risk: Unforeseeable Ground Conditions 

 

 Please select who is responsible for this risk  

1. Owner / Consultant 

2. Contractor 

3. Shared 

 

Please select the Proper Risk Mitigation Strategy 

1. Construction parties to be mentally equipped for new surprising events or changes 

of working method&nbsp; 

2. Engage experienced manager and experienced supervisor in all project activities 

3. Prompt evaluation and agreement on any variations as they are introduced 

4. Other __________ 

 

Risk: Lack of experience of contracting parties / Poor Quality of Work 

 

 Please Select who is Responsible for this Risk 

1. Owner / Consultant 

2. Contractor 

3. Shared 

 

Please Select the Proper Mitigation Strategy 

1. Contractor to select projects within own construction expertise 

2. Engage experienced manager and experienced supervisor in all project activities 

3. Construction parties to be mentally equipped for new surprising events or changes 

of working method&nbsp; 

4. Reshuffle team and organization to enhance efficiency&nbsp; 

5. Right selection of project team 

6. Other __________ 
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Risk: Accidents and Safety Issues on Site 

 

 Please Select who is Responsible for this Risk 

1. Owner / Consultant 

2. Contractor 

3. Shared 

 

Please Select the Proper Risk Mitigation 

1. Provide insurance and safety or personal protective equipment 

2. Schedule for briefing (Occupational Safety and Health&nbsp;education and 

training) 

3. Adhere to the international occupational health and safety management system 

specification&nbsp; 

4. Obtain professional liability insurance program 

5. Other __________ 

 

 

Risk: Unsatisfactory Performance and Frequent Change of Subcontractors 

 

 Please Select who in Responsible for this Risk 

1. Owner / Consultant 

2. Contractor 

3. Shared 

 

Please Select the Proper Risk Mitigation 

1. Engage joint venture&nbsp;and long-term partnership with the subcontractor, 

supplier and client 

2. Work with familiar subcontractor, supplier and client with thorough background 

checks 

3. Engage local partner or manager 

4. Other  

 

Risk: Delayed Site Investigation, Handing Over and Mobilization  

 

 Please Select who is Responsible for this Risk 

1. Owner 

2. Contractor 

3. Shared 

 

Please Select the Proper Risk Mitigation 

1. Construction parties to be mentally equipped for new surprising events or changes 

of working method 

2. Reasonable sharing mechanisms of cost saving/overrun of budget between client 

and contractor 

3. Prompt evaluation and agreement on any variation once they are introduced 

4. Other __________ 
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Planning and Organizational Risks 
 

Risk: Poor Planning, Estimating, and Scheduling of Critical Activities 

 

 Please Select who is Responsible for this Risk 

1. Owner / Consultant 

2. Contractor 

3. Shared 

 

Please Select the Proper Mitigation Strategy 

1. Reshuffle team and organization to enhance efficiency 

2. Confirming a contract GMP value or target cost after design documents are 

substantially completed 

3. Sufficient time given to interested contractors to submit their bids for 

consideration 

4. Engage experienced manager and experienced supervisor in all project activities 

5. Other  

 

Risk: Delays in Solving Contractual Disputes 

 

 Please Select who is Responsible for this Risk 

1. Owner / Consultant 

2. Contractor 

3. Shared 

 

Please Select the Proper Risk Mitigation 

1. Establishment of Adjudication committee and meetings to resolve potential 

disputed issues 

2. Implementation of relational contracting within the project team&nbsp; 

3. Prompt evaluation and agreement on any variations as they are introduced&nbsp; 

4. Mutual trust between the parties to the contract 

5. Other __________ 

 

Risk: Incompetence of Project Management/Organizational Issues 

 

 Please Select who is Responsible for this Risk 

1. Owner / Consultant 

2. Contractor 

3. Shared 

Please Select the Proper Risk Mitigation 

1. Right Selection of Project Team 

2. Engage experienced manager and experienced supervisor in all project activities 

3. Construction parties to be mentally equipped for new surprising events or changes 

of working method 

4. Review and reach consensus for the authority distribution in the contract 

5. Other __________ 



80 
 

 

Project Specific Risks 
 

Risk: Inflexibility of Project Consultant (Delays in Testing and Revising Alternative 

Design, etc..) 

 

 Please Select who is Responsible for this Risk 

1. Owner / Consultant 

2. Contractor 

3. Shared 

 

Please Select the Proper Risk Mitigation 

1. Development &nbsp;of standard contract clauses in connection with project's 

schemes or methodology&nbsp; 

2. Review and reach consensus for the authority distribution in the contract 

3. Right selection of project team 

4. Early involvement of main contractor in the design development process 

5. Exercise good documentation to prove abortive work and compensable delays and 

variation claim 

6. Other  

 

Risk: Poor/Rushed Design/Poor Constructability 

 

 Please Select who is Responsible for this Risk 

1. Owner / Consultant 

2. Contractor 

3. Shared 

 

Please Select the Proper Risk Mitigation Strategy 

1. Employing a third party to review the design in compliance with prevailing 

building regulations and&nbsp;constructability at tender stage 

2. Early involvement of main contractor in the design development process 

3. Confirming a contract GMP value or target cost after design documents are 

substantially completed 

4. Clearly stated circumstances in which agreed GMP or target cost can be adjusted 

in contracts 

5. Other __________ 
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Risk: Project Financial Problems and Delayed Payments 
 

 Please Select who is Responsible for this Risk 

1. Owner / Consultant 

2. Contractor 

3. Shared 

 

Please Select the Proper Risk Mitigation&nbsp; 

1. Insert provisions in the contract to allow contractor to suspend work in the event 

of non-payment 

2. Proactive participation of the main contractor throughout the project's financial 

process 

3. Application of "Price Fluctuation Clause" in the contract (This clause deals with 

the effect of changes in material price by allowing the modification of contract 

price)&nbsp; 

4. Prompt evaluation and agreement on any variation as they are introduced 

5. Self-financing of contractor using internal reserve 

6. Other __________ 

 

 

External Risks 
 

Risk: Political, Governmental, and Regulatory Issues  

 

Please Select who is Responsible for this Risk 

1. Owner / Consultant 

2. Contractor 

3. Shared 

 

Please Select the Proper Risk Mitigation 

1. Prompt evaluation and agreement on any variation as they are introduced 

2. Reasonable sharing mechanism of cost saving/overrun of budget 

between&nbsp;client and contractor&nbsp; 

3. Establishment of adjudication committee and meetings to resolve potential 

disputed issues 

4. Engage local partner or local Manager 

 

 

Risk: Resource Price Fluctuation, Inflation, and Changes in Interest Rate 

 

Please Select who is Responsible for this Risk 

1. Owner / Consultant 

2. Contractor 

3. Shared 

 

 



82 
 

 

Please Select the Proper Risk Mitigation 

1. Application of "Price Fluctuation" clause in the contract 

2. Clearly stated circumstances in which agreed GMP or target cost can be adjusted 

in contract 

3. Prompt evaluation and agreement on any variations once they are introduced 

4. Contractor to obtain liquidity aid from other projects in hand 

5. Other __________ 

 

Risk: Unfavorable Social and Weather Conditions 

 

Please Select who is Responsible for this Risk 

1. Owner / Consultant 

2. Contractor 

3. Shared 

 

Please Select the Proper Risk Mitigation 

1. Construction parties to be mentally equipped for new surprising events or change 

of working method and management 

2. Implementation of relational contracting within the project team 

3. Reasonable sharing mechanism of cost saving/overrun of budget between client 

and contractor 

4. Engage experienced manager and experience supervisor in all project activities 

5. Other __________ 

 

Resource Risks 
 

Risk: Poor Quality of Material and Equipment 

 

 Please Select who is Responsible for this Risk 

1. Owner / Consultant 

2. Contractor 

3. Shared 

 

Please Select the Proper Risk Mitigation 

1. Counter propose material and equipment that are obtainable in local areas 

2. Prepare standbys for the equipment according to priority of age, frequency of 

usage and likelihood of failure 

3. Exercise "just-in-time" inventory strategy (only when inventory is needed) 

4. Other __________ 
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Risk: Changes in Material Quality and Specification 

 

 Please Select who is Responsible for this Risk 

1. Owner / Consultant 

2. Contractor 

3. Shared 

 

Please Select the Proper Risk Mitigation 

1. Adapt and Adopt the standards in accordance to the specifications&nbsp; 

2. Counter propose material and equipment that are obtainable in local areas 

3. Deploy existing manpower and resources 

4. Other  

 

Risk: Delays in Resource Availability / Low Productivity of Labor 

 

 Please Select who is Responsible for this Risk 

1. Owner / Consultant 

2. Contractor 

3. Shared 

 

Please Select the Proper Risk Mitigation 

1. Prepare standbys for the equipment according to priority of age, frequency of 

usage and likelihood of failure 

2. Counter propose material and equipment that are obtainable in local areas 

3. Exercise "just-in-time" inventory strategy (only when inventory is needed) 

4. Deploy existing manpower and resources 

5. Other  
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APPENDIX B 
 

The following tables list the risk factors of the 5 sources that were used in this study.  

Table 13: Risk Factors by Chan et al. (2011) 

ID Risk  

1 Change in scope of work  

2 Insufficient design completion during tender stage 

3 Unforseeable design development at tender stage 

4 Errors and omissions in tender documents 

5 Exchange rate variation 

6 Unforseeable ground conditions 

7 Actual quantities of work required far exceeding estimate  

8 Lack of experience of Contracting parties 

9 Inflation beyond expectations  

10 Unrealistic maximum price or target cost agreed in contract 

11 
Disagreement over evaluating the revised contract price after submitting an 

alternative design by Main Contractor  

12 
Difficult for Main Contract to have back-to-back contract terms with nominated 

on domestic Subcontractors 

13 Global financial crisis 

14 Poor constructability of project design 

15 Delays in solving contractual disputes 

16 Loss incured by Main Contractor due to unclear scope of work 

17 Delay in work due to third party 

18 Inclement weather 

19 Inaccurate topographical data at tender stage  

20 Little involvment of Main Contractor in design development process 

21 Selection of Subcontractors with unsatisfactory performance  

22 Difficulty in obtaining statutory approval for alternative cost saving designs 

23 Impact of construction project on surrounding environment  

24 Poor quality of work 

25 
Technical complexity and design innovations requiring new construction methods 

and materials from main contractor 

26 Market risk due to the mismatch of prevailing demand of real estate 

27 Change in interest rate on main contractor's working capital 

28 Environmental hazards of constructed facilities towards the community 
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29 Delay in availability of labour, materials and equipment 

30 Delayed payment on contracts 

31 Change in relevant government regulations 

32 
Difficulty to agree on a sharing fraction of saving/overrun of budget at pre-

contract award stage 

33 Low productivity of labour and equipment 

34 Force majeure (acts of God) 

 

Table 14: Risk Factors by Shen et al. (2001) 

ID Risk  

1 Bankruptcy of project partner  

2 Difficult convertibility of RMB 

3 Loss due to fluctuation of inflation rate  

4 Loss due to fluctuation of interest rate  

5 Loss due to fluctuation of RMB exchange rate  

6 Low credibility of shareholders and lenders  

7 Breach of contracts by other participants  

8 Breach of contracts by project partner  

9 Lack of enforcement of legal judgment  

10 Loss due to insufficient law for joint ventures  

11 Uncertainty and unfairness of court justice  

12 Change of organization within local partner  

13 Improper project feasibility study  

14 Improper project planning and budgeting  

15 Improper selection of project location  

16  Improper selection of project type  

17 Inadequate choice of project partner  

18 Inadequate project organization structure  

19 Incompetence of project management team  

20 Incomplete contract terms with partner  

21 Increase in project management overheads 

22 Poor relation and disputes with partner  

23 Poor relation with government departments  

24 Problems associated with culture difference  

25 Project delay 

26 Competition from other similar projects  

27 Fall short of expected income from project use  

28 Increase of accessory facilities price  

29 Increase of labor costs  

30 Increase of materials price  

31 Increase of resettlement costs  



86 
 

32 Inadequate forecast about market demand  

33 Local protectionism  

34  Unfairness in tendering  

35 Cost increase due to changes of policies  

36 Loss incurred due to corruption and bribery  

37 Loss incurred due to political changes  

38 Loss due to bureaucracy for late approvals  

39 Accidents on site  

40 Design changes  

41 Equipment failure  

42 Errors in design drawings  

43 Hazards of environmental regulations  

44 Incompetence of transportation facilities  

45 Increase in site overheads  

46 Industrial disputes  

47 Local firm‟s incompetence and low credibility  

48 Materials shortage  

49 Obsoleteness of building equipment  

50 Poor quality of procured accessory facilities  

51 Poor quality of procured materials  

52 Problems due to partners‟ different practice  

53 Shortage in accessory facilities  

54 Shortage in skillful workers  

55 Shortage in supply of water, gas, and electricity 

56 Subcontractor‟s low credibility  

57 Unknown site physical conditions  

58 Unusual weather and force majeure 

 

Table 15: Risk Factors by Abd El-Karim et al. (2017) 

ID Risk 

1 Environmental Site Conditions (Earthquake, floor, pollution) 

2 Subsurface conditions (Geotechnical investigation, archeological survey) 

3 
Site Location ( Access conditions, on-site congestion, delay in permits and 

licenses) 

4 Labour ( Skills, availability, poductivity, accidents) 

5 Equipment ( Quality, breakdown, maintenance) 

6 Material ( delivery, availability, storage, theft and damage) 

7 Project Parties (owner type, management strategies) 

8 
Engineering and design ( team experience, project goal, complexity of design, ad-

hoc consultants) 

9 
Contractor (defective work, pre-qualified contractor, new technology, rework, 

reputation, nominated subcontractors 
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10 
Project management (management experience, owner quality assurance, Scope 

Defintion, quality control process) 

11 
Financial ( Type of Funds, Fluctuation in prices, invoices delay, change in currency 

rate, owner financial capacity) 

12 
Political ( bribery and corruption, wars and revolutions, changes in law and 

regulations) 

13 Schedule ( fast track schedule, project duration) 

 

Table 16: Risk Factors by Abdul-Rahman et al. (2012) 

ID Risk 

1 Delayed or non-receipt of payment  

2 Design changes  

3 Project delay  

4 Material or labour availability  

5 Rushed design  

6 Lack of project definition and information  

7 Poor project planning and budgeting  

8 Cash flows  

9 Rushed bidding  

10 Gaps between implementation and specifications  

11 Defective design  

12 Lack of dispute resolution  

13 Actual quantities differ from the contract quantities  

14 Subcontractor availability  

15 Extent of change  

16 Undocumented variation or change orders  

17 Credit policy  

18 Inadequate choice of project partner  

19 Improper project feasibility study  

20 Design risks arising from surveys and investigations  

21 Contract formation and performance  

22 Inadequate financial margins  

23 Feasibility of construction method  

24 Unbalanced sharing of risks  

25 Inadequate distribution of responsibilities and risks  

26 Measuring system  

27 Inadequate site investigation  

28 Credit rating  

29 Technical innovation and lack of technical competency  

30 Financial failures by parties involved  

31 Poor resource management  



88 
 

32 Detail, precision, and appropriateness of specifications  

33 Differences in working method and know-how between parties  

34 Operational revenues below expectation  

35 Change of organisation within local partner  

36 Market demand failure  

37 Poor communication between parties involved  

38 Equipment failure  

39 Different standards  

40 Suitability of materials  

41 Poor project organisation structure and management team  

42 Awarding the design to unqualified designers  

43 Unproven engineering techniques  

44 Human error  

45 Inadequate distribution of authority in partnership  

46 Accident  

47 Interest rate volatility  

48 Labour relations  

49 Maintenance needs  

50 Fitness for purpose  

51 Safety of operation  

52 Competition from other similar projects  

53  Loss of key staff  

54 Poor relation with government departments  

55 Improper selection of project location  

56 Improper selection of project type  

57 Difficulty to access the site  

 

Table 17: Risk Factors by Hariharan et al. (2012) 

ID Risk 

1 Size of the project (Many stake holders; longer duration; more uncertainties) 

2 Location uniqueness (Strong winds; severe climatic variations; hilly terrain) 

3 Regulatory approvals (chances of project encroaching costal zones, river zones) 

4 
Intense competition at tender stage (Many contractors chasing few projects; short 

duration is available for the contractor to do a SWOT analysis) 

5 Tender selection methodology (Lowest bid method of selection) 

6 Deviation of scope 

7 Original contract duration is rigid and has no scope to accommodate any changes 

8 No clear definition of completion of work 

9 Delay penalties (Contract clause being ambiguous/one-sided) 

10 Legal disputes and lawsuits (Claims not settled on time) 
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11 Flow of finance 

12 Insurance strategy (Compliance of insurance and regulatory guidelines) 

13 Exposure to accidents 

14 Information management 

15 Unanticipated impacts 

16 Inadequate definition of project scope in the beginning 

17 Delay in handing over the site to contractor 

18 Chances of facing financial crisis 

19 
Delay in revising and approving design document by owner, i.e., inefficient in 

decision making 

20 
Delay in payments by owner; not offering incentives for early completion of 

activities 

21 Sudden termination of work by owner 

22 Unreasonably high expectation of owner 

23 Lack of vision/inability in identifying critical activities 

24 Holding key decisions in abeyance 

25 Changes made by owner during construction 

26 Owner‟s lack of exposure to changing trends in industry 

27 Delay in mobilization 

28 Poor site management and supervision by contractor 

29 Improper construction methods/quality variations 

30 Delays in subcontractor‟s work 

31 Frequent change of subcontractors 

32 Poor qualification/experience of the contractor 

33 Ignorance of impact of contract clause 

34 Insufficient data collection and survey before design 

35 Inadequate experience of consultant with regard to type of project 

36 Delay in performing inspection and testing by consultant 

37 Inflexibility of consultant 

38 Complex/nonexecutable design 

39 Unclear and inadequate details in drawings 

40 Chances of consultant leaving the project midway 

41 Non use of advanced engineering design software 

42 Project manager's technical capability 

43 Use of appropriate planning tools and techniques by project manager 

44 Lack of induction and training of human resources 

45 Negative attitude of project manager 
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46 
Lack of coordinating ability and rapport of project manager with other contractors at 

site 

47 Reluctance in maintaining target schedule by top management 

48 Lack of leadership quality of project manager 

49 Lack of effective monitoring and feedback by project manager 

50 Chances of project manager leaving the project 

51 Tools and techniques 

52 Selection of material and equipments 

53 Delay in materials delivery 

54 Changes in material types and specifications during construction 

55 Unrealistic price variation in material 

56 Improper selection of equipment 

57 Equipment breakdowns 

58 Shortage of equipment 

59 Quality variations 

60 Shortage of labors 

61 Unqualified workforce 

62 Poor inventory management 

63 Unfavorable social environment 

64 Unfavorable economic/market fluctuations 

65 Unfavorable political environment 

66 Changing government policies 

67 Labor strikes 

68 Natural calamities 

69 Sudden unforeseen events 

70 Competition, cost inflation, interest rates, and exchange rates 

71 Lack of planning in prudential limits of credit exposure 

72 Frauds, manipulations, communications risk, and transaction risk 

73 Not able to achieve the reasonable profit targets 

74 Contingent liabilities and their planning 

75 Unable to predict the right time for the right financial 

76 Type of Project (Trnkey, construction only) 

77 Differing site conditions clause 

78 Delay damages clause 

79 Extension of time clause 

80 Forfeiture of security deposit clause 
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81 Termination of contract clause 

82 Responsibility of design clause 

83 Defect Liability period clause 

84 Dispute resolution clause 

85 Price escalation clause 

86 Use of barchart/CPM clause 

87 Ambiguities in defining certain clauses 

88 Lack of liquidity at any point of tie during execution of project 

89 A proper choice/methodology of raising capital  

90 Market price risk 

 




