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Abstract 

 

The construction industry has played a fundamental role in the development of 

countries. Previous research strongly supports the view that multiple factors influence 

construction projects’ cost and time. At the micro-level, construction delays and cost overruns 

lead to conflict, the requirement for arbitration, and even total abandonment of projects, while 

at the macro-level, these issues can lead to a negative rate of national economic growth and to 

social welfare loss.   

I contribute to this line of research and to further understanding of the determinants of 

delays and cost overruns in construction projects through empirically assessing the importance 

of the factors behind such problems. I also introduce and explore the effect of coordination 

issues and unethical practices on cost overruns and the timely completion of construction 

projects. In introducing unethical practices as a factor in the first two chapters of the 

dissertation, I explore whether the wording of an attribute measure affects how respondents 

answer the question in the final chapter of the dissertation. 

 I find and confirm that coordination issues between project parties have a major 

negative effect on construction delays and cost overruns, while unethical practices are found 

to be one of the least important contributors. I also find that the different wordings of the 

unethical practice questions, that I test in the final chapter, did not significantly affect the 

respondents’ answers. 

The results have significant implications for construction practitioners, organisations, 

policymakers, and researchers in the field of construction management in the drive to better 

understand construction delays and cost overrun factors. These require attention, wherein steps 

should be taken to control or minimise factors causing delays and cost overruns in the 

construction industry. My results can be generalised to the construction management and 

practice problems common to developing countries. A critical area for future study is by 

educating and informing stakeholders in the construction projects about the determinants of 

delays and cost overruns can indeed bring in solutions necessary for this work.
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Chapter 1 Introduction 

1.1 Background to the research 

Approximately $10 trillion is spent on construction-related goods and services each 

year globally (McKinsey Global Institute Report, 2017). On reviewing various literature related 

to construction projects, a commonly stated problem is the issue of cost overruns and delays in 

the completion of projects. The factors that cause these delays and cost overruns vary from one 

study to another, and this forms the focus of this thesis. According to Khlaifat et al. (2019), 

most project practitioners agree that cost overruns are a common factor in most projects, 

causing delays. Most of the time, cost overruns and delays are directly related since one affects 

the operation of the other to a considerable degree (Alshammari et., 2020). However, there are 

many examples of situations when delays happen without cost overruns (Le‐Hoai et al., 2009; 

Kaming et al., 1997; Koushki et al., 2005), so these two phenomena are overlapping but may 

also be exclusive.  

Completion of a construction project within a particular time frame and budget is 

considered to be one of the more significant influences on project success (Durdyev & 

Hosseini, 2019; Chan & Kumaraswamy, 1997). Cost overruns and time delays do not simply 

happen; there are underlying factors that cause these to exist. Several studies have addressed 

the issue of construction delay and cost overrun and identified the main causes by project type, 

region, country, and procurement method (Lessing et al., 2017; Arditi et al., 2017; Durdyev & 

Hosseini, 2019). Shah (2016) states that construction delays and cost overruns may result from 

human error, such as a lack of the proper attention to facts on the part of one or more of the 

team members. Several authors believe that some project delay or cost overrun factors can be 

understandable and acceptable, and that other project parties should accept the situation where 

they believe that cost overruns have occurred owing to inaccurate human estimations. A 

plethora of studies have demonstrated the tangible effect of regulations and laws on delay and 

cost overrun factors, with significant impacts from these which are obvious when comparing 

different countries (Sweis et al., 2008; Al-Khalil & AlGhafly, 1999; Odeh & Battaineh, 2002; 

Assaf & Al-Hejji, 2006; Samarghandi et al., 2016). To sum up, cost and time performance are 

present and critical issues in the global construction industry and market (Johnson & Babu, 

2020). 
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 Cost overruns may lead to time delays, but it is sometimes possible to have a time delay 

causing cost overrun: especially where a project involves extensive reliance on imports 

(Alshammari, 2018). Since projects are already capital intensive, delays in projects will always 

cause an increase in cost. However, the causes of time and cost overruns are not similar globally 

(Lizarralde et al., 2013). These factors have changed over time with the growth of the 

construction sector and with changes in structures over time. 

1.2 Statement of the problem 

Construction is an important sector that contributes significantly to the economic 

growth of a nation: according to Noman et al. (2018), the construction industry, aside from 

making considerable inputs into economic development and progress, also provides 

employment for up to 10% of the total labour force, including specialised professionals. 

However, this sector is commonly associated with major problems such as delays and cost 

overruns (Toor & Ogunlana, 2008). The fact that the industry is highly capital-intensive leads 

to contractors’ margins being particularly sensitive to increases in project costs. This has 

resulted in a large body of literature examining the causes behind delays and cost overruns. 

Several studies speculate that delays and cost overruns could be affected by internal 

organisational issues between project parties (Al-Kharashi & Skitmore, 2009). The most 

common causes of delays in the construction industry are considered to include designer-

related delays, consultant-related delays, and contractor-related delays (Toor & Ogunlana, 

2008). The Parliament Building in Scotland is a good example of issues that can occur with 

costs, as the project faced a more than 900% cost overrun (Love et al., 2011). Moreover, 

projects for both the Summer and the Winter Olympic Games have encountered various 

financial catastrophes, including project cost overruns (Flyvbjerg & Stewart, 2012).  Moreover, 

landmark millennium projects such as the Scottish Parliament and Wembley Stadium have led 

to litigation and claims between project parties (Agyekum-Mensah & Knight, 2017).  

According to Doloi, Sawhney, and Iyer (2012), construction project delays are often the result 

of contractor-related issues such as contractor inefficiency (experience, financial soundness) 

and lack of commitment. On the other hand, contractors and consultants may both be equally 

liable for delays, with ineffective coordination between these parties causing exposure to time 

and cost overruns (Faridi & El-Sayegh, 2006).  
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According to Akinsiku (2012) construction delays and cost overruns are present as 

pervasive phenomena in the construction industry worldwide, in both developed and 

developing countries, and have a negative impact on contractors, consultants, and clients in 

terms of growth in mistrust, litigation, cash-flow difficulties, arbitration, and adversarial 

relationships. The economic rationale for the majority of stakeholders is the aim of increasing 

their profits and revenues, working under cost estimates but over profit estimates through 

achieving the project on time and within budget. For several reasons, such as to avoid project 

abandonment and distrust, the demand from construction clients for delivering construction 

projects, and the tendency of projects to present delays and cost overruns have attracted the 

attention of many researchers throughout the world (Akinsiku et al., 2012). 

No consensus exists on the importance of specific factors and how far they affect delays 

and cost overruns. This encourages further, in-depth research about these underlying factors, 

which is what this dissertation is aiming to achieve.  

In almost all types of the construction industry, several researches over the last decade 

have revealed a range of difficulties that consistently resulted in project cost overruns and 

delays, particularly in the developing countries (Toor & Ogunlana, 2008; Kaming et al., 1997; 

Faridi and El-Sayegh, 2006; Mezher and Tawil, 1998). Jordan as a developing country is 

primarily a service economy that depends largely on tourism, services, debts, and foreign aid 

(Economic Overview, 2008). The real estate and construction sector accounts for an average 

of 12.2 percent of real GDP and has employed approximately 11% of the Jordanian workforce 

(World Bank, 2016). Hence, the applied contribution of my study is related to the investigation 

of the factors that will be evaluated in the Jordanian construction projects for the first time to 

explain delays and cost overruns which represent a good example of a developing country. 

While the country is associated with significant cost overruns in the construction industry (Al-

Hazim et al., 2017), few studies have addressed this problem. Assessing the role of 

coordination issues and unethical practices in such an economy adds further significance to my 

research and contribute to the literature studying developing economies. Chapters 4 and 5 will 

provide evidence on the major determinants of delays and cost overruns that may be useful for 

informing the decision-making of agents in Jordan and in similar other developing countries. 
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1.3 Research aims & objectives  

             The major aim of this research is to contribute to the line of research to further 

understanding of the determinants of delays and cost overruns in the construction industry. 

Within these determinants, this dissertation also aims to introduce and explore the effects of 

two new factors, namely coordination issues and unethical practices.  In introducing the 

unethical practices factor, one of the dissertation chapters will ask whether the wording of the 

attribute measure affects how respondents answer the question. The main objectives of the 

study are as follows: 

• To explore which factors, play the most significant role in explaining delays and 

cost overruns in the construction industry. 

• To explore the effect of coordination issues and unethical practices on delays and 

cost overruns in comparison with other determinants of delays and cost overruns in 

the construction industry. 

• To methodologically determine if there are differences in how participants respond 

to questions dealing with unethical practices in the construction industry when they 

are asked about their personal experience versus their general opinion. 

I aim to introduce coordination issues and unethical practices as attributes and explore 

the impact of these additional factors on the timely completion and cost overruns of 

construction projects. While the results of studies performed so far indicate that several causes 

of delay are experienced regardless of the behavioural and cultural factors at play in different 

geographical regions, none of these studies has explored the relationship between stakeholders’ 

culture, unethical behaviours, and delays in the construction projects (Arditi et al., 2017). These 

issues need to be investigated and the similarities and differences in coordination factors 

considered amongst different project stakeholders (Alaloul et al., 2016; Noman et al., 2018). 

1.4 Research questions  

The study will address the following research questions: 

• RQ1: Which factors are the most important in affecting delays and cost overruns in 

construction projects?  

• RQ2: How important are coordination and unethical practices compared to other 

factors in causing delays and cost overruns in the construction industry? 
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• RQ3: Are there significant differences in how participants respond to questions 

dealing with unethical practices in the construction industry when they are asked 

about their personal experience versus their general opinion? 

 

1.5 Methodology for research data 

Quantitative method assists researchers in gaining large numbers of observations within 

a short time period, and from this, I want to compare a large amount of data regarding various 

factors and determine whether statistically, one factor is more important than another. 

Therefore, a quantitative approach is considered appropriate rather than a qualitative approach 

for my research.  

The first two studies use a questionnaire survey similar to the ones used in previous 

literature. Table 1.1 below illustrates the common methods used in the literature to study the 

causes of delays and cost overruns in construction projects. I adopt a comprehensive list of 

delay and cost overrun factors from the previous literature that uses questionnaire surveys. In 

addition to that, I introduce, two new factors that measure coordination issues and unethical 

practices: the wording of these factors are also based on previous literature that have studied 

these factors in other domains. Unethical practices being a sensitive measure to elicit, in my 

last chapter, I use a survey experiment to determine whether the wording of the factor questions 

determines how respondents answer the questions. Thus, I use both questionnaire and 

experimental methods in my dissertation to answer my three research questions outlined above.  

 

Table 1-1 Methodology in previous literature 

Literature Sources  Methods 

Frimpong and Olywoye (2003) Questionnaire and literature review 

Koushki, Al‐Rashid and Kartam (2005) Person-interview survey 

Faridi and El‐Sayegh (2006) Questionnaire survey 

Toxvaerd (2006) Literature study  

Sambasivan and Soon (2007) Questionnaire survey 

Toor and Ogunlana (2008) Interviews and questionnaire surveys 

Olawale and Sun (2010) Survey and interview  

Doloi et al. (2011) Questionnaire survey and interviews 

Doloi, Sawhney and Iyer (2012) Questionnaire survey and interviews 

Arditi, Nayak and Damci (2017) Questionnaire survey 

Lessing, Thurnell and Durdyev (2017) Questionnaire survey  
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1.6 Scope of the research 

            This study is divided into seven main chapters. The first chapter is the introduction. 

This chapter introduces the study, the background, and the research problem related to the 

study. The chapter also discusses the research objectives and research questions, research data, 

and the significance of the research, along with the structure of the thesis.  

The next chapter is the literature review, which reviews the previous studies done in 

this research domain through the research background and review of similar research studies. 

The chapter also addresses research gaps and contributions in the domain and presents new 

possible solutions. 

Chapter 3 presents the methodology followed for this study. The chapter will discuss 

the study’s research philosophy, approach, and strategy in detail, the sample size and 

population used, and the sampling strategy for this study. The chapter also discusses the data 

collection techniques used. It will also discuss data analysis methods, reliability and validity, 

and ethical considerations. 

Chapter 4 studies the determinants of delays in the construction industry and considers 

the effects of coordination issues and unethical practices in comparison with other determinants 

of delays, forming the first detailed empirical chapter for this study. Chapter 5 will be the 

second empirical chapter, studying the determinants of cost overruns in the construction 

industry and considering the effects of coordination issues and unethical practices in 

comparison with other determinants of cost overruns. 

The third empirical chapter - chapter 6, motivated by the theories on social desirability 

bias, assesses the differences in how participants respond to questions dealing with unethical 

practices as determinants of delays in the construction industry when they are asked about their 

personal experience versus their general opinion.   

Chapter 7 draws relevant conclusions from the studies, presents a summary of the entire 

thesis, provides study recommendations, and limitations, and also outlines recommended 

future work. Finally, references and appendices are included. 
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1.7 Significance of the research 

My research will empirically assess the importance of the factors behind delays and 

cost overruns in the construction industry. I introduce two new theoretical factors that consist 

of several attributes and assess empirically their importance in conjunction with the factors 

previously studied in the literature. I also verify that the wording of one of the new factors is 

methodologically sound. In doing so, I present advice and recommendations to individual 

companies as well as policymakers. The significance of my research is firstly, I update the 

factors contributing to delays and cost overruns that managers of construction companies can 

control or influence. Thus, understanding these factors allows managers to make better 

decisions. Secondly, I recommend to policymakers that consider addressing those factors over 

which individual construction companies cannot exert control, such as changes in the price and 

availability of building resources. If left unaddressed, these factors can have a detrimental 

effect not only on the industry but on the economy as a whole. This study will therefore explore 

stakeholders’ perceptions of the main factors that cause delays and cost overruns in 

construction projects, to provide additional insights which will help stakeholders to better 

control construction project risks and expected returns, and allow them to manage their 

portfolios better. Thirdly, my research is academically significant, as I contribute to the 

literature with my assessment of the determinants of delays and cost overruns in the 

construction industry and introduce two new factors, one of which I methodologically verify.  

This study is focused on construction projects in a single developing economy, namely 

Jordan, which has been briefly covered in some previous studies (Al-Hazim et al., 2017). 

However, the research attempts to contribute to the field of study more broadly by extrapolating 

the results to other emerging markets with similar characteristics and features to Jordan in terms 

of their development. Finally, the research will make recommendations on the measures that 

could help control delays and cost overruns in the construction projects by providing evidence 

on the major determinants of these issues, which may be useful for informing the decision-

making agents in Jordan and in other similar developing countries. In this regard, the research 

will add to existing theories and knowledge regarding construction project delay in specific 

reference to developing countries.  
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Chapter 2 Review of the literature 

2.1 Introduction 

In this chapter, I review relevant theories, past, and extant literature on construction 

delays and cost overruns related to the construction industry.  The literature review also 

includes a discussion of the perceptions of a variety of stakeholders on the impact of delay and 

cost overrun factors and attributes in construction projects. Along with more extensively 

studied factors, coordination issues and unethical practices are also presented as factors and 

discussed in this section. 

2.2 Overview of the construction industry 

The construction industry is one of the major sectors to provide and stimulate factors 

that are important in the improvement of the economy and form one of the essential 

contributors to development processes in any nation (Kulkarni, 2007). Moreover, according to 

Durdyev et al. (2017), construction projects play a very substantial role in supplying the main 

infrastructure projects required to enhance the quality of life. The physical foundation on which 

efforts to improve living standards and development are based includes construction works 

such as roads, dams, houses, schools, hospitals, irrigation works, and factories, and these 

projects basically form the infrastructure project sector. Therefore, the sustainable development 

of construction projects is essential (Enshassi & Ayyash, 2014). Hence, the construction 

industry relates to other economic aspects in terms of employment and generation of output 

and also has a multiplier effect on the wider economy (Durdyev & Ismail, 2016). 

In addition to being a strategic sector contributing appreciably to the economic growth 

of nations (Toor & Ogunlana, 2008; Mahamid, 2013) construction is considered amongst the 

most dynamic sectors of the economy, as it contributes to strengthening other sectors by 

reducing the unemployment rate and providing the required infrastructure (Bajjou & Chafi, 

2020).  The construction industry generates demand for workers from the skilled and semi-

skilled labour force, considering that it is labour intensive. It is important to note that 

construction labour contributes 7.5% to the world's labour force and accounts for 16.4% of 

fatal global occupational accidents (Kulkarni, 2007). Faridi and El‐Sayegh (2006) emphasise 

that construction plays a significant role in the UAE’s development and contributes 14% to its 

GDP. On the other hand, during the first quarter of 2014, the construction industry was 

determined as the fifth-largest economic sector, with about an 8.3% share in total GDP, serving 

Dubai’s economy (Johnson & Babu, 2020).  
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In Cambodia, however, the construction industry has generated about one-fourth of 

employment since 2007 and contributes approximately 30.1% to the GDP of Cambodia 

(Durdyev, Omarov, & Ismail, 2016). To add to this, several authors have stated that the 

construction projects are dynamic and distinctive in nature, as it frequently deals with various 

work teams from multicultural and multilingual backgrounds (Chan & Chan 2004; Puspasari 

2005; Acharya et al. 2006; El-Sayegh 2008; Johnson & Babu, 2020), including uncertainties 

and temporary teams (Johnson & Babu, 2020). 

2.3 Delays and cost-overruns are “bad” 

Some objectives are common for any construction project. Cost and time are listed as 

the two key objectives of any such project (Assaf & Al-Hejji 2006; Toor and Ogunlana 2008). 

Failure to achieve a project on the agreed time and cost influences all the project stakeholders 

with negative impacts (Johnson & Babu, 2020). In other words, time is money, and also it is 

an integral part of any project plan, and this impacts each party in the construction project in 

terms of their contractual obligations. Time is an important consideration for each project 

stakeholder, including the project owner and contractor (Faridi & El‐Sayegh, 2006). Therefore, 

poor cost and time performances are a present and critical issue prevailing in the global 

construction industry and market (Johnson & Babu, 2020). 

Moreover, a successful construction project is based largely on the ability to achieve 

the project objectives defined and deliver the project on time and within the budget allocated 

(Doloi et al. 2012). Over the last few decades, time delays and cost overruns in the construction 

industry are among the most chronic and common phenomena (Koushki et al., 2005). Despite 

the significance of construction projects, the frequency of delayed construction projects, and 

increased costs associated with such delays have inspired numerous researchers to study the 

factors causing delay and cost overruns in construction (Amehl, 2010; Faridi & El‐Sayegh 

2006; Ren et al. 2008; Samarghandi et al., 2016). Undesirable delays in the construction 

industry precipitate exacerbated durations and impose superfluous costs (Samarghandi et al., 

2016). According to Senouci et al. (2016), projects’ cost overruns and delays often lead to 

major financial losses and hold back the development of the construction industry, which 

contributes to tangible negative impacts on the growth of national economies. At the micro-

level, construction delay and cost overrun will lead to conflict, arbitration, and even total 

project abandonment. Meanwhile, at the macro-level, it can lead to a negative rate of national 

economic growth and monetary loss (Enshassi et al., 2009). 
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While the contribution of the construction industry is still remarkable, globally, the 

performance of construction projects has always remained a matter of concern (Johnson & 

Babu, 2020). This concern indicates the challenge of delays and cost overruns. Thus, it is 

necessary to define and study the most significant reasons for delays and cost overruns in order 

to avoid or minimise their influence on the construction industry. Understanding these causes 

can influence the construction project in distinct phases, and it is essential to identify the 

mitigation measures which help to diminish the impact on project performance and success. 

Any negative impact on the construction industry is not confined to the construction projects 

but may affect the overall economy of a country.  

2.4 Linkages between delays and cost overruns 

It is important to note that there is a robust correlation between delays and cost overruns 

in construction projects. Therefore, some causes of project delay eventually cause cost overruns 

(Bin Seddeeq et al., 2019). Moreover, cost overruns constitute a serious problem for the 

construction industry, as do delays. From the reviewed studies, it is safe to conclude that the 

majority of the construction industry are associated with both delays and cost overruns (Toor 

& Ogunlana, 2008). This results in wasted resources, which are very costly for the whole 

economy. As the industry is highly capital-intensive, profit margins are very sensitive to 

increases in project costs. Toor and Ogunlana (2008) also suggest that construction project time 

delays not only result in cost overruns but also in poor quality and a greater likelihood of 

disputes.  Meanwhile, Assaf and Al-Hejji (2006) demonstrate that delays may impact 

contractors due to higher overheads, labour and material costs, while project delay means loss 

of the owner’s yield due to the inability to achieve production in time. However, a study by 

Kaming et al. (1997) reveals that cost overruns are more likely to occur than time delays and 

are more significant. The study involved a survey of 31 construction projects in Indonesia, and 

the authors found that the majority of the problems causing project delays were due to design 

changes, inaccurate estimates, poor labour productivity, shortages of necessary resources and 

inadequate planning. In contrast, project cost overruns were due to an increase in material 

prices and currency inflation. Moreover, Howick et al. (2009) emphasise that the construction 

industry can suffer massively from delays and cost overruns due mainly to two reasons: claims 

for compensation from one to another party during the construction project; and failure to gain 

learning for future projects. 
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In addition, a study conducted by Hariharan and Sawant (2012) found that delays and 

cost overruns are linked with each other, but their roots and causes are not the same. The study 

included 257 projects between 1991 and 2009 and used the ‘F test’ ANOVA method. The study 

concludes that the main causes for delay were the change in scope, less time given for tender 

submission and poor and delayed tender documents, while the main causes for cost overrun 

were the difference between actual and estimated materials quantities.  Hariharan and Sawant 

(2012) emphasise adoption of better managerial tools and new technologies to reduce issues of 

delay and cost overruns.  Also, they concluded that through modifying and reviewing current 

and traditional approaches of construction management to onsite problems may assist in 

reducing project delays and cost overruns.  In relation to the improvement and review, previous 

studies have pointed out various causes that usually result in cost overruns and delayed 

completion of the construction industry. Morris and Hugh (1980) conducted a survey that 

included more than 4000 construction projects, the survey reports showcased that rarely, were 

projects finished within the allocated budget and, or on time. Several studies have also observed 

that cost overruns and delays were commonplace in construction projects worldwide (Tah et 

al., 1993; Assaf et al. 1995; Rad 1979; Arditi et al., 1985; Khlaifat et al., 2019; Sohail, 2006).   

2.5 Studies reporting prevalence of delay and cost-overrun 

Previous research studies conducted in this field are widely divided into two flows: one 

flow relating to exploring the factors and attributes that cause project cost overruns and delays; 

and the second flow relating to analysis of those delays and cost overruns factors (Sambasivan 

& Soon 2007; Doloi, 2012; El-Razek et al., 2008; Iyer & Jha 2005). These studies highlight 

the difficulty in these issues across many countries. The study by Koushki et al. (2005) affirms 

several previous studies through comprehensive grouping of the main causes of construction 

delays and cost overruns, classifying the main causes of delays and cost overruns as labour-

related, materials-related, and equipment-related. These included: financial, materials, labour, 

and equipment-related factors. The first focus of this literature review is on the factors and 

attributes involved in delays and cost overruns, as relevant to my study. 

Furthermore, while numerous studies have explored the causes of delays and cost 

overruns in the construction industry, the results appear to be ambiguous. Several factors have 

been suggested to negatively impact the timely completion of projects, including a lack of 

experience, poor management, insufficient manpower, weather conditions, and frequent design 

changes (Faridi & El-Sayegh, 2006; Toxvaerd, 2006; Doloi et al., 2012; Koushki et al., 2005; 

Olawale & Sun, 2010). 



  12 

 
 

 Among these studies, Doloi et al. (2012) adopt the survey strategy with structured 

questionnaires. With more than seventy responses from clients, contractors and architects, 

Doloi et al. (2012) employed structural equation modeling (SEM) and found that a stakeholder 

factor, namely the influence of lack of commitment by clients, was the most significant reason 

for construction project delays in India. In contrast, Odeh and Battaineh (2002) found that 

financial difficulties faced by contractors, poor planning, and change orders from the client 

were the main causes of time overrun in the residential construction sector in Jordan. Another 

study of public building construction projects in Jordan by Al-Momani (2000) concluded that 

design and implementation changes, financial conditions and weather and site conditions were 

the critical factors that could cause delays and cost overruns in Jordan. The study surveyed 130 

projects constructed during the period between 1990 and 1997. 

In addition, according to Motaleb and Kishk (2010) and Faridi and El‐Sayegh (2006), 

about 50% of UAE construction projects experienced delays and cost overruns due to approval 

delays, poor initial planning and delays in client decision-making. In addition, Maceda (2016) 

finds that 70% of construction projects in Dubai are subject to time and cost overruns due to 

contractual differences, problems in monetary resources, licensing and approvals. In Saudi 

Arabia and Ghana, more than 70% of projects are delayed (Assaf & Al-Hejji 2006; Frimpong 

et al., 2003).  Similarly, 70% of UK public construction projects and 51.4% of Bosnia and 

Herzegovina’s projects are not completed on time (Žujo et al., 2010; Shah, 2016). Out of 3407 

projects in Nigeria, only 24 projects were delivered on time, whilst 1517 were delayed 

(Omoregie & Radford, 2006), and from these projects, the minimum percentage of cost 

overruns of projects was approximately 188%. In other related research, 64% of the 

infrastructure projects in the gas and oil industry have recorded cost overruns in different 

categories, the biggest of which exceeded the budgeted cost by $500 billion (Ernst & Young 

Report, 2014; Gbahabo et al., 2017). Flyvbjerg (2011) argues based on a recent survey that 

90% of major construction projects suffer from cost overruns in the UK, based on a sample of 

258 infrastructure projects representing different project types and geographical regions. Also, 

the author found that construction cost overrun was 80 percent in real terms, based on ex-post 

studies of the Channel Tunnel between France and the UK.  Senouci et al. (2016) state that new 

projects in the Qatari construction sector experience 72% delays and 54% cost overruns, while 

maintenance projects experience both 50% delays and 50% cost overruns. Al-Momani (1996) 

points out that actual estimated project cost rises by 30% by the time the project is ready to be 

delivered.  



  13 

 
 

Moreover, Callegari, Szklo and Schaeffer (2018) employed secondary data analysis to 

measure cost overruns in energy projects. Their results reveal that the most important factor in 

cost overruns was project size, such that the larger projects tend to be more sensitive to cost 

overruns. Faridi and El‐Sayegh (2006) employed structured questionnaires to survey 105 

respondents including owners, consultants and contractors working on construction projects. 

Then, they used a relative weight (importance) analysis of factors and found that internal 

organisational issues such as poor early planning, slow decision making, weak preparation and 

shortage of materials were the highest-ranking factors in project delays. In another study 

example in Saudi Arabia, conducted by Alhomidan (2015), a survey was performed with 

contractors, and the study concluded that the major causes responsible for construction delays 

in Saudi Arabia included delayed payments, internal administrative problems and delays in 

decision-making. Similarly, in their study aiming to identify the major factors causing delays 

in large projects in Saudi Arabia, Assaf and Al-Hejji (2006) concluded that the major causes 

responsible for delays were: delay in progress payment, change of orders by the owner, 

shortage of labour and difficulties in financing from the contractor, and ineffective planning 

and scheduling by the contractor. All parties agreed that change orders were the main cause of 

delay, based on the viewpoint of consultants, contractors and owners. The study also reported 

that about 70% of the projects faced delays and cost overruns. 

In addition, Koushki, Al‐Rashid, and Kartam (2005) used a structured questionnaire for 

primary data collection and the survey strategy, justifying this based on a lack of documented 

secondary data. They focused on construction projects in Kuwait, using frequency distribution 

analysis and applying chi-square tests. Similarly, also in Kuwait, Aibinu and Jagboro (2002) 

evaluated delays and cost overruns in the construction of private residential projects. They used 

a structured questionnaire survey to identify delays and cost overrun factors.  They found that 

financial constraints, change orders, and owners’ lack of experience in construction were the 

three main causes of these issues. Mahamid and Bruland (2011) conducted a field survey 

including 40 consultants in Palestine and found that about 24% of projects had underestimated 

costs 76% had cost overestimation. 

In contrast to Faridi and El‐Sayegh (2006), Koushki et al. (2005) found that client-

related factors played a significant part in both delays and cost overruns. They singled out 

clients’ changes in orders, internal financial constraints of the contractor, and the owner’s 

experience as the predominant factors in cost overruns and delays in the construction industry 

in Kuwait.  Vidalis and Najafi (2002) found that plan modifications, changed conditions and 
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lack of project coordination were the main factors causing delays and cost overruns in Florida 

Department of Transportation highway projects in the USA. Meanwhile, the most important 

causes of delays and cost overruns in construction projects in Hong Kong were identified as 

poor site management, change in orders, and unforeseen ground conditions (Chan & 

Kumaraswamy, 1997; Chan & Kumaraswamy, 2002). In Chile, González et al. (2014) studied 

two building projects as case studies to explore the causes of time performance and delays in 

the construction industry. They identified two indicators: first, to depict the impacts of delay 

on the critical and non-critical activities delay index, they applied a time performance indicator; 

and second, to characterise scheduling failures, they used the reason for noncompliance (RNC) 

indicator. The study concluded that the subcontractors’ RNC was the most important cause of 

delay when analysis was conducted at the critical global level. Meanwhile, planning issues 

were the most important delay factor for time performance at the critical activities level. 

Additionally, according to Samarghandi et al. (2016), the most important delay factors 

in Iranian construction projects were considered to stem from four main defect categories, as 

identified by developing a statistical model with categories to quantitatively define each delay 

factor's importance. The authors conducted several interviews with owners, consultants, 

contractors, regulatory bodies and industry experts to accurately ascertain specific delay 

factors. Under the owner category were inflation and an inefficient budgeting schedule. In the 

contractor defects category were inaccurate budgeting and resource planning. Meanwhile, in 

the consultant defects category were incorrect first drafts and mistakes in technical documents, 

while in the law, regulation and other general defects category were outdated standard 

mandatory items in cost lists and financial issues stemming from government budgeting. 

Moreover, according to the regression models, the study also demonstrates that a significant 

difference exists between the estimated completion time and the actual completion time and 

cost. Based on these models, the overall cost overrun is 15.4% and the average delay per year 

is 5.9 months. 

Based on the above, the existing literature is rich with research works which have 

identified numerous factors in delays and the cost overruns associated with them. Hence, 

studies may explore dissimilar delay and cost overrun factors over time. This is due to the 

constantly evolving nature of the causes of delays in the construction projects, in addition to 

the dynamics of the business environment in this sector (Samarghandi et al., 2016). 
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2.6 Factors contributing to delays 

Kaming et al. (1997) define construction delay as the extension of time beyond planned 

completion dates, while other authors define delay as the gap between the initial and final 

project time duration (Shanmugapriya & Subramanian, 2013; Choudhry, 2004; Chan, 2001). 

Gündüz, Nielsen and Özdemir (2013) found that insufficient contractor experience, poor 

project planning, ineffective site management, and change orders factors played a significant 

role in time delays in Turkey. They conducted a study that identified 83 delay factors in 9 main 

categories. In Vietnam, the most important causes of delay in the construction industry were 

identified as loose deadlines, lack of experience, financial capabilities, and design 

inefficiencies: the study, conducted by Le-Hoai, Dai Lee and Lee (2008), compared the causes 

of delay in numerous countries with factors in Vietnam. Toor and Ogunlana (2008) studied the 

causes of delay in Thailand. Accordingly, the most common important causes of delay in the 

construction industry were described as inefficient contractor management, poor design, 

resource and labour shortages, financial difficulties, change orders and poor project planning. 

In addition, Kaliba et al. (2009) conducted a survey to identify the causes of delays in 

road projects in Zambia. Financial difficulties delayed payments, change in drawings, staffing 

problems and materials procurement were found to be the most important delay factors, while 

inclement weather issues were also determined as a major project risk. Moreover, the study 

recommended the inclusion of appropriate and timed planning in such a way that the majority 

of works could be accomplished in seasons with inclement weather. Meanwhile, according to 

Haseeb et al. (2011), the most important delay factors in large construction projects in Pakistan 

were financial and payment problems, natural disasters, improper planning, insufficient 

experience, shortage of materials and equipment and poor site management. 

In a study aiming to determine the main factors causing construction delays in the 

construction industry in Ghana, Fugar and Agyakwah-Baah (2010) point out that the results of 

the study based on key project participants; contractors, clients and consultants, indicate that 

the participants mostly agree that financial factors rank highest among the major factors 

causing delay, while materials factors were second, followed by scheduling and controlling 

factors. Financial factors included honouring payment certificates, fluctuation in prices and 

difficulty in accessing credit. Tafazzoli and Shrestha (2017) studied the major causes of delays 

in US construction projects. They conducted a nationwide survey in the US after identifying 

30 potential causes of delay by means of a literature review. They used the relative importance 

index technique to determine the criticality of the factors that causes delay in the construction 
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industry. The study revealed that the most important causes of project delays in the USA were 

change orders, design errors, time-consuming decision-making by the owner, errors in contract 

documents and delays in approving design documents by the owner.  

In Portugal, Arantes et al. (2015) explored the causes of delay in the construction 

industry and their impact.  By means of a literature review, 47 potential causes of delay and six 

impacts were identified in this study. The relative importance index was adopted to categorise 

the importance of the different causes, and slow decision-making was found to be the foremost 

cause of schedule delays, followed by unrealistic timescales and poor contract specifications, 

changes to orders, the type of bidding and contract award process and financial constraints on 

the contractor. To find the relationship between the delay’s causes and its impacts, the study 

used Pearson correlation coefficients, and the results show that poor consultant performance is 

negatively correlated with time overrun, while substandard contracts and lack of commitment 

are positively correlated with all impacts. Srdić and Šelih (2015) conducted an online 

questionnaire survey among stakeholders as a research tool to explore the most significant 

causes of delays in the Slovenian construction projects. The study concluded that work, 

workforce, change in work plans, material and project design, and external conditions were the 

most frequent causes of project delay in Denmark’s construction industry. 

While there is a lack of consensus in the literature on the most important factors, there 

have been attempts recently to bring some clarity to how the factors can be ranked in terms of 

importance. In their study aiming to review, compile, and list all the causes of delays in the 

construction industry globally, Durdyev and Hosseini (2019) ranked the causes of delay by 

calculating the number of citations each factor had received. The results of this study show that 

the weather/climate conditions factor is the first most cited cause of delay, and has been 

determined by 74 studies, followed by poor communication, improper planning, material 

shortage, financial problems, and payment delay, as identified by 63, 59, 58, 58, and 56 studies 

respectively. 

2.7 Factors contributing to cost overruns 

A cost overrun in general is an excess of actual cost over budget. Cost overrun is also 

called a cost increase, cost escalation, or budget overrun (Bekr, 2015). Flyvbjerg et al. (2002) 

define cost overrun as the gap between the estimated cost, which represents the forecasted or 

budgeted project cost at the time of the decision to start the project, and the actual cost when 

the project cost is assessed after completion. Also, cost overrun is described as the difference 
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in contract value divided by the original contract award value. For ease of comparison, this 

calculation can be converted to a percentage (Jackson, 2002).  This anticipated growth in a 

budgeted cost can occur due to reasons such as inflation (Bekr, 2015). Cost in a project 

comprises resources and money such as labour costs, materials costs and equipment costs 

(Zewdu & Aregaw, 2015). Moreover, the British Library, which is one of the largest public 

buildings ever erected in Britain, officially opened, with a final cost of £511 million. This cost 

was three times the original budget (Harlow and Syal, 1995). Based on several studies that 

identified many factors that cause cost overruns in different places and times, the major cause 

of project cost overrun is that most contractors quote a price depending on their projected initial 

estimates (Azhar et al, 2008; Zewdu & Aregaw2015). Richman (2002) finds that project cost 

is affected by various main factors: specifications of the end products (e.g. levels of quality, 

performance and reliability); compliance with governmental, internal standards or institutional 

and technical requirements; and administrative needs (e.g. a need to upgrade computer 

hardware or a company’s financial policies). 

Results of a questionnaire survey conducted by Jackson (2002) presented perceptions 

of the major causes why construction projects in the UK overrun the initial budget estimate. 

Complete design information and client-driven design change were the greatest reasons 

influencing project cost, while the availability of full design acquaintance and project data leads 

to more accurate budget estimates. In their study aiming to identify the top five cost over-run 

factors in the Ethiopian construction sector, Zewdu and Aregaw (2015) conducted a 

questionnaire survey and found that poor planning, poor productivity, fluctuation in the price 

of materials, and project financing in descending order and inflationary pressure were the top 

five factors that caused cost overruns. 

In his study about cost overruns in construction projects in Jordan, Bekr (2015) 

conducted a questionnaire survey. By means of a literature review, the survey determined the 

15 most important reasons for cost overrun from a list of 49 potential causes related to clients, 

consultants, contractors, financial management, resources, and external factors. A discussion 

of this is found in chapter five.  Nega (2008) carried out a study on predominant factors for 

cost overruns. The results show that inflation or increase in the cost of project materials, change 

orders, poor planning, and excess quantity during construction were the most important factors 

causing cost overruns in the public building construction industry in Ethiopia. A comparison 

of findings is found in chapter five. 
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2.8 The coordination factor  

Several parties are frequently involved in any construction project, such as client, 

architect, engineer, project manager, contractor, and sub-contractors (Mehra, 2009) 

Construction requires a systematic process for managing and coordinating teams. Thus, the 

involvement of numerous parties in a construction project escalates the frequency and effect of 

project risks such as communication risk, since each party has various scope, time schedule, 

and final objectives. For example, sometimes team parties neglect the vital components of 

functional communication. This may lead to misinformation or loss of data and eventual project 

disruption. Hence, setting up meetings with project team members helps project management 

identify and track any work changes, reassign tasks, and foster a cohesive project team 

environment. (Pipattanapiwong & Watanabe, 2000). 

Communication in the construction sector is the most contributor to achieving a 

successful construction project from inception to completion in all stages of construction. It is 

one of the essential tools necessary for project execution and success (Olaniran, 2015). For 

example, good communication between project parties in the worksite can lead to positive 

collaboration, and evolve team members working skills which help to achieve project 

objectives on estimated time and within the agreed budget. Notably, behavioural effects and 

cultural differences might contribute to the coordination issues between project parties, which 

in turn could lead to inefficiencies in the timely completion of the construction industry (Xue 

et al., 2010). Al Qubaisi et al. (2015) suggest that cultural factors and internal differences 

between and within teams may impact the success and timely completion of projects in the 

UAE. At the same time, related studies seem to ignore the potential effect of communication 

on project completion (Ahiaga-Dagbui et al., 2017).   

             Understanding these internal issues may also reduce costs in international 

construction projects (Xue et al., 2010). However, poor communication or insufficient 

communication between project parties in construction plays a vital role in poorly-performing 

projects. It can possibly take several forms, such as directing communication to the wrong 

person or area, delays in the flow of information, and unclear communication leading to 

confusion or wrong interpretation (Mehra, 2009). Some of these issues have been suggested to 

negatively influence the timely completion of projects in the construction industry (Toxvaerd, 

2006; Doloi et al., 2012; Faridi & El-Sayegh, 2006; Koushki et al., 2005; Olawale & Sun, 

2010).  
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These include unclear channels of information, for example, when including an 

inappropriate communication management system which affects the site works process and 

project time schedule. 

Jaffar et al. (2011) illustrated that important behavioural issues affecting delays include 

concern for relationships, tension, trust, conflict, and motivation. These factors may indirectly 

affect project completion through team cohesion and the sharing of past experiences (Yap et 

al., 2019). At the same time, limited empirical evidence exists for socio-cultural factors being 

less important in explaining the causes of delays and cost overruns in the construction industry 

(Assaf & Al-Hejji, 2006; El-Razek et al., 2008; Enshassi et al., 2009). Hartmann (2006) argues 

that cultural issues strongly determine innovative thinking and communication in construction 

companies, and Arditi et al. (2017) observe that structural culture also strongly determines the 

probability of delays and cost overruns in construction projects. 

The results of these internal organisation issues can lead to conflicts between parties 

and thus impact project delays and cost overruns since disputes between the project team 

members are related to the information flow over the project life cycle (Durdyev & Hosseini, 

2019). 

2.9 Unethical practices 

Unethical practices form a generic term and promote a vision where certain events and 

forms of behaviour are referred to and shaped as fraudulent and abnormal (Morales et al., 

2014). Unethical practices in the form of dishonest or illegal behaviour are seen as a growing 

challenge for society and businesses. Wahab (1997) postulates that numerous contractors in 

developing countries are businessmen who are making money by submitting very low bids at 

the expense of quality and effective management (Frimpong et al., 2003). Unethical practices 

affect both individuals' and organizations' outcomes in a variety of domains (Dickson et al., 

2001; Gino & Margolis, 2011). These practices have serious consequences, and individuals can 

lead to loss of jobs and reputation; On the other hand, general morale and productivity can 

decline in organisations which can result in significant fines and/or financial issues as a result 

of losing their credibility (Dickson et al., 2001). 

Adnan et al. (2012) and Abdul-Rahman et al. (2014) argue that the underperformance 

of construction companies is mostly explained by internal factors such as unethical conduct 

and coordination issues rather than external economic factors such as a lack of resources and 

dedicated funding processes as postulated by Cantarelli et al. (2013).  
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Johnson and Mitton (2003), Adhikari et al. (2006), and Claessens et al. (2008) discuss 

the positive effect of political connections which are derived from government-related benefits, 

which help the organisation to attain key resources, along with bank loans, market power and 

favourable tax treatments. Furthermore, the benefits of political connections are greater in 

countries with weaker property rights protection and more highly interventionist governments 

(Wu et al., 2012). Thus, most scholars agree that political connections can result in various 

advantages or endowments for organisations. These benefits involve easier access to new 

contracts (private/ public) and an increase in financial performance. Most of these studies were 

conducted in developed countries such as the United States and Canada. While, in developing 

countries such as India, the major rural road construction programme anticipated political 

impact in a setting where politicians have no official role in contracting decisions (Faccio, 

2006). Thus, it can be sophisticated to detect the effects of political connections in less 

transparent economies (Berger, 2011). This leads to the need for additional studies to consider 

this practice. From the review of the previous literature, it can be noticed that the negative 

impact of these practices has not been studied previously in explaining the construction cost 

overrun and delay literature. In my study, the wording of this attribute is also based on previous 

literature that has examined this factor in other domains (Manu, et al.,2019).  Also asking about 

the negative impact of this attribute directly could impact the responder’s answers to the survey. 

Hence, answering this kind of question can be subject to social desirability bias (Which is 

studies in chapter 6). 

There are indications that the spread of unethical practices is not symmetric across 

countries, with developing countries being most affected, particularly through negative impacts 

on the attainment of sustainable development, and political and economic environments 

(Lizarralde et al., 2013; Bowen et al., 2012; Transparency International 2011, 2014).  

In spite of the array of work on unethical practices, the effect of such practices has not 

been directly evaluated in relation to construction delays and cost overruns. Regardless of the 

obvious differences between countries in political, economic, social, and cultural terms, 

academic researchers and most experts largely agree that construction industries in developing 

and developed countries are different. There may be fewer unethical practices apparent in more 

developed countries because it is easier to detect these in more transparent economies. This 

particularly describes how strong institutions curb unethical behaviour in developed countries 

but not in developing countries. Manu et al. (2019) find that the issue of ethics continues to be 

topical, with specific importance for unethical practices in the construction sector. 
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For several decades, both professional and academic literature has taken great interest 

in the notion of unethical practices or, more generally, the “dark side” of organizations 

(Vaughan, 1999). Several scholars emphasise the assumption that underlies the association 

between unethical practices and morality (Manu et al., 2019).  Foucault (1981) states that 

unethical practices have a part in the construction of the redefinition of political, social, and 

economic relations in the organisation. Other visions focus on macro-sociological theories 

which take an interest in the broader historical, economic, and political factors that impact 

organisations but downplay or overlook the effects of unethical practices on micro-level 

behaviour (Berger, 2011). 

Generally, Grobler and Joubert (2004) and Hartley (2009) speculate regarding the main 

forms of unethical practices, including patronage, falsification, fabrication, bribes, bid-rigging, 

and political connectedness. These issues, in addition to fraud and corruption, may affect 

project completion, and also, might contribute to advantageous or harmful repercussions for 

the growth of industries (Manu et al., 2019). These issues have not been yet addressed in the 

construction industry in empirical studies (Bowen et al., 2012). A series of interviews were 

conducted by May et al. (2001) to examine the quality of bid-cutting in project construction 

tendering in Queensland from economic, management, ethical legal perspectives, finding that 

main contractor coerce sub-contractors into decreasing the sub-contract prices used to support 

the original bid after their tender has been successful. Flyvbjerg (2011), through a theoretical 

model, has assumed that political and organisational pressure may affect and bias the outcome 

of a project in major construction projects by underestimating costs and overestimating benefits 

to obtain project approval. 

2.10 Unethical practices and social desirability bias theory  

Some of my survey questions discussed in chapters 4 and 5 include very sensitive topics 

and behaviours, and particularly when asking participants about unethical practices as factors 

and attributes. Hence, answering this kind of question can be subject to social desirability bias. 

According to Nederhof (1985), social desirability bias (SDB) is one of the most 

common sources of bias influencing survey research findings and the validity of quantitative 

work. The sensitive nature of questions about taboo topics such as unethical practices may 

trigger social desirability concerns because they are discerned as intrusive (Kelly et al., 2017). 

This can generate biased research results and survey estimates.  
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According to Näher and Krumpal (2012), sensitive questions often tend to have more 

measurement errors as this type of questions can potentially disclose undesirable behaviour, 

antisocial attitudes or criminal acts.  Larson (2019) indicates that misreporting on sensitive 

topics is a more or less motivated process where respondents try to avoid repercussions from 

third parties or to avoid embarrassing themselves. 

DePaulo et al. (2003) state that it is in the nature of the social interactions process that 

lying occurs. With such an understanding, with the kind of sensitive interaction created through 

the questions that are posed by the researcher, lying will play a large part in the responses that 

the researcher will find. To add, if the researcher creates room for free will, the ability of the 

findings to be free of bias and free of errors is very high. It is always easy to express free 

answers once the interviewee is given the free will and the responses are randomly selected 

(Larson, 2019). With an understanding of the benefit of free will, it is easy for the results to be 

neutral, and that makes a significant difference compared to the loaded treatment. 

Moreover, according to Paulhus (2003), it is in the respondents' interest to have the 

room to edit their views and incline them towards social impression management. Going on 

the basis that impression management is key to the respondents, the effect of this on the results 

is very high. Respondents who are given room to edit their views will give a free of bias 

response, while respondents who are given no room to edit their views tend to give a response 

containing errors. Such a difference is what causes variation between the loaded treatment and 

neutral treatments that also motivated the design of the survey experiment in my last empirical 

chapter. Under impression management, the respondents tend to strive for social approval 

through a selection of answers that are favourable and morally acceptable. In relation to the 

respondents’ responses, the amount of similarity that is meant to happen in the research is then 

high and might lead to ineffective findings. With that understanding, the kind of bias that is 

created from impression management could be said to be more centred on the researcher’s 

perspective than on the respondents. 
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2.11 Jordan  

Construction delays and cost overruns in developing countries are related to some 

critical and common issues such as poor management, financial status, fluctuation of material 

prices and imprecise material estimates (Ahady et al., 2017). These factors are not the same in 

developed countries that suffer from other important factors such as the fast growth of inflation, 

unclear project characterises, changes in design, and project technical complexity (Shah, 2016). 

Issues arise particularly in developing countries which are more likely to be affected by 

unstable political and economic environments, as here the trend is more severe, where cost 

overruns sometimes exceed 100% of the estimated budget (Azhar et al., 2008). 

From the review of the previous literature, it can be observed that varied results 

regarding causes of delays and cost overruns were found in the different construction 

industries. These results were in both developed and developing countries. However, some 

variables, such as type, size and value of projects, the number of studied projects, the execution 

time period of projects and the source of data may significantly impact the results (Al-Hazim 

et al., 2017). Consequently, the profile and role of the survey participants has significant impact 

on the results and the identified delay and cost overrun causes and their importance 

(Samarghandi et al., 2016). 

Several studies have found that delays and cost overruns are a natural phenomenon in 

construction projects worldwide. However, these problems are particularly severe in 

developing countries (Shanmugapriya & Subramanian, 2013). According to Toor & Ogunlana 

(2008), the major causes of construction delays and cost overruns are comparable across 

developing countries. Construction delays and cost overrun are recurring and frequent in 

construction projects in developing countries (Toor & Ogunlana, 2008; Sambasivan and Soon, 

2007; Arditi et al., 1985; Long et al., 2004) and one of the major frequent issues in the industry 

(Faridi & El-Sayegh, 2006). In almost all categories of the construction industry, and 

particularly in the developing countries, several researches over the last decade have revealed 

a range of difficulties that consistently resulted in project cost overruns and delays (Toor & 

Ogunlana, 2008; Kaming et al., 1997; Faridi and El-Sayegh, 2006; Mezher and Tawil, 1998). 
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Where globalisation and internationalisation of construction projects have impacted 

developing countries, along with the growing boom in the construction industry, project owners 

are increasingly concerned about construction delays, and due to heavy liquidated damages for 

late completion, they are applying prime contractor-ship to pass time risk on to the contractor 

(Williams, 2003). Several past studies found that the form of problems causing project delays 

and cost overruns seems to be somewhat identical in developing countries (Kaming et al., 1997; 

2003; Abdul-Rahman et al., 2006; Sambasivan and Soon, 2007), while construction problems 

such as shortage of skilled design and construction complexity and human resources are similar 

in both developed and developing countries (Toor & Ogunlana, 2008). As a result of the 

scarcity of construction materials and existing socioeconomic and political problems of 

developing countries, the volume of requirements and complexity of the construction industry 

have grown over time. These issues result in added pressure on the sector (Chalabi & Camp, 

1984). 

The reasons for construction delays and cost overruns in a developing nation have also 

been studied by Ogunlana et al. (1996) The results of their study show that resource supply 

issues were the most acute issues in Thai construction projects. At the same time, Chalabi and 

Camp (1984) point out that important reasons for delays in developing economies were 

awkward connections among overall project parties and shortages of materials, which 

hampered work accomplishments and project time schedules. 

Jordan as a developing and urban country is primarily a service economy that depends 

largely on tourism, services, debts, and foreign aid (Economic Overview, 2008). The real estate 

and construction sector accounts for an average of 12.2 percent of real GDP (World Bank, 

2016). Historically, despite fiscal difficulties and the persistence of conflict on its doorstep, 

Jordan has a nuanced and complex domestic political equilibrium. This is partly a product of 

past shocks. Pathak et al. (2012) state that reforms in Jordan are still highly susceptible to 

effects such as business ties, family affiliations, bureaucratic procedures, clean governance, 

regional uncertainties, and lack of transparency. Requests for aid with public benefits and 

services in Jordan are usually based on favouritism. The use of business connections and 

personal authority to gain favours, such as access to goods and services or jobs, are covered by 

a common phenomenon called “Wasta”: the middleman or broker, who is popular throughout 

the country and can make the enforcement of existing laws very difficult and transactions 

opaque. According to the business survey, reported by World Economic Forum's Global 
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Competitiveness Report 2013–2014, they report that fraud and corruption are considered to be 

the most barriers to doing business in Jordan (World Bank, 2016). 

However, Jordan experiences chronic imbalances in both internal and external 

accounts. Recently, World Bank analysis reveals Jordan has come first in a list of countries 

that are revealed to have siphoned off $3bn of foreign aid in 2018-19 into offshore bank 

accounts (The Times, 2020). Al-Hazim et al. 2017 affirm that there is a tangible lack of studies 

concerned with delays and cost overruns in Jordanian construction projects. Hence, there is a 

dearth of comprehensive studies to identify the causes of delays and cost overruns in the 

Jordanian construction industry. 

To summarise the general review chapter, the construction industry is one of the major 

sectors to stimulate and provide ingredients for the improvement of the country's economy 

Kulkarni (2007). Over the years, construction delay and cost overrun have been considered and 

investigated by many academic scholars, in both developed and developing countries, caused 

by factors that may be the same or slightly different. Despite the fact that there has been a very 

large number of factors studied in the literature. There is still a lack of agreement on which 

factors are the most important determinants of delays. This leads to the need for additional 

research to support the empirical evidence. In addition to that, no one has laid emphasis on the 

role of the internal organisational issues, such as coordination issues. Those related studies so 

far have ignored the potential effect of internal coordination factors on project completion and 

cost overrun (Ahiaga-Dagbui et al., 2017; Berger, 2011). Another contributing factor that has 

been so far neglected by the existing literature on delays and cost overruns is the effect of 

unethical practices. Unethical practices can be found in every phase of a construction project: 

for example, in the planning stage, the awarding of construction contracts and the operation 

and maintenance of projects after construction is finished (Kwan & Ofori, 2001; Uff, 2003; 

Stansbury, 2005; Rodriguez, Waite & Wolfe, 2005).  

Hence, there is limited evidence of the potential impacts of these internal factors that 

have previously been shown to affect internal organisational outcomes in the manufactory 

industry, particularly in operational outcomes (e.g., performance, productivity and product 

quality) (Ahiaga-Dagbui et al., 2017; Berger, 2011). Furthermore, there is a growing desire to 

eradicate the negative impact of construction delays and cost overruns from the construction 

industry, and thus, my study holistically highlighted these key factors that will assessment of 

the determinants of delays and cost overruns in the construction industry through updating the 
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factors contributing to project delay and cost overrun. Also, I introduce and measure these new 

theoretical factors, that involve a number of attributes and assess empirically their importance 

in comparisons with the factors previously studied in the literature. Thus, understanding these 

internal issues between project stakeholders may reduce project costs and time in construction 

projects (Xue et al., 2010). It is essential to identify the mitigation measures which help to 

diminish the impact on project performance and success and allows managers to make better 

decisions. Any negative impact on the construction industry is not confined to the construction 

projects but may affect the overall economy of a country. This is one of the areas that this study 

has contributed to the body of knowledge. 

While my study applies a rigorous methodology to identify the role and importance of 

the greatest delay and cost overrun factors in the Jordanian construction industry.  Hence, 

another area that this study has contributed to the literature is that assessing the role of 

coordination issues and unethical practices in such an economy adds further significance to my 

research and contribute to the literature studying developing economies.   
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Chapter 3 Research methodology 

3.1 Introduction 

This chapter covers the research methodology used to achieve the study aim and 

objectives set by answering the research questions.  Bell et al. (2018) assert that it is important 

to increase research validity and reliability by choosing appropriate research approaches and 

methods. My research is quantitative and uses two tools to collect primary data: a questionnaire 

and an experiment.  

3.2 Research approach 

This dissertation focuses on exploring the effects of various factors on delays and cost 

overruns in the construction industry. The factors that play the most substantial role in 

explaining delays and cost overruns and the differences in participants' responses help in 

choosing the best approach for the study. From the set objectives, it was evident that I needed 

quantitative data rather than qualitative data. A quantitative study aims to produce generalised 

knowledge about the causes of a phenomenon (Pajo, 2017).  

According to Pajo (2017), the positivist approach focuses on using the data collected, 

which is quantifiable, to create observations and draw valid and reliable conclusions. Also, a 

principle of positivism is that there is no difference in the logic of inquiry of disciplines, and 

results should be the same as those expected in the long run (Pajo 2017). Thus, positivism 

seems the best approach to use here. In my research, construction workers importance ratings 

of each determinant of delays and cost overruns were analysed. Since publicly available data 

on the construction industry is scarce and especially lacking where one needs to determine the 

industry workers’ opinions and beliefs, my research uses primary data collection.  

3.3 Data collection 

Employing quantitative data is appropriate in order to gain verified and extensive data 

that can be helpful in reaching the desired research outcomes (Pajo, 2017). After considering a 

peer-reviewed set of articles from several journals, I determined that primary data collection 

through a questionnaire survey would be a supportive method for collecting useful information 

on my first two research questions.  This method is applied to provide a holistic overview of 

the most vital factors and attributes causing construction delays and cost overruns in 

construction projects. The questionnaire design was informed by the surveys conducted in past 

studies (Doloi et al., 2012; Doloi, 2013) in relation to delay and cost overrun analysis in 

construction projects. Survey research is considered to be the most appropriate strategy for 
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achieving the objectives of the research, mainly due to the fact that a survey research strategy 

allows the researcher to collect a large volume of data which can be utilised for quantitative 

analysis using statistical techniques.  Additionally, the research questions were designed to be 

addressed through quantitative techniques, and cannot be studied in another method, or would 

be very difficult to study with naturally occurring data. 

In regard to the research design, I followed an exploratory design, which helps in 

exploring something new, as I was conducting a survey to collect new data about the topic 

rather than describing something that has already been investigated in existing literature 

(Zangirolami-Raimundo et al., 2018). The survey questionnaires were well structured to enable 

the expected result and allowed me to acquire data from the target group. 

My third research question uses an experimental design but from the responders’ 

perspective, it looked like a standard questionnaire. Responders were not aware that there were 

various versions of the questionnaire and that they are only participating in one of the 

treatments. This makes the experimental method robust and adds internal validity to the 

research.  Please refer to the methodology section in each empirical chapter for more details 

about data collection methods. 

3.4 Sampling 

Among the different sampling techniques, purposive sampling, which is a form of non-

random sampling, has been selected for this study. The main objective is to include research 

participants who have experience in the construction industry so that they can provide valuable 

inputs for the research.  

In chapters 4 and 5, the data has been collected through a survey questionnaire which 

was sent on a Google survey form to the participants. I approached 2857 potential survey 

respondents using the Jordan Engineering Association (JEA) and Jordan Construction 

Contractors Association (JCCA) platforms for data collection. The survey questionnaire is 

designed based on constructs from academic literature and with minimal changes (Appendix 

1). Hence, a questionnaire survey approach is adopted to find the influence of various factors 

(attributes) on delays and cost overruns in the Jordanian construction industry. To achieve this 

objective, the research is conducted through an ‘anonymity ensured questionnaire survey’ to 

find the perceptions of the major stakeholders of construction projects in Jordan. The study is 

intended to expand the current understanding of delay and cost overrun problems. The research 

follows similar studies in employing surveys as the primary data collection method. 
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 Some of the reviewed surveys had comparatively small sample sizes that could affect 

the reliability of their outcomes: 84 respondents (Akintoye,2000); 76 respondents (Toor et al., 

2008); 110 respondents (Olawale & Sun, 2010) and 52 respondents (Rachid et al., 2019). 

Nguyen et al., (2018) suggested that future studies should consider a larger size of data that can 

focus on conducting a comparative assessment using data from different project stakeholders.  

To fill research gaps in previous literature by surveying a larger group of stakeholders 

compared to previous studies. The total sample size in my study is equal to 269 respondents, 

which is greater than the sample size used in previous studies as mentioned above. This ensures 

that the data collection is feasible while providing sufficient statistical power for valid analysis 

especially for comparing different stakeholders to each other. 

In chapter 6, the data is collected through a survey questionnaire on the www.Prolific.ac 

website (Appendix 2). I approached 2390 eligible participants who were randomly recruited 

on the website.  The website pre-screened participants to select construction industry workers 

from around the globe. The number of responders was limited by the power calculation that I 

conducted to detect small effect sizes to 200 responders.  Please refer to the particular empirical 

chapter for a more detailed description of data collection. 

3.5 Data analysis 

To analyse the research data, I used quantitative research techniques. Quantitative study 

problems can either be inferential or descriptive. By application of descriptive analysis, the 

user will form relationships between the study factors and variables using methods such as 

mean, mode, median, range, and percentages (Bell, Bryman, & Harley, 2018). These statistical 

tools are simple and their interpretation is not complex to adopt and use while analysing data. 

However, these methods are limited at times since they do not give proper reasons and 

justifications as to why study variables are as represented by such statistics. To tackle this issue, 

inferential statistics are used in order to demonstrate the relationships that study variables and 

factors have with each other. Ghauri et al. (2020) argues that inferential statistics allow 

researchers to make generalisations from the research results that inform the study’s outcomes 

and conclusions. Through using descriptive and inferential statistics, I will not only understand 

variables and factors individually but also how they correlate with each other. In this regard, 

both descriptive and inferential statistics will be applied in this research. Additionally, using 

an experimental method in the last chapter, I will be able to infer causality rather than simply 

correlation. Below I explain my data analysis methods in more detail. 
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3.5.1 Relative importance index 

A relative importance index (RII) analysis is carried out in chapters 4 and 5 to 

investigate, identify and rank factors (attributes) perceived to affect delays/cost overruns in the 

construction industry so as to provide possible ways of coping with delays/cost overruns. The 

values are computed by taking the value range for each factor (attribute) separately and 

dividing it by the sum of the utility ranges for all factors (attributes). The values thus represent 

percentages and have the property that they sum to 100.  Relative importance index analysis 

allows the identification of most of the important criteria based on participants' importance 

rankings from very low to very high on Likert- type scales. RII is the mean for a factor 

(attribute) which gives it weight in the perceptions of respondents (Ahiaga-Dagbui et al., 2017). 

Each individual factor’s RII as perceived by all respondents will be used to measure the 

general rankings to give an overall picture of the causes of delays and cost overruns. However, 

studies tend to employ particular statistical procedures for evaluating the effect of specific 

factors for instance (RII).  Enshassi et al. (2009) only used the importance index as a measure 

of influence (Ahiaga-Dagbui et al., 2017). 

The delay/cost overrun factors (attributes) were ranked according to their importance 

index value. The RII is evaluated using the following formula:  

𝑹𝑰𝑰 =  
∑ 𝑾

𝑨 ∗ 𝑵
 

Where  

W = Importance given to each attribute of the factor by respondent, ranging 1 to 5 

A = Highest weight: i.e. 5 in this case 

N = Total number of respondents 

The factors are arranged in ascending order of rank, in which the factor with the highest 

RII or rank 1 indicates that it has the maximum importance for delays/cost overruns, while the 

factor with the lowest rank indicates that it has the least importance for this. However, RII does 

not examine the relationships between the various factors. 

 

 



  31 

 
 

3.5.2 Ordinary least squares regression 

This study tries also to be as comprehensive as possible in my control variables as it 

includes a lot of confounding variables. Thus, I use OLS to analyse my data as well. I test the 

robustness of my regression results with and without the inclusion of controls. OLS is suitable 

to study continuous dependent variables such as my factor ratings which are averaged over 

various attributes. When analysing attributes separately a Logit regression technique needs to 

be used, as the Likert scale is ordered in discrete dependent variables.  

3.5.3 Marginal effect from logit 

Ordered logit regression needs to be used to analyse dependent variables that have a 

Likert-scale type of discrete ordered style (Ahiaga-Dagbui et al., 2017). In this dissertation, the 

reason for using the marginal effects from logit regressions is that the rankings in the Top 10 

attributes are categorical. So, this discrete difference is more consistent with what would 

actually be observed. Employing an average marginal effect (AME) across the variability in 

the fitting outcomes produces a natural summary measure. Related to my data and as the idea 

is to estimate the probability that the importance level is greater than (0) conditional on 

covariates: P (yi > 0|Xi) which is more appropriate using Logit models (Leeper, 2017). 

3.5.4 Respondent level analysis 

Kendell’s coefficient test of concordance is one of the common tests of commonality 

among respondents and is used to validate the degree of agreeableness among overall 

stakeholder groups with respect to attribute ranking. I use this to measure how different 

construction stakeholder groups agree on their importance ranking of various attributes and 

factors. Kendell’s coefficient of concordance (W) is extracted as follows: 

                                                     𝑊 =   
12𝑈 − 3𝑘2𝑛(𝑛 − 1)2

𝑘2 𝑛 (𝑛−1)
                   (1) 

In which  

                                                             𝑈 = ∑ 𝑅𝑗
2𝑛

𝚤=1                            (2) 

and                                                     𝑅𝑗 = ∑ 𝑅𝚤𝑗
𝑘
𝚤=1                            (3) 

In which  

n = number of attributes; and  

k = number of stakeholders’ groups in the sample.  
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The value of Kendell’s coefficient of concordance ranges between 0 and 1, with (1) 

indicating to a perfect measure of total agreement and (0) corresponding to no agreement within 

the observed stakeholder groups (Grzegorzewski 2006).  

3.5.5 Non-parametric tests 

            To analyse the experimental data from Chapter 6, I use a number of tests to determine 

the distribution of the data and then use appropriate parametric or non-parametric tests to test 

from treatment differences. I use several tests such as the t-test, Mann-Whitney U test for the 

unmatched data, Skewness and kurtosis test, and Shapiro Wilk test of normality to make 

inferential conclusions about my experimental results.  

3.6 Research philosophy 

In line with the research aim, positivism was identified as the most suitable philosophy 

for the research. According to Pajo (2017), the positivist approach focuses on using quantifiable 

data to create observations and draw valid and reliable conclusions. Also, positivism does not 

distinguish between the logic of inquiry of different disciplines and considers that results will 

be the same in the long run (Zhang, 2005), and positivism stands the best chance of being the 

best approach to use. To answer the research questions satisfactorily, quantitative methods of 

data collection were used, as the research is a diagnostic study. Additionally, this research aims 

to be as objective as possible, and applying quantitative datasets will provide an in-depth 

understanding of delay and cost overrun factors that impact the construction industry. 

3.7 Reliability and validity 

The validity and reliability of the study were ensured primarily in the research design, 

data collection, and data analysis phases. Reliability is a significant measure to ensure internal 

consistency among the respondents within a Likert scale. The Cronbach’s alpha (Cα) test was 

performed for the attributes under each factor and for all attributes (Zhang, 2005). Cronbach’s 

alpha (Cα) was used as a measure to assess the research reliability or internal consistency of a 

set of scale or test items among questionnaire questions. According to Hulin, Netemeyer, and 

Cudeck (2001), values higher than 0.95 are not necessarily good, since they might be an 

indication of redundancy. A commonly accepted rule is that a Cα of 0.6-0.7 refers to an 

acceptable level of reliability, and 0.8 or greater is a very good level.  However, a rule of thumb 

applies to most situations with the following ranges (Doloi, 2008):  Cα > 0.9 denotes excellent; 

0.9 > Cα > 0.8 good; 0.8 > Cα > 0.7 acceptable; 0.7 > Cα > 0.6 questionable; 0.6 > Cα > 0.5 

poor; and 0.5 > Cα denotes unacceptable). 
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3.8 Ethical considerations 

The study was guided by various research ethics. Firstly, the research was guided by 

the ethical principle of voluntary participation (Saunders et al. 2019). The researcher explained 

to the respondents the aims of the research to ensure that they understood the reason why the 

research was being conducted. The researcher asked each participant to sign a voluntary 

consent after the research aims had been made clear to them. The consent was informed 

consent, which ensured that the respondent was free to participate and that they had full 

disclosure of their rights. The ethics included the right to withdraw from the research at any 

given time in the event they felt it was not safe for them to participate in the research and 

without giving a reason if they did not wish to complete the survey (Wilson, 2010). 

In line with university policy, ethical approval to collect data was granted by the Ethics 

Committee of Business and Law at the University of Portsmouth. I ensured study data security 

by storing the data securely in a password-protected Google Drive. The data will remain in 

existence for over 10 years and will not be used in any way that can identify participants. 

The reliability, validity and integrity of research findings rely significantly on 

adherence to ethical principles. In the context of the nature of the research study, to gain 

comprehensive data, ethical considerations were strictly adhered to in the research study. Bell, 

Bryman, and Harley (2018) emphasise that with the adoption of the right research methods and 

approaches for a study, the researcher collects reliable data, which improves the study’s 

reliability and validity. Therefore, in this chapter, the methods and techniques for collecting 

this study’s data, analysing and presenting it are provided. 

3.9 Descriptive statistics 

In relation to chapters 4 and 5, the purpose of this section is to show that the 269 

respondents related to the whole survey had a strong and diverse background within the 

construction industry of Jordan. It is seen in this section that the respondents (who are all 

involved in the construction projects) are from different cities, have different job profiles, a 

wide spectrum of experience, and deal with substantial, large-value projects.  This provides a 

robust foundation for this research study and also provides strong credibility to the insights and 

conclusions provided. With the fact that the sample size for this section was a total of 269 

respondents, the information required for the purpose of response rate, gender, participant’s 

job profile, and participant job experience was acquired. 
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 According to Baruch and Holton (2008), an email survey rate within the range of 5% 

to 30% is typical and is generally considered to be reasonable for drawing valid and reliable 

conclusions.  The 269 respondents out of 2857 contacted show a 9.42% response rate and that 

equally translates to reliability. The 313 respondents out of 2857 started the survey and 34 

choose to drop out of the study before its completion. 269 responders have fully completed the 

questionnaire survey, which shows an 11% dropout rate of the respondents who did not 

complete the survey potentially due to the length, technical difficulties, or lack of interest. 

While given the rule of thumb is that up to 20% of dropouts during a trial can be considered 

acceptable (Cramer, et al. 2016).  

The information is represented in Table 3.1 below. The rate at which each gender 

responded is not of relevance to this research, as the main aim of the research is to acquire as 

much information as possible. The difference in job profiles shows how shared knowledge can 

lead to the gathering of information that will be necessary for understanding the reasons for 

delays and overruns.  

For our study, 35 respondents were architects, 15 were clients, 42 were contractors, 113 

were engineers, 9 were others, 40 were project managers and 15 were quantity surveyors. The 

representation of different job areas from respondents were 13% architects, 6% clients, 16% 

contractors, 42% engineers, 3% others, 15% project managers, and 6% quantity surveyors. The 

information stated above is represented in Table 3.1 below. In relation to experience, it is seen 

that 53%, a significant majority, of the respondents, had ‘Over 15 Years’ experience’ while 

those with ‘6-10 years’ experience were 16.8% of the sample, ’11-15 years’ experience 17.5% 

and ‘Less than 5’ years 12.7%. Cumulatively, the participants had been involved in over 1,000 

projects, and this is seen in table 3.1 below. 
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Table 3-1 Summary of general respondents’ profiles for chapters 4 and 5 

Gender  Respondents 

       (%) 

Response rate Respondents   

      (%) 

Dropout rate Respondents   

      (%) 

Male         86 Response rate      9.42 Dropout rate        11 

Female         14 
 

   
 

 

Type of business Respondents 

(%) 

Experience                

(years) 

Respondents 

(%) 

Education 

(years) 

Respondents 

(%) 

Architect 13 11-15 years 17 Bachelor’s 

degree 

73 

Client 6 6-10 years 17 Diploma 4 

Contractor 16 Less than 5 

years 

13 Master’s degree 20 

Engineer 42 Over 15 years 53 PhD 3 

Other 3 
    

Project manager 15 
    

Quantity 

Surveyor 

6 
    

      

Construction 

type 

Respondents 

(%) 

Number of 

Projects 

involved in 

Respondents 

(%) 

Value of 

current 

projects (in 

millions of 

JOD) 

Respondents 

(%) 

Building  67 11 to16 16 Under 5               48 

Industrial 13 5 to10 15  5 – 9.9 16 

Infrastructure  20 Less than 5 10 10 – 15 17 
  

Over 16 60 Over 15 19 

 

Table 3.1 above shows the profile of the respondents in terms of their education, 

experience, the value of the projects, construction type, number of projects they are involved 

in, and which faced delay, with the percentage delay. Table 3.1 shows the relationships among 

the different job profiles with their specific ‘Construction Type’. 

Regarding chapter 6 respondent profiles, please refer to that chapter for a more detailed 

description. 
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Chapter 4 Coordination issues and unethical practices in comparison with other 

determinants of delays in the construction industry 

4.1 Introduction 

Completion of a project within a prescribed time frame in the construction industry is 

considered to be one of the essential elements for project success (Durdyev & Hosseini, 2019). 

However, delay in this industry has been a research topic for many decades (Assaf & Al-Hejji 

2006) and this problem has become a chronic issue worldwide (Doloi et al., 2012; Durdyev et 

al., 2017). Construction delay is described as an overrun beyond the project's scheduled 

completion time. Delays in construction projects significantly affect project performance 

(González et al., 2014). The performance process ensures that a project works in line with the 

programme, completing by the completion date, remaining profitable, and meeting the project 

objectives and its standards. Delay also impacts the direct costs of construction projects (Al‐

Kharashi & Skitmore, 2009), such as cost items consisting of direct labour, subcontractors, raw 

materials, and equipment. It also has a significant impact on the loss of the project owner’s 

revenue due to the unavailability of production elements and facilities in time.  

Delays in construction are also caused by the issue of lack of required experience and 

inadequate financial capacity of owners. Koushki, Al-rashid and Kartam (2005) have 

speculated that lack of communication between contractors and sub-contractors, and among 

subcontractors, could result in extending the time to project completion, as well as cost. Besides 

this, other causes of time delays in construction projects are inadequate time in the design 

process and approval, design changes, ineffective contractor management, labour shortages, 

incompetent suppliers, lack of automation and obsolete technologies, ineffective coordination 

and coordination in the management system, and ambiguous requirements (Faridi & El‐

Sayegh, 2006; Doloi, Sawhney & Iyer, 2012; Toxvaerd, 2006). 

In both developed and developing countries, construction delays and cost overruns are 

present, caused by factors that may be the same or slightly different. Moreover, the 

identification of those causes of delays that produce the greatest impacts and the extent to which 

these impacts can be ameliorated is of critical significance to the profitability of the 

construction industry, which in turn impacts the company’s performance and the overall 

industry (Islam & Trigunarsyah, 2017). Project delays are very common in construction 

projects for both developed and developing countries (Enshassi et al., 2009).  
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The construction industry is one of the most important sectors to provide for and 

stimulate ingredients for the improvement of the national economy (Kulkarni, 2007). With this 

growing volume, the schedule performance of the construction sector is a certainly a substantial 

topic for investigation.  As such, a deeper understanding of the delay phenomenon in the 

construction industry is valuable. This chapter aims to contribute to this line of research and 

further understandings of determinants of delays in the construction industry.  

It is also beneficial to gain an understanding of whether the problem of delays still 

stretches to the projects managed by the government. High-profile examples include the 

Parliament Building in Scotland, which was over three years late (Love et al., 2011). Another 

example is the London Legacy Development Corporation, which has confirmed that the 

London 2012 and Wembley Olympic Stadium projects faced at least two years’ delay over 

expected, because of late procurement of subcontractors and external works, while the UK 

Athletics chairman revealed that the design for the Olympic stadium experienced further delays 

and the budget for the project had tripled (Agyekum-Mensah & Knight, 2017). While Colin 

and Retik (1997) estimated that 52 percent of private construction projects in the UK face 

delays, a report from the University of Bath conducted by Graves and Rowe (1999) estimated 

that 70 percent of UK public construction projects experienced a delay. 

There are reasons as to why delays occur and several past researches have indicated 

various problems that often result in delayed completion of the construction industry. Across 

several countries, project delays have been identified to occur most commonly due to 

inaccurate or unrealistic estimations of time and project cost and/or miscommunication 

between contractors, subcontractors, and property owners (Toor et al., 2008). Contractors, 

owners, and consultants may also suffer from project delays through higher overheads, labour 

and material costs.  

To gain a further understanding, a review of the African countries is necessary, and 

here, a review of the literature on the construction industry has presented varied evidence on 

the main reasons behind project delays. Aziz and Abdel-Hakam (2016), and Marzouk and El-

Rasas (2014) found that one of the major causes of delay in Egypt was finance and payments 

by owner and client.  For example, most project contractors receive periodic payments from 

the owner, and any slow client payments can create financing problems for the contractors in 

charge of the project.  
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These delays in payment on the owner’s part often lead to construction companies 

having a negative cash balance. This directly leads to a negative impact on the subcontractor's 

financial position as well. Similarly, a study conducted by Bajjou and Chafi (2020) identifies 

the significant factors that impact the Moroccan construction projects and addresses their 

proper allocation. The results of their study revealed a delay in progress payment. Meanwhile, 

in their study of delays in the Burkina Faso construction industry, Bagaya and Song (2016) 

found that the most important causes were: equipment availability, the financial capability of 

the contractor and financial difficulties of the owner. 

In the USA, delays still exist but the question is whether the factors are still the same 

as the factors in the African continent. Tafazzoli and Shrestha (2017) investigated the major 

delay factors affecting time overruns in the USA construction industry. This research shows 

that the top three delay factors were changed orders, slow decision-making by owners and 

design errors, while changed orders, ground problems, design changes and complexities and 

non-performance of subcontractors were rated as the major delay factors in the UK (Lim & 

Mohamed, 2000; Olawale & Sun, 2010). On the other hand, inadequate contractor experience 

was found to be the main cause of delays in studies by Sambasivan and Soon (2007) in 

Malaysia and Odeh and Battaineh (2002) in Jordan. 

Furthermore, inadequate contractor experience was a common factor, manifesting itself 

through poor work performance, less productivity and increased levels of work-related 

problems (which, in turn, usually impact the contractor's time schedule to complete the work 

on time). Also, this can mean that contractors have poor interpersonal communication skills, 

which can have a negative impact on the relationship between project parties (Hussain et al., 

2020). In Malaysia, causes of delay in construction projects have been studied in many research 

papers. Kadir et al. (2005) list shortage of materials, late payments to suppliers and change 

orders as the most likely factors to cause a delay in Malaysia, while according to Alaghbari et 

al. (2007), the most important delay factors were financial problems. Using a different 

questionnaire, a study conducted by Sambasivan and Soon (2007) identified the most important 

delay factors in Malaysian construction projects as including poor site management, improper 

planning, lack of experience and late payments. The results from these studies about delay 

factors in the Malaysian construction industry can confirm that having non-recurrent factors 

between several studies is a normal issue. 
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 These differences in the identified delay factors across studies can be interpreted based 

on a number of dissimilarities between the studies, such as different survey methods, various 

numbers of respondents, dissimilar statistical methods, variances between the profiles of the 

respondents, etc. It is important to note that the factors might change slightly with the fact that 

the projects vary from the point of view of being either an open project or a closed project. It 

can be observed that weather conditions were found to be the main cause of delays in 74 of the 

studies reviewed by Durdyev and Hosseini (2019). Weather/climate conditions may influence 

project schedule performance, as it is difficult to quantify or predict.  One such significant 

impact of this factor is the interruption of work (Santoso and Soeng, 2016). Projects involving 

mostly open-space activities usually suffer severely from unforeseen weather conditions. 

However, this causes an excusable delay, as it is beyond the control of any of the project 

stakeholders (Durdyev & Hosseini, 2019) 

The stakeholders affect the progress, speed, and cost of the project, and an example 

shows how any action from a project stakeholder can affect the project’s progress and other 

members’ work. A study conducted by Assaf (2006) shows that during the construction period, 

the changes made by clients will not only impact project progress negatively but would affect 

also everything that contractors have planned for the project in terms of materials delivery 

schedules or any activities that were due to finish at a particular time. There is substantial 

variability in what factors are found to cause delays the most across studies and countries, and 

little agreement across them.  Table 4.1 reviews research conducted in several countries and 

list the factors that cause delays in the construction industry as found by each study.  

Table 4-1  Notable literature from different countries identifying the top factors that cause delays in construction projects. 

Country Key delay factors Reference 

Egypt  • Finance and payments for completed work by owner 

• Variation orders/changes of scope by owner during construction 

• Effects of subsurface conditions (e.g., soil, high water table, etc.) 

• Owner financial problems/client finance/economic ability for the project 

• Shortage in equipment/insufficient numbers 

• Inadequate contractor experience (work) causing error 

(Marzouk & 

El-Rasas, 

2014) 

(Aziz & 

Abdel-Hakam, 

2016) 

Ghana • Delay in honouring payment certificates 

• Underestimation of the cost of project 

• Underestimation of complexity of project 

(Fugar & 

Agyakwah-

baah, 2010) 

Morocco • Delay of progress payment 

• Lack of training for employees 

• Lack of waste management strategy 

(Bajjou & 

Chafi, 2020) 
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Saudi 

Arabia  
• Cash flow problems and financial difficulties by the contractor  

• Difficulties in obtaining permits 

• Requirement to select the lowest bidder without regard to pre-

qualifications, 

• Changed orders by the owner during construction 

• Delay in progress payment 

• Ineffective planning and scheduling, 

• Insufficient strategic plan  

• Undersupply of manpower in the industry 

• Level of commitment from each stakeholder is widely different 

 

(Al-Khalil & 

Al-Ghafly, 

1999) 

(Assaf & Al-

Hejji, 2006) 

(Al-Kharashi 

& Skitmore, 

2009) 

Burkina 

Faso 
• Financial capability of contractor 

• Financial difficulties of owner 

• Equipment availability 

(Bagaya & 

Song, 2016) 

 

Thailand • Lack of resources 

• Poor contractor management 

• Shortage of labour and design delays 

(Toor & 

Ogunlana, 

2008) 

Nigeria • Delay in approvals by clients or their acting agent 

• Continuous issue of design or specification variation in orders 

• Acceleration of subsequent site activities, 

• Contractors’ financial difficulties 

• Clients’ cash flow problem 

• Architects’ incomplete drawing 

(Aibinu & 

Jagboro, 2002) 

(Aibinu & 

Odeyinka , 

2006) 

 

United 

Kingdom 
• Waiting for information 

• Changed orders 

• Ground problems/site inspection, 

 

• Design changes 

• Uncertainties and inaccurate evaluation of project time/duration 

• Complexities and non-performance of subcontractors 

(Lim & 

Mohamed, 

2000) 

(Olawale & 

Sun, 2010) 

Benin • Financial capability by contractor 

• Financial difficulties by owner 

• Poor subcontractor performance 

(Akogbe et al., 

2013) 

 

United 

Arab 

Emirates 

• Approval of drawings 

• Inadequate early planning 

• Slow decision-making process of the owners 

(Faridi & El-

Sayegh, 2006) 

Tanzania • Lack of finance and payment of completed works 

• Improper planning 

• On-time delivery of material 

(Sambasivan 

et al., 2017) 

 

Kuwait • Changing orders, owners’ financial 

• Constraints  

• Owners’ lack of experience in the construction business 

• Using a lowest price bidding and tendering system  

• Poor performance of the main contractor  

• Inadequate experience or qualifications of main contractor’s staff 

(Koushki et 

al., 2005) 

(Almutairi, 

2016) 
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Jordan • Poor design 

• Negligence of the owner 

• Changes in orders and weather conditions, 

• Financial difficulties faced by the contractor 

• Changed orders by the owner 

• Severe weather conditions and changes in government regulations, 

• Inadequate management and supervision by the contractor 

• Client's changes to design 

• Inadequate planning and control by the contractor 

(Al-Momani, 

2000) 

(Sweis et al., 

2008) 

(Samarah & 

Bekr, 2016) 

 

India • Lack of commitment 

• Inefficient site management 

• Poor site coordination 

(Doloi et al., 

2012) 

 

Algeria • Slow change orders 

• Unrealistic contract duration,  

• Slow variation and orders in extra quantities 

(Rachid et al., 

2019) 

 

Iran • Lack of attention to inflation 

• Inaccurate budgeting and resource planning 

• Inaccurate first drafts 

(Samarghandi 

et al., 2016) 

 

Hong 

Kong 
• Unforeseen ground conditions 

• Inadequate resources due to contractor/lack of running capital 

• Exceptionally low bids 

(Lo et al., 

2006) 

 

Portugal • Slow decision-making 

• Changes to orders 

• Unrealistic time-scales and poor contract specification 

(Arantes et al., 

2015) 

 

Malaysia • Shortage of material 

• Late payments to suppliers 

• Change orders 

(Kadir et al., 

2005) 

• Contractor’s improper planning 

• Contractor’s poor site management 

• Inadequate contractor experience 

(Sambasivan 

and Soon, 

2007) 

• Labour productivity 

• Inflation 

• Material delivery 

• Insufficient equipment 

(Hamzah et 

al., 2012) 

 

USA • Change orders 

• Slow decision-making by owner 

• Design errors 

(Tafazzoli & 

Shrestha, 

2017) 

Turkey • Inadequate contractor experience 

• Ineffective project planning and scheduling 

• Poor site management and supervision 

(Gunduz et al., 

2013) 

 

Slovenia • Building permit issues 

• Lack of design details and specifications 

• Slow decision-making by owner 

(Srdic and 

Selih, 2015) 

Chile • Poor site management 

• Supervision planning and subcontractors 

 (Gonzalez et 

al., 2014) 
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           According to a seminal study conducted by Durdyev et al. (2017), there are two types 

of studies conducted about project delays in the construction industry. The first type focuses 

upon project delay factors, while the second type relates to analysis of reported project delay 

factors. However, several authors report the complexity of the delay analysis through their 

studies carried out for specific locations (Iyer & Jha, 2005; Abd El-Razek, Bassioni, & 

Mobarak, 2008; Durdyev et al., 2017). In some of these studies, the priority was to identify 

significant causes based on perceptions of various parties in construction.   

This, therefore, suggests that project delay remains a widespread challenge within 

construction projects globally. While there has been a very large number of factors studied in 

the literature (as seen in Table 4.1), there is still a lack of consensus on which factors are the 

most important determinants of delays (Ahiaga-Dagbui et al., 2017). Through this chapter, I 

present the details of a quantitative study of delay factors in the Jordan construction industry. 

I discuss the methodology adopted in the study, outline some of the available methods for 

carrying out industry surveys, and highlight their known limitations. The main objectives of 

my survey were to identify existing practices, to understand the problems associated with delay 

factors, and quantify the impacts of delay factors in construction projects from industry experts’ 

viewpoint. In addition to this, I introduce two new factors that previously have been 

understudied in the literature, namely coordination issues and unethical practices, as 

determinants of delays in construction projects.  

While there is a lack of consensus in the literature on the most important factors, there 

have been attempts recently to bring some clarity to how factors can be ranked in terms of 

importance. Durdyev and Hosseini (2019) aimed to review, compile, and list all the causes of 

delays in the construction industry globally. They ranked the causes of delay by calculating the 

number of citations each factor had received in the literature. Table 4.2 below illustrates the 

top 10 causes of delay as concluded by that study.   
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Table 4-2  Top ten causes of delay in the construction industry, identified from the literature extracted by Durdyev and Hosseini 

(2019). 

Rank Causes of Delay No. of Citations in 

Literature 

1 Weather/climate conditions  74 

2 Poor communication 63 

3 Ineffective/improper planning 59 

4 Materials shortage 58 

5 Financial problems  58 

6 Payments delay  56 

7 Equipment/plant shortage  54 

8 Lack of project stakeholder experience/ qualifications/competence 48 

9 Construction labour shortage  47 

10 Poor site management  47 

In addition to the previously studied attributes and delay factors, there is still a strong 

need to study other factors that may play a role but so far have been neglected.  Given the 

literature reviewed in Table 4.1, there is a clear need for an update to the causes of delay, 

critical analysis, and validation of the delay factors. A study by Al-Kharashi and Skitmore 

(2009) suggests that different parties, such as contractors and consultants, blamed the other 

construction project stakeholders for delays and cost overruns. This may indicate that project 

delays could be indirectly affected by coordination issues between the parties. One of the key 

findings was that insufficient coordination and personal rapport between project parties can 

lead to a reduction in useless paperwork, and unnecessary meetings and hence, greatly reduce 

overall project time and costs (Frimpong et al., 2003). 

Understanding these internal issues between project stakeholders may reduce project 

costs and time in construction projects (Xue et al., 2010). Related studies so far have ignored 

the potential effect of these internal coordination factors on project completion (Ahiaga-Dagbui 

et al., 2017; Berger, 2011) and this chapter aims to fill this gap. Poor coordination results in 

lower potential benefits to the participants in the diverse economic activities and processes 

between, across, and within organisations (Reiter, 2003). In this case, projects become a drain 

on finances and an economic burden due to the extra time and cost required to tackle these 

issues, in addition to reducing the productivity amongst team parties.  Hence this influences 

the production of economic value, which represents the maximum amount of money that 

stakeholders are willing to pay to accomplish a successful project.  



  44 

 
 

Coordination issues become even more extensive when employed in global 

marketplaces where trade success is required, while linguistic barriers make global trade more 

complicated (Howitt, 2006). Likewise, insufficient coordination can lead to conflict between 

team members and poor decisions. In the management sector, relationship conflict refers to 

disagreements about values and personal norms. Lim and Yazdanifard (2012) elaborate that 

relationship conflict reduces motivation and productivity amongst team members. Thus, these 

indicators seem ideally suited to my study results.   

Another contributing factor that has been so far neglected in the literature on delays is 

the effect of unethical practices. Previous studies suggest that unethical practices such as 

kickbacks, bribery, fraud and corruption in the construction industry can significantly disable 

the delivery of projects. These studies have fallen short of clarifying the resulting effects 

(Sohail & Cavill, 2008; Yap et al., 2020). World Bank estimates in 2008 suggested that the 

cost of unethical practices was over US$1.5 trillion per year, which represents 5% of the world 

economy. There are some indications that the prevalence of unethical practices affects the 

timely completion of construction projects as well. According to Shah and Alotaibi (2018), a 

survey conducted in the USA amongst the project managers, contractors and architects showed 

that over 80 percent of respondents had seen untrustworthy behaviour in a construction project. 

Moreover, a questionnaire study conducted in Australia by Vee and Skitmore (2003) amongst 

construction supervisors, engineers and building contractual workers on construction projects 

found that 81 percent of projects had unjustifiable conduct, with 44 percent of this being 

concerned with tendering. Gogulski (2014) indicates that late payments by owners resulted in 

substantial bankruptcy among contractors. Additional research into the effects of unethical 

practices on project delay is required to support the empirical evidence (Sweeney, 2013). These 

issues may link to such forms of instability as corruption, terrorism and violent extremism, 

which are widespread in developing countries.  This may in turn serve to reinforce doubts as 

to the effect of these factors on delays in the construction industry. Unethical practices can be 

discovered at every phase in the construction projects for example in the planning phase and 

the awarding of the construction contracts (Kwan & Ofori, 2001; Uff, 2003; Rodriguez, Waite 

& Wolfe, 2005; Stansbury, 2005). In the process of awarding the construction contracts, the 

conflict of interest amongst the stakeholders always plays a very key role in the unethical 

practices (Shah et al., 2018).  There are related characteristics in the construction sector that 

actually make the sector prone to corruption, and this includes the huge number of 

subcontractors, extensive need for approvals and permits, uniqueness of projects that make it 



  45 

 
 

difficult to compare prices in the sector, and numerous opportunities for delays and overruns 

which are some of the normal circumstances that make it easy for corruption to exist. Since the 

major practice is attributed to the stakeholders, the attributes that are related to unethical 

practices are generally difficult to discuss in normal circumstances as the fear of repercussions 

plays a large part (Stansbury, 2005). From the review of the previous literature, it can be 

observed that there is a very limited empirical evidence exists for the impact of these internal 

factors, while none of these studies has explored the relationship between unethical behaviours, 

stakeholders' culture, and coordination, related to the delay and cost overruns in the 

construction projects. Studying these two factors is especially important when seeking to gain 

a profound understanding of the effect of the observed differences on construction project 

completion, and especially in developing countries, which struggle with delays more than 

others (Sweeney, 2013). Although unethical practices and coordination failures are a 

worldwide phenomenon, these issues especially plague developing countries and those in 

democratic transition (Spector, 2005). This justifies the focus of the present research on the 

impact of coordination issues and unethical practices on delays in a developing country, namely 

Jordan, which represents a good example of a developing country.  

In this chapter, I aim to introduce coordination issues and unethical practice attributes 

that have been previously shown to affect organisational outcomes and explore the effect of 

these additional factors on the timely completion of construction projects. While the results of 

the studies performed so far indicate that several causes of delay are experienced regardless of 

behavioural and cultural factors in different geographical regions, none of these studies has 

explored the relationship between unethical behaviours, stakeholders’ culture, and delays in 

the construction projects (Arditi et al., 2017). These issues need to be investigated to seek the 

similarities and differences in the coordination factors among the different project stakeholders 

(Alaloul et al., 2016; Noman et al., 2018). Previously, coordination issues have been studied in 

a few research articles (Vidalis and Najafi, 2002; Mahamid, 2017), which included only one 

attribute (lack of communication between project parties). This attribute has been studied 

before as a single attribute with a non-bonded relation, and not as a part of coordination as a 

factor. I believe that it is not just lack of communication that is important, and that conflict 

between parties and the involvement of foreign parties are important attributes concerning 

timely project completion.  
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To sum up, in reference to the previous discussion in the general literature review 

chapter and from the reviewed studies, it is safe to conclude that the construction industry is 

associated with delays. Despite a large number of studies on the causes of delays in construction 

projects, there is still a lack of agreement about the reasons which stand behind delays in 

construction. This leads to the need for additional research to support the empirical evidence. 

In addition to that, no one has laid emphasis on the role of the internal organisational issues, 

such as coordination issues and unethical practices. Furthermore, there is a growing desire to 

eradicate the negative impact of construction delays from the construction industry.  Thus, 

understanding these internal issues between project stakeholders may reduce project time in 

construction projects. It is vital to identify the mitigation measures which help to diminish the 

impact on project performance and success and allows managers to make better decisions. Any 

negative impact on the construction industry is not confined to the construction industry but 

may affect the overall economy of a country. This is one of the areas that this study has 

contributed to the body of knowledge. 

This chapter can serve as a guide for all construction project parties with effective 

management in the construction industry to achieve a competitive and time-effective project 

by mitigating or eliminating the most important factors contributing to delays. It also will 

exemplify the research design of surveys that elicit answers about sensitive topics such as the 

effects of unethical practices.  

4.2 Methodology 

4.2.1 Procedures of data collection 

To summarise the general methodology used here, as discussed in Chapter 3, a 

questionnaire survey approach was adopted to find the impact of numerous factors (attributes) 

on delays in the Jordanian construction industry. An online questionnaire survey was designed 

based on previous literature to capture current construction project experiences among project 

managers, engineers, quantity surveyors, architects, clients, consultants, and contractors. To 

achieve this objective, I invited experts and practitioners to participate in an ethically approved, 

structured questionnaire survey. The link to the ‘Google form survey’ was distributed 

individually through the Jordanian Engineers Association (JEA) and Jordan Construction 

Contractors Association (JCCA) members.  

After participants gave consent, they had an opportunity to complete the survey 

whenever it was convenient. Completion of the survey took approximately 15-20 minutes. 
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About 2875 emails with questionnaires were sent out, gaining 269 respondents. Participants 

had a right to withdraw from the research at any given time in the event if they felt it was not 

safe for them to participate in the research, and without giving a reason if they did not wish to.  

It was also ensured that each of the surveys was completed anonymously. Participants were 

given the option to disclose their email addresses for future communication. Much emphasis 

was placed on assuring participants that the survey had ‘full anonymity’, as it was critical to 

gain the true and accurate opinions of the stakeholders. 

As reviewed above, a substantial amount of work has already been done on causes of 

construction delay and there is a peer-reviewed and well-documented set of delay factors 

(attributes) available in the existing literature. The questionnaire survey in my study was 

prepared by incorporating the key delay attributes reported in the literature. The questionnaire 

was divided into three sections: the first section asked for general information about the 

responder; the second section asked for information about the projects which had faced delays 

based on participant experience, and the last section was about the impact of coordination and 

unethical practices on project delay. I utilised a 5-point Likert scale (ranging from 'Very low 

importance' to 'Very high importance') where respondents were asked to rank the importance 

and impact of a particular attribute on delay based on their opinions and/or previous experience. 

4.2.2 Delay factors and their attributes 

Using a peer-reviewed set of delay factors (attributes) that exist in the literature, a total 

of 44 delay attributes were classified into 6 main factors. This classification of delay factors is 

based on Doloi et al. (2012), who used statistical factor analysis to create classifications of 

factors. To this list, I have also added another 5 attributes which represent coordination and 

unethical practices as factors that will be evaluated for the first time to explain delays in the 

construction industry (except for lack of communication between project parties, as a 

previously-used attribute). Table 4.3 below shows a summary of the factors and their attributes 

that will be considered in this study. 
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Table 4-3  Summary of delay factors, and the number of attributes in each factor 

Project-related factor (7 attributes) 

1   Increase in scope of work 

2   Ambiguity in specifications and conflicting interpretation by parties 

3   Faulty soil investigation report 

4   Rework due to change of design or deviation order 

5   Unrealistic time schedules imposed in contract 

6   Non-availability of drawing/design on time 

7   Rework due to error in execution 

Site-related factor (8 attributes) 

8   Restricted access at the site 

9   Extreme weather conditions 

10   Slow decisions from owner 

11   Delay in material delivery by vendors 

12   Site accidents due to negligence 

13   Site accidents due to lack of safety measures 

14   Unforeseen ground conditions 

15   Inaccurate specification of site conditions 

Process-related factor (8 attributes) 

16   Delay in material to be supplied by the owner 

17   Delay in approval of completed work by client (i.e. stage passing) 

18   Delay in material procurement by contractor 

19   Delay in approval of shop drawings and samples 

20   Delay in running bill payments to the contractor 

21   Delay in handing over of site 

22   Delay in finalisation of rates for extra items 

23   Improper storage of materials leading to damage 

Human-related factor (6 attributes) 

24   Consultant or architect's reluctance for change 

25   Poor site management and supervision 

26   Conflict between owners and other parties 

27   Lack of skilled operators for specialised equipment 

28   Poor management among parties 

29   Frequent change of sub-contractors 

Authority-related factor (7 attributes) 

30   Obtaining permission from local authorities 

31   Bureaucracy in client's organisation 

32 Poor organisational structure for client or consultant 

33 Changes in government regulations and laws 

34 Lack of control over sub-contractor 

35 Poor means of contracting 

36 Lack of motivation for contractors for early finish 

Technical-related factor (8 attributes) 

37 Improper planning of contractor during bidding stage 

38 Financial constraints of contractors 

39 Poor labour productivity 

40 Inadequate experience of contractor 

41 Change in material prices or price escalation 

42 Inefficient use of equipment 

43 Use of improper or obsolete construction methods 

44 Unrealistic inspection and testing methods proposed in contract 
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After adopting a comprehensive list of delay factors from the previous literature that uses 

questionnaire surveys. In addition to that, I introduce, two new factors that measure coordination issues and 

unethical practices: the wording of these factors are also based on previous literature that have studied these 

factors in other domains. Table 4.4 below illustrates a summary of coordination issues and unethical 

practice factors and their attributes that will be considered in this study. 

Table 4-4 Summary of coordination issues and unethical practice factors, and the number of attributes in each factor 

Unethical practice factor (2 attributes) 

45 Political connectedness and networks are essential for timely project completion (Manu, et al.,2019)   

46 Falsification, fabrication, and bribes are essential for timely project completion (Niazi & Painting,2017) 

Coordination issue factor (3 attributes) 

47 It is more difficult to complete a construction project when foreign parties are involved (Arditi, et al.,2017) 

48 Lack of communication between project parties has an impact on cost overrun and timely completion (Al Qubaisi et al.,2015) 

49 Conflicts between parties are important determinants for the timely completion of projects within budget(Acharya, et al.,2016) 

4.3 Data analysis and results  

4.3.1 Data reliability  

In reference to the previous discussion in the general methodology chapter, reliability 

is a significant measure to ensure the consistency of the construct over time. In my study, the 

overall value of Cronbach's alpha (Cα) for delay factors data is 0.88, and the values for each 

factor separately are between 0.85 and 0.89, which are considered to be excellent. Table 4.5 

below shows the results of the Cα test for each delay factor. 

Table 4-5 Cronbach’s alpha (Cα) for each delay factor 

Factor Cα 

Project related 0.86 

Site related 0.85 

Process related 0.84 

Human related 0.84 

Authority related 0.85 

Technical related 0.85 

Coordination issues 0.88 

Unethical practices 0.89 

Test scale 0.88 
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4.3.2 Respondents’ experience of delays  

As seen in Table 4.6, the majority (38%) of respondents had experienced between 1 

and 3 delayed projects, with 36% facing over 7 delayed projects, while 5% of respondents had 

not experienced any projects being delayed. As seen in the middle column, 38% of respondents 

faced delays in the range of 10 to 30% of the time, with 26% reporting that projects had overrun 

in the range of less than 10%, and 20 % reporting delays in the range of 10 to 50 %. Meanwhile, 

15% had experienced delays over 50% of their project time.  As seen in the last column, the 

stakeholders responsible for delays were identified as contractors, consultants, and owners. It 

is noticeable that owners were accounted by respondents to be the party most often responsible, 

at 42%, followed by contractors, with 38% accountability, and then consultants, at 20%. 

Table 4-6 Summary of respondents’ profiles 

No. 

projects 

with delays 

Respondents 

(%) 

Percentage 

delay 

Respondents 

(%) 

Delay 

accountability 

Respondents 

(%) 

0 5 Less than 10% 26 Consultant 20 

1 to 3 38 10 to 30 % 38 Contractor  38 

4 to 6 21 31 to 50 % 20 Owner 42 

Over 7 36 Over 50 % 15 
  

 

Table 4.6a in the appendix gives a summary of stakeholders’ assumptions about delay 

responsibility. As seen in this table, the majority of contractors (26 contractors) blamed the 

project clients for delayed construction, while 13 clients blamed the project contractors. 

Please refer to chapter (3) for a more detailed description of the respondents' profiles. 

4.3.3 Factor level analysis -Relative Importance Index (RII) 

One of the major objectives of this chapter is to determine the importance level of all 

delay factors, given that each factor has a different level of impact on construction delays based 

on its complexity and nature. A relative importance index (RII) analysis is carried out in this 

chapter to investigate, identify, and rank factors perceived to affect delays in the Jordanian 

construction industry. This is to provide recommendations for possible ways of coping with 

delays in projects. Doloi (2012), suggests that, based on the frequency of occurrence within an 

independently collected sample, RII provides a good indication of the relative merit of factors 

and attributes. Please refer to chapter 3 for a more detailed description of the RII method.  
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Table 4.7 below illustrates the RII results: the delay factors relating to ‘coordination 

issues’ are at 0.729 and therefore the most important for delays in the construction industry of 

Jordan. The second most important factor delay is ‘authority-related,’ with an RII of 0.688. In 

third and fourth ranks are ‘Project-related’ and ‘human-related’ factors with an RII of 0.664 

and 0.657 respectively, before ‘technical issues’, ‘process-related’ factors, and ‘unethical 

practices,’ with an RII of 0.655, 0.630, and 0.608 respectively. The least important factors for 

delay are ‘site-related,’ with an RII of 0.536.  

Table 4-7 Overall RII ranking by factors causing delay 

Delay factors RII Overall ranking 

Coordination issues 0.729 1 

Authority-related 0.688 2 

Human-related 0.664 3 

Project-related 0.657 4 

Technical issues 0.655 5 

Process-related 0.630 6 

Unethical Practices 0.608 7 

Site-related 0.536 8 

 

These findings from RII are consistent with comparisons of the results between delay 

factors achieved by graphing the average importance for each factor and its standard deviation 

(See figure 4.1).  

4.3.4 Attribute level analysis 

I also calculate RII for each of the 49 attributes. Table 4.8 presents the RII for the top 

10 delay attributes. The top three main delay attributes were ‘delay in running bill payments to 

the contractor (process-related)’, ‘conflicts between parties are important determinants for the 

timely completion of projects (coordination issues)’ and ‘financial constraints of contractors 

(technical issues)’ with an RII of 0.788, 0.769, 0.762, respectively.  
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Table 4-8 Top ten delay attributes and their relative importance index (RII) 

Delay attributes (factors) Rank 

(RII) 

Delay in running bill payments to the contractor (process-related) 1  

(0.788) 

Conflicts between parties are important determinants for the timely completion of 

projects (coordination issues) 

2  

(0.769) 

Financial constraints of contractors (technical issues) 3  

(0.762) 

Rework due to change of design or deviation order (project-related) 4  

(0.758) 

Lack of communication between project parties has an impact on the cost overrun and 

timely completion (coordination issues) 

5 

(0.757) 

Slow decisions from owner (site-related) 6 

(0.747) 

Bureaucracy in client's organisation (authority-related) 7 

(0.738) 

Obtaining permission from local authorities (authority-related) 8 

(0.733) 

Increase in scope of work (project-related) 9 

(0.732) 

Poor site management and supervision (human-related) 10  

(0.724) 

        Table 4.9 represents the bottom 10 delay attributes’ RIIs, which indicate that ‘unrealistic 

inspection and testing methods proposed in contract (technical-related)’, ‘extreme weather 

conditions (site-related)’, and ‘rework due to error in the execution (project-related)’ are the 

least important three reasons for delays, with an RII of 0.567, 0.552 and 0.551 respectively out 

of 49 attributes.  

Table 4-9 Bottom 10 delay attributes and their relative importance index (RII) 

Delay attributes (factors) Rank 

(RII) 

Site accidents due to negligence (site-related) 49 

(0.411) 

Site accidents due to lack of safety measures (site-related) 48 

(0.425) 

Improper storage of materials leading to damage (process-related) 47 

(0.433) 

Restricted access at the site (site-related) 46 

(0.476) 

Faulty soil investigation report (project-related) 45 

(0.483) 

Unforeseen ground conditions (site-related) 44 

(0.483) 

Falsification, fabrication, and bribes are essential for successful project completion (unethical 

practices) 

43 

(0.519) 

Lack of skilled operators for specialised equipment (human-related) 42 

(0.542) 

Rework due to error in the execution (project-related) 41 

(0.551) 

Extreme weather conditions (site-related) 40 

(0.552) 
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4.3.5 Testing for statistical differences between factors/ attributes 

A comparison between delay factors is also illustrated in figure 4.1 below. On average, 

the factors which were worst-rated are site-related and unethical practices factors, while 

coordination issues and authority-related factors were the top-rated factors. It should be noted 

that the remainder of the factors obtained middle-rated scores. With the error bars present, it is 

noticeable that there is a difference in the mean importance rating for each factor. Therefore, I 

can report with some confidence that the mean importance rating of coordination issues is 

significantly greater than for unethical issues and site-related factors, while there is a much 

lower likelihood that project-related, human-related, and technical-related factors differ 

significantly.  

Figure 4.1 Comparison between delay factors. 

 

Note: The bars represent ± standard error measurements. 

From figure 4.1 above it is noticeable that the most common factor that causes delay is 

the coordination factor, followed by the authority and project-related factors. Least in the 

rankings are unethical practices and then the site-related factor. 

Although the results of this test are a clue that the difference may be significant, this 

test is a type of measure of variability, not a statistical test. To draw a more confident 

conclusion, I will perform a statistical test such as OLS regression. 
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4.3.6 OLS regression 

As a second method to support a more rigorous analysis of factors and attributes, I ran 

a basic OLS regression with clustered standard errors.  The results are reported in table 4.10. 

This multiple regression gives a comparison of the mean importance ratings between the 

factors. The dependent variables are the factor/attribute importance ratings from respondents, 

and independent variables are dummies for the category of the factor/attribute, including 

respondent controls in the appendix. 

In this analysis, a positive regression coefficient means that the importance of the factor 

rated by responders is higher for the dummy variable differences factor than for the reference 

factor (benchmark); a negative regression coefficient means that the factor importance is lower. 

The p-values show whether the comparison is statistically significant or not. 

Table 4-10 OLS regression results between each delay factor using pairwise comparison without controls 

Factors Project 

related 

Site 

related  

Process 

related 

Human 

related 

Authority 

related 

Technical 

related 

Coordination 

issues 

Unethical 

practices 

Project related 3.285 
       

… 
       

Site related  -0.603 … 
      

(0.000) 
       

Process related -0.132 0.471 … 
     

(0.001) (0.000) 
      

Human related 0.034 0.637 0.167 …. 
    

(0.400) (0.000) (0.000) 
     

Authority 

related 

0.001 0.761 0.290 0.123 …. 
   

(0.027) (0.000) (0.000) (0.000) 
    

Technical 

related 

-0.012 0.591 0.120 -0.046 -0.170 …. 
  

(0.794) (0.000) (0.001) (0.215) (0.000) 
   

Coordination 

issues 

0.360 0.963 0.492 0.325 0.202 0.372 …. 
 

(0.000) (0.000) (0.000) (0.000) (0.001) (0.000) 
  

Unethical 

practices 

-0.244 0.359 -0.112 -0.278 -0.401 -0.232 -0.603 …. 

(0.000) (0.000) (0.100) (0.000) (0.000) (0.001) (0.000) 
 

Note: Reported coefficients are from a linear regression model using category dummies clustered at the responder level to 

account for heteroscedasticity. P-value testing for the statistical significance between the factor and the benchmark factor in 

each regression is in parentheses. Each column corresponds to a separate regression.  The regressions do not use any control 

variables. 𝐼𝑚𝑝𝑜𝑟𝑡𝑎𝑛𝑐𝑒 𝑟𝑎𝑡𝑖𝑛𝑔 𝑓𝑜𝑟 𝑓𝑎𝑐𝑡𝑜𝑟 𝑗 = ∑𝛼𝑖𝐹𝑎𝑐𝑡𝑜𝑟𝑖 + 𝑢𝑖 
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It is noticeable that site-related, process-related, and unethical practices factors are rated 

as significantly less important than project-related factors, with coefficients of -0.603 

(p=0.000), -0.132 (p=0.001), and -0.244 (p=0.000) respectively.  Authority-related and 

coordination issues are rated as more important than project-related factors, with resulting 

coefficients of 0.001 (p=0.027) and 0.360 (p=0.000) respectively. Human-related and 

technical-related factors are not statistically significantly different from each other. The 

outcomes further specify that there was a statistically significant difference between both 

coordination issues and unethical practices and each factor. To summarise, respondents found 

coordination issues to be the most important determinant of delays, followed by authority-

related and process-related factors and unethical practices, while site-related factors were found 

to be less important as a determinant of delays.   

Table 4.10a in the appendix illustrates the OLS regression results between each delay 

factor with the following respondent controls: type of business, respondent’s governorate, 

construction type, experience in construction, organization type, education, age, and gender. 

The outcomes from this table show that there was no qualitatively significant difference 

between the results whether including control variables or not.  

Now I will look in more detail at each factor and check which attributes are rated as the 

most important. Based on the outcomes of the RII analysis, I will test this within the top 10 and 

bottom 10 attributes groups and determine which differences are statistically significant. The 

results are shown in table 4.11. For top 1 – top 5, there are marginal differences between the 

mean importance of the attributes. It is noticeable that top 3, top 4, top 5, top 6, top 7, top 8, 

top 9, and top 10 are rated as less important than top 1, with coefficients of -0.130 (p=0.062), 

-0.152 (p=0.078), -0.152 (p=0.056), -0.204 (p=0.009), -0.249 (p=0.000), -0.275 (p=0.000), -

0.279 (p=0.004), and-0.320 (p=0.000) respectively. To summarise, respondents found the top 

10 attributes to be the less important determinants of delays compared to the “delays in running 

bill payments to the contractor” attribute, except for the ‘conflicts between parties’ attribute.  

The outcomes from table 4.11a in the appendix show that there was no statistically 

significant difference between OLS regression results whether including controls variables or 

not. 
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Table 4-4  Top ten OLS regression results between each delay factor using pairwise comparison without controls 

Attributes Top 1 Top 2 Top 3 Top 4 Top 5 Top 6 Top 7 Top 8 Top 9 Top 10 

Top 1 3.940 
         

… 
         

Top 2 -0.097 … 
        

(0.259) 
         

Top 3 -0.130 -0.033 … 
       

(0.062) (0.681) 
        

Top 4 -0.152 -0.056 -0.022 …. 
      

(0.078) (0.491) (0.797) 
       

Top 5 -0.152 -0.056 -0.022 0.000 …. 
     

(0.056) (0.296) (0.785) (1.000) 
      

Top 6 -0.204 -0.108 -0.074 -0.052 -0.052 …. 
    

(0.009) (0.197) (0.363) (0.510) (0.513) 
     

Top 7 -0.249 -0.152 -0.119 -0.097 -0.097 -0.045 …. 
   

(0.000) (0.040) (0.105) (0.213) (0.158) (0.530) 
    

Top 8 -0.275 -0.178 -0.145 -0.123 -0.123 -0.071 -0.026 …. 
  

(0.000) (0.028) (0.033) (0.180) (0.113) (0.390) (.660) 
   

Top 9 -0.279 -0.182 -0.149 -0.126 -0.126 -0.074 -0.030 -0.004 …. 
 

(0.004) (0.058) (0.112) (0.163) (0.163) (0.425) (0.752) (0.967) 
  

Top 10 -0.320 -0.223 -0.190 -0.167 -0.167 -0.115 -0.071 -0.045 -0.041 …. 

(0.000) (0.019) (0.046) (0.078) (0.078) (0.225) (0.457) (0.638) (0.667) 
 

Note: Reported coefficients are from a linear regression model using the top ten attributes clustered at the responder level to account for 

heteroscedasticity. P-values testing for the statistical significance between the attributes and the benchmark factor in each regression are 

in parentheses. Each column corresponds to a separate regression. The regressions do not use any controls. Where, 

Top 1 Delay in running bill payments to the contractor (process-related) 

Top 2 Conflicts between parties are important determinants for the timely completion of projects (coordination issues) 

Top 3 Financial constraints of contractors (technical issues) 

Top 4 Rework due to change of design or deviation order (project-related) 

Top 5 Lack of communication between project parties has an impact on the cost overrun and timely completion (coordination issues) 

Top 6 Slow decisions from owner (site-related) 

Top 7 Bureaucracy in client's organisation (authority-related) 

Top 8 Obtaining permission from local authorities (authority-related) 

Top 9 Increase in scope of work (project-related) 

Top 10 Poor site management and supervision (human-related) 

Factors to which each attribute belongs are in parentheses. 

 

The results are shown in table 4.12 below. For bot.6 – bot.10 there are marginal 

differences between the mean importance of the attributes. It is noticeable that bot.4, bot.5, 

bot.6, bot.7, bot.8, bot.9, and bot.10 are rated as more important than bot.1, with coefficients 

of 0.323 (p=0.000), 0.357 (p=0.000), 0.506 (p=0.000), 0.539 (p=0.000), 0.654 (p=0.000), 0.699 

(p=0.000) and 0.706 (p=0.000) respectively.  

The outcomes from table 4.13a in the appendix show no statistically significant 

difference between OLS regression results whether including controls variables or not. 
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Table 4-5  Bottom ten OLS regression results between each delay attribute using pairwise comparison without controls. 

Attributes Bot 1 Bot 2 Bot 3 Bot 4 Bot 5 Bot 6 Bot 7 Bot 8 Bot 9 Bot 10 

Bot 1 2.055 
         

… 
         

Bot 2 0.067 … 
        

(0.153) 
         

Bot 3 0.112 0.045 … 
       

(0.111) (0.528) 
        

Bot 4 0.323 0.257 0.212 …. 
      

(0.000) (0.002) (0.009) 
       

Bot 5 0.357 0.290 0.245 0.033 …. 
     

(0.000) (0.000) (0.003) (0.692) 
      

Bot 6 0.506 0.439 0.394 0.182 0.149 …. 
    

(0.000) (0.000) (0.000) (0.017) (0.048) 
     

Bot 7 0.539 0.472 0.428 0.216 0.182 0.033 …. 
   

(0.000) (0.000) (0.000) (0.025) (0.072) (0.728) 
    

Bot 8 0.654 0.587 0.543 0.331 0.297 0.149 0.115 …. 
  

(0.000) (0.000) (0.000) (0.000) (0.000) (0.040) (0.222) 
   

Bot 9 0.699 0.632 0.587 0.375 0.342 0.193 0.160 0.045 …. 
 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.012) (0.073) (0.573) 
  

Bot 10 0.706 0.639 0.595 0.383 0.349 0.201 0.167 0.052 0.007 …. 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.013) (0.098) (0.518) (0.932) 
 

Note: Reported coefficients are from a linear regression model using the Bottom ten attributes clustered at the responder level to 

account for heteroscedasticity. P-values testing for the statistical significance between the factor and the benchmark factor in each 

regression are in parentheses. Each column corresponds to a separate regression. The regressions do not use any controls. Where,  

Bot 1 Site accidents due to negligence (Site-related) 

Bot 2 Site accidents due to lack of safety measures (Site-related) 

Bot 3 Improper storage of materials leading to damage (Process-related) 

Bot 4 Restricted access at the site (Site-related) 

Bot 5 Faulty soil investigation report (Project-related) 

Bot 6 Unforeseen ground conditions (Site-related) 

Bot 7 Falsification, fabrication, and bribes are essential for successful project completion (unethical practices) 

Bot 8 Lack of skilled operators for specialised equipment (human-related) 

Bot 9 Rework due to error in the execution (project-related) 

Bot 10 Extreme weather conditions (site-related) 

Factors to which each attribute belongs are in parentheses 
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4.3.7 Ordered logit regression - Marginal effects 

Ordered logit regression was conducted in order to test for the robustness of the OLS 

regression results. Ordered logit is appropriate with categorical five-point Likert scale 

responses, where the independent variable in this scale ranged from very low importance to 

very high importance (ordered). In statistics, ordered logit regression postulates that the 

coefficients that describe the relationship between variables, for instance, the lowest versus all 

higher categories of the response variable are the same as those that describe the relationship 

between the next lowest category and all higher categories, etc.  

Marginal effects are often reported with ordered logit regression. As discussed in the 

general methodology section, the marginal effect is an alternative metric that can be described 

as the change in outcome as a function of the change in the independent variable of interest. 

This can be used with a categorical variable and shows the predicted probability of the 

dependent variables falling into a specific category for each of the values of the independent 

variable specified. Marginal effects are a useful method to define the average effect of changes 

in explanatory variables on the change in the predicted probability of outcomes in the logistic 

regression model. Note that logit analysis can only be used for attribute level analysis and not 

for factor level analysis, where the dependent variable is continuous in nature.  

Table 4.13 below illustrates the marginal effect results based on the ordered logit model 

between each top 10 delay attribute using tests one by one without any controls. The table 

shows the marginal effects for the probabilities of average outcome with respect to the 

statistically significant independent variables. 
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Table 4-6  Marginal effect results based on ordered logit model between each top 10 delay attribute using tests one by one 

without controls 

 Attributes Top 1 Top 2 Top 3 Top 4 Top 5 Top 6 Top 7 Top 8 Top 9 Top 10 

Top 1 
          

… 
         

Top 2 0.021 … 
        

(0.189) 
         

Top 3 0.036 0.015 … 
       

(0.008) (0.294) 
        

Top 4 0.035 0.013 -0.001 …. 
      

(0.035) (0.358) (0.935) 
       

Top 5 0.040 0.019 0.004 0.005 …. 
     

(0.008) (0.049) (0.771) (0.711) 
      

Top 6 0.040 0.019 0.004 0.005 0.000 …. 
    

(0.005) (0.209) (0.783) (0.715) (0.997) 
     

Top 7 0.054 0.033 0.019 0.020 0.015 0.015 …. 
   

(0.000) (0.009) (0.133) (0.137) (0.205) (0.234) 
    

Top 8 0.057 0.036 0.021 0.023 0.017 0.017 0.003 …. 
  

(0.000) (0.010) (0.058) (0.151) (0.172) (0.207) (0.234) 
   

Top 9 0.057 0.036 0.021 0.022 0.017 0.017 0.002 0.000 …. 
 

(0.001) (0.029) (0.175) (0.152) (0.262) (0.280) (0.763) (0.974) 
  

Top 10 0.066 0.045 0.030 0.031 0.026 0.026 0.011 0.009 0.009 …. 

(0.000) (0.001) (0.011) (0.021) (0.044) (0.053) (0.333) (0.455) (0.503) 
 

Note: Reported coefficients are based on the marginal effect from Ordered Logit regression model using the Top ten attributes clustered 

at the responder level to account for heteroscedasticity. P-values testing for the statistical significance between the factor and the 

benchmark factor in each regression are in parentheses. Each column corresponds to a separate regression. The regressions do not use 

any controls. The predicted probabilities are computed at the midpoint of the Likert Scale that is y=3. Where, 

Top 1 Delay in running bill payments to the contractor (process-related) 

Top 2 Conflicts between parties are important determinants for the timely completion of projects (coordination issues) 

Top 3 Financial constraints of contractors (technical issues) 

Top 4 Rework due to change of design or deviation order (project-related) 

Top 5 Lack of communication between project parties has an impact on the cost overrun and timely completion (coordination issues) 

Top 6 Slow decisions from owner (site-related) 

Top 7 Bureaucracy in client's organisation (authority-related) 

Top 8 Obtaining permission from local authorities (authority-related) 

Top 9 Increase in scope of work (project-related) 

Top 10 Poor site management and supervision (human-related) 

       The results when comparing the attributes to each other with predicted probabilities at the 

mid-point importance level are qualitatively similar to the previously shown regression 

analysis of OLS. The margins analysis shows the odds of attaining high importance (more 

likelihood) to be rated at most at mid-importance compared to the top 1 attribute for each 

attribute. The odds of attaining high importance (more than average) for top 3 more than top1 

are 0.0357 (p=0.034), while the odds for top 4, top 5, top 6, top 7, top 8, top 9, and top 10 are 

0.0345 (p=0.045), 0.398 (p=0.018), 0.398 (p=0.021), 0.054 (p=0.001), 0.057 (p=0.001), 0.056 

(p=0.001) and 0.065 (p=0.000) respectively. 
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To simplify, compared to the top 1 attribute, a 1% increase in the importance levels of 

the top 3 to top 10 attributes will increase the probability of being on or below the midpoint 

importance level from 3.6% to 6.6% (see the coefficients in the first column). Also, compared 

to the top 2 attributes, it is noticeable that top 3, top 4, and top 6 are not significantly different 

from the top 2 attributes.  Meanwhile, a 1% increase in the importance levels of the top 5 and 

top 7 to top 10 attributes, will increase the probability of being on or below the midpoint 

importance level from 1.9% to 4.5%.  

The outcomes from table 4.13a in the appendix show that there was no qualitatively 

significant difference between the marginal effect results based on the ordered logit model 

whether including control variables or not. 

4.3.8 Respondent level analysis 

In this subsection, I will analyse the differences between different responder types and check 

how much responders agree with each other in terms of their importance ratings.  

Kendell’s coefficient test of concordance 

In reference to the methodology chapter, to validate the degree of agreeableness among 

overall stakeholder groups with respect to the attribute ranking, Kendell’s coefficient test of 

concordance was selected as appropriate for this study. The result of this test was 0.69, which 

shows significant agreement on the rankings among the seven respondent stakeholder groups. 

Ranking of delay factors by stakeholder 

Figure 4.2 and table 4.14 below show the rankings of overall delay factors as ranked by 

various stakeholder groups. 

As seen in figure 4.2, the overall ranking revealed that the coordination issues factor is 

one of the most significant factors influencing delay in construction projects. Project managers, 

architects and engineers share the same viewpoint, as they rank this factor in the first position, 

while clients and contractors ranked this factor in the fifth position, quantity surveyors and 

others ranked it in third and fourth positions, respectively. 

In contrast, the site-related factor is perceived to be a less important ranking factor for 

architects, clients, engineers, project managers, quantity surveyors, and others, ranking this in 

the eighth position in the overall category, while for contractors, it was ranked in the seventh 

position. 
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Figure 4.2  Ranking of overall delay factors by stakeholder 

 

 

Table 4-7  Ranking of overall delay factors as ranked by various stakeholder groups 

Although RII provides some meaningful interpretations of the respondents’ 

perceptions, using regression analysis will provide more robust statistical results for differences 

in opinions about the factors contributing to delays. Table 4.15 shows the relationship between 

the difference in delay factors (as a dependent variable) and the respondents’ type of business 

(as an independent variable) where architects have been set as the benchmark/constant with 

which perceptions of respondents are compared. 
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Factors Eng. Contr. PM Arch. QS Client Other 

RII Rank RII Rank RII Rank RII Rank RII Rank RII Rank RII Rank 

Project-related 0.677 4 0.677 4 0.687 5 0.607 3 0.539 4 0.581 1 0.695 3 

Site-related 0.543 8 0.579 7 0.578 8 0.469 8 0.427 8 0.467 8 0.633 8 

Process-related 0.651 7 0.702 1 0.670 6 0.542 7 0.493 7 0.498 7 0.653 5 

Human-related 0.680 3 0.685 3 0.723 4 0.572 6 0.580 2 0.564 2 0.763 1 

Authority-related 0.710 2 0.693 2 0.767 3 0.616 2 0.589 1 0.562 3 0.702 2 

Technical-related 0.667 5 0.652 6 0.783 2 0.588 4 0.517 5 0.532 4 0.639 6 

Unethical p 0.653 6 0.555 8 0.640 7 0.577 5 0.500 6 0.500 6 0.633 7 

Coordination i 0.753 1 0.663 5 0.847 1 0.785 1 0.556 3 0.502 5 0.659 4 
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As seen in table 4.15 below, the respondents show significant differences in their 

opinions across each type of business about the importance of the delay factors for the 

construction industry. It is noticeable that clients, contractors, others and quantity surveyors 

rated coordination issues attributes as significantly less important than did architects, with 

coefficients of -1.413, -0.606, -0.628 and -1.146 respectively at a statistically highly significant 

P < 0.01.  Project managers have rated coordination issues as significantly more important than 

architects, with coefficients of 0.31. The outcomes further show that compared to architects, 

there was no statistically significant difference between clients and quantity surveyors; they 

share the same viewpoint on determinants of each delay factor except coordination issues. 

While it is observed that there was no statistically significant difference between all 

stakeholders, they share the same perspective in identifying unethical practices.   
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Table 4-8  Delay factors -OLS regression testing for differences between stakeholder groups and how they rate each factor’s 

importance 

 

Stakeholder 

groups 

Project-

related  

Site-

related  

Process-

related  

Human- 

related 

Authority-

related  

Technical

- related  

Coordinati

on issues  

Unethical 

practices   

Type of business 

Architects /constant 
3.033 

*** 

2.343*** 2.711*** 2.862*** 3.078*** 2.939*** 3.924*** 2.886*** 

Client -0.128 -0.010 -0.219 -0.040 -0.268 -0.281 -1.413*** -0.386 

Contractor 0.352 0.55*** 0.801*** 0.563*** 0.388** 0.320* -0.606*** -0.112 

Engineer 0.353** 0.373*** 0.545*** 0.536*** 0.475*** 0.395*** -0.16 0.380 

Other 0.443* 0.824*** 0.553*** 0.953*** 0.430* 0.255* -0.628*** 0.281 

Project Manager 

(PM) 
0.403** 0.545** 0.639*** 0.755*** 0.758*** 0.973*** 0.31** 0.314 

Quantity Surveyor 

(QS) 
-0.337 -0.210 -0.244 0.038 -0.137 -0.356 -1.146*** -0.386 

         

p (client=contractor) 0.072 0.001 0.000 0.002 0.015 0.003 0.007 0.295 

p(contractor=Engine

er) 
0.992 0.170 0.016 0.835 0.496 0.510 0.010 0.013 

p (Engineer=other) 0.700 0.008 0.962 0.009 0.824 0.108 0.016 0.710 

p (other=PM) 0.869 0.152 0.662 0.254 0.126 0.000 0.000 0.907 

p (PM=QS) 0.000 0.001 0.000 0.008 0.002 0.000 0.000 0.028 

         
Experience in 

construction 

11-15 years /constant 

3.197*** 2.545*** 3.109*** 3.216*** 3.502*** 3.170*** 3.546*** 3.627*** 

6-10 years 0.171 0.180 -0.073 0.247 -0.127 0.038 -0.282 -0.761*** 

Less than 5 years -0.021 0.003 -0.153 -0.270* 0.598*** -0.178 -0.329 -0.451** 

Over 15 years 0.115 0.199* 0.141 0.180 0.071 0.223* 0.152 -0.757*** 

         

p (6-10=less than 5) 0.296 0.382 0.652 0.003 0.004 0.207 0.835 0.123 

p (less than 5 = over 

15 years) 
0.367 0.173 0.032 0.001 0.000 0.001 0.009 0.103 

         
Education 

Bachelor’s /constant 
3.300*** 2.723*** 3.203*** 3.328*** 3.471*** 3.294*** 3.739*** 3.033*** 

Diploma -0.365 -0.098 -0.260 -0.207 -0.341 -0.544** -1.012*** 0.012 

Master’s degree 0.042 -0.154 -0.212 -0.004 -0.091 -0.004 -0.261 -0.005 

PhD -0.300 -0.223 0.063 0.005 0.100 0.049 -0.073 0.280 

         

p(Diploma=Master) 0.127 0.800 0.875 0.399 0.459 0.027 0.003 0.964 

p (Master= PhD) 0.274 0.743 0.333 0.980 0.598 0.853 0.662 0.444 

         
Type of organisation         

Clients /constant 3.152*** 2.388*** 2.82*** 3.274*** 3.435*** 2.987*** 3.528*** 3.042*** 

Consultants -0.215* -0.08 0.076 -0.372*** -0.255* 0.053 0.277 -0.062 

Contractors 0.374*** 0.596*** 0.622*** 0.312** 0.150 0.512*** 0.093 0.070 

Other 0.282 0.529*** 0.379* 0.126 0.127 0.450** -0.006 -0.125 

         
p(Consultants=Cont

ractors) 
0.000 0.000 0.000 0.000 0.000 0.000 0.172 0.395 

p (Contractors= 

Other) 
0.595 0.683 0.196 0.286 0.908 0.729 0.686 0.324 

Note:    *** p<.01, ** p<.05, * p<.10 
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Less experienced groups (with less than 5 years’ experience) have different perceptions 

for most of the factors, rating some factors as more important others as less important than 

other groups. They rated authority-related factors as significantly more important than the 11-

15 years’ experience group, with coefficients of 0.598 at a statistically highly significant P < 

0.01. Also, it is observed in the above regressions that there is less difference between the other 

experience groups, although the unethical practices factor has been rated very differently by 

different experience groups. The medium experience group of 11-15 years rate unethical 

practices as much more important statistically than lesser experience groups or the more than 

15 years’ experience group. 

On the other hand, I found that there is not much difference in the ratings of the 

respondents when grouped by education level. Less-educated groups (Diploma degrees) rated 

technical and coordination factors as slightly less important than other groups, while medium-

educated groups (Bachelor's degrees) rate unethical practices as much more important 

statistically than other groups. 

Similarly, I found that respondents who work as consultants, contractors, and other 

types of organisation seemed to have different perceptions compared to respondents who work 

in a client organisation. It is observed that except for consultant organisations, respondents 

working in contractor organisations think that all factors except authority, coordination and 

unethical practices are more important than other stakeholders. The outcomes further show that 

there was no statistically significant difference between consultants, contractors and other types 

of organisation in terms of their viewpoint on coordination issues and unethical practices. 

4.4 Discussion 

In my study, the first objective was to explore which factor (attribute) played the most 

significant role in explaining the delay in the construction industry. I found that the 

coordination issues factor was the most significant factor. The coordination issues factor 

includes the attributes of conflicts between parties, involvement of foreign parties, and lack of 

communication between project parties. This result indicates that coordination issues between 

the parties have a negative effect on project delays. This finding is not unexpected, as it is in 

support of the relationship between coordination issues and project success in some previous 

studies. Al Qubaisi et al. (2015) and Alaloul et al. (2016) are in agreement with this result, as 

they suggest that communication within teams may affect success and could lead to failure in 

the timely completion of projects. Also, this result is similar to the result of Frimpong et al. 
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(2003), as one of their key findings was that sufficient coordination and personal rapport 

between project parties can lead to a reduction in unneeded paperwork and unnecessary 

meetings and hence, greatly reduce overall construction project time and costs. 

I found that the most significant attributes of project delay in construction projects were: 

(1) delay in progress payment; (2) conflicts between parties; and (3) financial constraints of 

contractors. The delay in running bill payments to the contractor attribute is the top important 

attribute, which supports findings by Abd El-Razek et al. (2008), where delays in contractor’s 

payments from the owner was one of the most important factors influencing time delay in the 

Egyptian construction industry. This study demonstrates how this attribute can greatly impact 

project delay and suggests the significance of applying cash flow analysis to coordinate cash 

requirements among projects.  This is moreover also in agreement with the views of Bajjou 

and Chafi (2020), who found that delay in progress payments is the most vital cause of project 

delay in the Moroccan construction projects. The study emphasises that any delay in payments 

to the main contractor and its subcontractors may impact daily construction expenses and the 

accomplishment of project works as a result. 

On the other hand, I found that the attributes rated as least important in causing project 

delays in the construction industry are: (49) site accidents due to negligence; (48) site accidents 

due to lack of safety measures; and (47) improper storage of materials leading to damage. This 

finding is in contradiction with the findings of Doloi (2012), who found site accidents due to 

negligence and lack of safety measures to be the most significant attribute cause of delays in 

India. This shows the development represented by providing proper safety devices to workers 

and appropriate safety measures adopted on the site in Jordan, which may prevent construction 

site accidents, in addition to locking tools and materials safely away inside a shipping 

container. 

The second objective of my study was to investigate the importance of coordination 

issues and unethical practices as contributors to project delays compared to the other factors 

previously studied. As mentioned above, I found that coordination issues were one of the most 

important contributors, while unethical practices were one of the least important ones. This 

result emphasises that coordination issues are vital in ensuring the successful accomplishment 

of all project stages (Alaloul et al., 2016).  
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This finding also supports the assertion that there is a robust correlation between good 

communication between project members and project success (Shah, 2016). Similarly, through 

effective communication between clients and contractors over the construction phases, there 

can easily be capacity to keep the project on schedule, leading to meeting the construction 

target (Doloi, 2013). Therefore, the founding of a suitable coordination protocol is the most 

important task for all project stakeholder parties. With proper communication, unethical 

practices are minimised and coordination is improved: therefore, there will be no delays or time 

overruns. 

To add to this, unethical practices have been previously shown to play crucial roles in 

project success/failure, in terms of lack of productivity, low return and project abandonment, 

and have an adverse impact on the faith of investors and client confidence in construction 

projects (Kenny, 2009). Shih et al. (2018), through a study of unethical practices' impact on 

product quality, argued that issues of ethics in the construction project should be viewed as 

something of interest, implying that they may have an important effect on the construction 

industry. While they find that, I do not find that unethical practices have much of an effect. 

This factor is rated as one of the least important. Unethical practices include “political 

connectedness and networks” and “falsification, fabrication, and bribes” affecting delays. 

Political connectedness and network attributes were rated as more important through this 

factor.  This is however in agreement with Spector’s (2005) view that anti-unethical practice 

strategies that focused on law enforcement and the development of appropriate laws had no 

appreciable effect after a decade of implementation. Thus, Spector advocates a sectoral or 

decentralised approach to combating unethical practices as opposed to a generalised or 

centralised approach. A sectoral approach offers one of the best methods of understanding 

unethical practices and developing an anti-corruption strategy (Sweeney, 2013). 

The reason why I find unethical practices to be the least important may be because 

unethical practices are a hidden problem that occurs “behind the scenes” or in the shadows. So, 

these can be hard to discuss in normal circumstances, as there may be a fear of repercussions. 

Also, it can be difficult to see the signs of such practices, and even more challenging to 

eradicate them completely (Yap et al., 2020). The findings may be due to the possibility that 

respondents were not aware of unethical practices happening in their organisations, as these 

are going on in the top-level circles of the organization and “behind the scenes”.  This may 

support the view of previous studies that have not discussed unethical practices as critical 

causes of delay. Another reason could be the feeling of the survey respondents to obey to social 
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desirability bias and not to admit that unethical practices are important in their field/industry. I 

will deal with this question in my last empirical chapter in more detail and show that this is 

indeed not the case: respondents’ importance ratings do not differ when they are asked about 

their personal unethical practice experience versus their general opinions in the construction 

industry.  

My study also sought to verify if there was a significant difference between stakeholder 

groups in ranking the factors behind delays in construction projects. The results reveal that 

there are significant differences in the stakeholder groups' opinions as perceived by 

respondents’ experiences in construction related to the importance of delay factors for 

construction projects. While through my study I found contractors blaming the project clients 

for delayed construction, similarly, Al-Khalil and Al-Ghafly (1999) reported a lack of 

agreement between project stakeholder groups in identifying the causes of project delays to be 

key in causing differences between the stakeholders. A lack of in-depth understanding by 

contractors of the project scope and design often leads to inefficient construction and poor 

productivity in the construction project, while the project client’s goal of value for money 

places major trust in consultants to accomplish most projects (Doloi, 2013). My study confirms 

the lack of in-depth understanding, especially from the contractors to the engineers, and then 

clients and architects. Different years of experience in my study show different perceptions.  

This result is in alignment with McLellan et al.’s (2012) vision through their reported finding 

that differences in respondents’ ratings could depend on the extent of a respondent’s prior 

experience. 

 Moreover, I found that there was no significant difference in the ratings of groups with 

different educational levels. Less-educated groups (diploma degrees) rated technical and 

coordination factors as slightly less important than other groups, while medium-level educated 

groups (Bachelor's degrees) rate unethical practices as far more important than other groups. 

The reason for this could be due to the majority of the respondents having bachelor’s degrees. 

The education of project members can have a positive impact on project effectiveness. In 

today's environment, being professional is almost a necessity, if not an obligation (Pihir et al., 

2008). However, a lack of in-depth understanding among contractors of the project design and 

scope often leads to poor on-site productivity and inefficient construction in construction 

projects.  
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Unlike other stakeholders, project managers in my study rated that coordination issues 

could significantly impact project delays, rating coordination issues as significantly more 

important than other factors, while contractors, clients and quantity surveys think otherwise. It 

is possible that this result was obtained due to the significant role of project managers in 

construction projects. Project managers oversee all aspects of the building process, and their 

responsibility typically is in ensuring that the construction project is completed on time and 

within budget and scope. In other words, project managers are responsible for the success of a 

project. Toor et al. (2008) found that project managers who were experienced construction 

managers played a key role in avoiding many project problems which might impact upon 

project time completion. 

Therefore, project managers are able to provide a key understanding of the overall 

construction project and its phases in comparison to other stakeholders (Adams & Campbell, 

1982). For instance, any communication gap between suppliers and project managers (e.g. a 

missed phone call or follow-up email) can cause delays in the supply chain which can hinder 

workers relying on that material to conduct their work, and ultimately, cause delays in the 

project. Hence, it is understandable that project managers deem coordination issues as more 

significant than other stakeholders. Also, it is observed in the results that the clients had 

differing views on all aspects of delay factors compared to the other stakeholders. It was 

noticeable that clients rated all factors as less important compared to other stakeholders. This 

perhaps can be associated with the client’s lack of experience in project work /ground level 

activity or their responsibility being far away from the project site. 
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Chapter 5 Coordination issues and unethical practices in comparison with other determinants 

of cost overruns in the construction industry 

5.1 Introduction 

Cost overruns in the construction industry are common and have been a wide research 

topic in mainstream projects (Doloi, 2013). A cost overrun is generally defined as an 

unexpected increase in the agreed and budgeted project cost by the project stakeholders. While 

cost estimation is a technique for predicting expenditure, cost estimation success is based on 

resources, accurate integration of project information, and control over each aspect of project 

implementation. Within the construction process, some factors that affect project cost during 

the initiation, conception, planning, and design phases have been widely investigated in essence 

based on the contractor’s cost-estimating expertise (Baloi and Price 2003). 

It is important to note the factors attributed to cost overruns and how untimely 

completion leads to failure in the budget allocated. According to Kulkarni (2007), the 

construction industry is one of the major sectors to stimulate and provide ingredients for the 

improvement of the nation's economy. However, construction projects have a poor reputation 

related for delivering projects on a budget (Aljohani et al., 2017). While the extent of 

construction projects is reasonably well developed, struggles and failures are still witnessed in 

many instances and countries, due to varied reasons such as poor management and financial 

problems that could cause cost overruns (Toor and Ogunlana 2008). The major criterion for a 

successful construction project is to complete and deliver within the contractually agreed cost 

(Durdyev, 2020).  

It is safe to conclude that the majority of construction projects are associated with cost 

overruns (Toor & Ogunlana, 2008). This results in wasted resources, which is very costly for 

the economy. As the industry is highly capital-intensive, it leads to the profit margins being 

highly sensitive to increases in project costs. This has resulted in a large body of literature 

examining the causes behind cost overruns. With this growing volume, the schedule 

performance of the construction sector is a significant topic for investigation.  As such, a deeper 

understanding of the cost overrun phenomenon in construction projects is valuable. This 

chapter aims to contribute to this line of research and further understanding of the determinants 

of cost overruns in construction projects.  
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To offer an understanding of whether the problem of cost overruns stretches to projects 

managed by the government, high-profile examples include the Wembley Stadium in the UK, 

which had a cost overrun of 50%, and the Big Dig project in the USA, which experienced a 

220% cost overrun (Flyvbjerg, 2014). Another example is the Parliament Building in Scotland, 

which faced a more than 900% cost overrun (Love et al., 2011). Both Summer Olympic and 

Winter Olympic Games have also had their fair share of financial catastrophes such as project 

cost overruns (Flyvbjerg & Stewart, 2012). In recent years, the Rio de Janeiro Olympic Games 

in 2016 cost just under $14 billion, representing 352% over budget, while the London Olympics 

in 2012 cost just under $15 billion with a 76% cost overrun.  Besides, the Sochi Winter 

Olympics Games in 2014 cost just under $21.89 bn, representing a 289% cost overrun 

(Flyvbjerg et al., 2016). Similarly, totaling £21bn, the Channel tunnel which connects England 

to France has become one of the most expensive construction projects in history, running over 

a year over the expected date at a colossal 80% more than the projected cost (Paraskevopoulou 

& Boutsis, 2020). Further, in order to organize the FIFA World Cup 2022, Qatari public 

construction projects are currently experiencing 54% cost overruns, while maintenance 

construction projects are experiencing 50% for both delays and cost overruns (Senouci et al., 

2016). 

A question that would actually add value to the study is that of how often cases of cost 

overrun occur. KPMG conducted a survey study in 2015 and concluded that 69% of 

construction projects were over budget by more than 10% (Ross, 2016). Among these studies, 

Callegari, Szklo and Schaeffer (2018) employed secondary data analysis to measure cost 

overruns in energy projects. Their results reveal that the most important factor in cost overruns 

was project size, such that the larger projects tend to be more sensitive to cost overruns. Faridi 

and El‐Sayegh (2006) employed structured questionnaires to survey 105 respondents, made up 

of owners, contractors and consultants working on the construction projects. Then, they used a 

relative weight (importance) analysis of factors and found that internal organisational issues 

such as poor early planning, slow decision making, weak preparation and shortage of materials 

were the highest-ranking factors for project cost overrun. In contrast to Faridi and El‐Sayegh 

(2006), Koushki et al. (2005) found that client-related factors had a significant impact on cost 

overruns. They singled out the client’s changes in orders, internal financial constraints of the 

contractor, and owner experience as the predominant factors in cost overruns in construction 

projects in Kuwait.  
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Meanwhile, Koushki, Al‐Rashid, and Kartam (2005) used a structured questionnaire 

method for primary data collection, and the survey strategy was justified based on a lack of 

documented secondary data. They focused on construction projects in Kuwait using methods 

of frequency distribution analysis and applying chi-square tests.  

Out of 3407 projects in Nigeria, the minimum percentage of cost overruns of projects 

was approximately 188% (Omoregie & Radford, 2006). In other related research, 64% of 

infrastructure projects in the gas and oil industry have recorded cost overruns in different 

categories, one of which exceeded the budgeted cost by $500 billion (Ernst & Young report 

2014; Gbahabo et al., 2017).   Flyvbjerg (2011) argues in recent surveys that 90% of major 

construction projects suffer from cost overruns in the UK, based on a sample of 258 

infrastructure projects and representing different project types, geographical regions. Also, he 

found that construction cost overrun was over 80 percent in real terms based on ex-post studies 

of the Channel Tunnel between France and the UK. 

Across numerous countries, project cost overruns have been identified to occur most 

commonly from the inaccurate or unrealistic estimation of time and project cost and/or 

miscommunication between contractors, subcontractors and property owners. Contractors, 

owners, and consultants may also suffer from project cost overruns through higher overheads, 

material and labour costs (Toor et al., 2008). The literature has presented varied evidence on 

the main reasons behind construction cost overruns. Al-Juwairah (1997) and Al-Gwaiz et al. 

(2006) identify the significant factors that impact the Saudi Arabian construction industry and 

address their proper allocation. Results from these studies reveal that changes in order/design 

and cost of materials are significant. At the very least, these changes require reworks or 

additional works that impact the project cost, since the project budget has already been 

completed.  Design problems (changes in design and incomplete design) were found to be 

major causes of cost overruns in various studies (Kaming et al. 1997; Akpan and Igwe 2001; 

Shane et al. 2009; John et al. 2010; Ahiaga-Dagbui and Smith 2014; Kim et al. 2017; Gunduz 

and Maki 2018; Mahamid 2018; Huo et al., 2018). Numerous factors, such as construction 

errors, errors made in the design process, and revisions requested by the client, can lead to 

changes in orders/design. Hence, these issues impact the project cost (Aslam et al., 2019). 
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A study conducted by Durdyev et al. (2012) in Turkey finds that improper planning is 

the most important factor causing cost overruns. Poor planning was found to be one of the 

major causes of cost overruns in several studies (Arditi et al., 1985; Alinaitwe et al., 2013; 

Adam et al., 2017; Venkateswaran & Murugasan, 2017; Huo et al., 2018; Mahamid 2018; 

Gunduz & Maki, 2018). Planning is defined as a function that helps to manage the project 

activities that are necessary to accomplish the project objectives (Martin & Miller, 1982). 

Hence, it has been considered to be critical to potential project success and any improperly 

planned project can face several consequences, such as poor cost performance (Alinaitwe et 

al., 2013), project delays (Durdyev & Hosseini, 2019) and productivity problems (Durdyev et 

al., 2018). 

In an example of a rapidly developing country, in India, Patil and Pankaj (2016) and 

Tejale et al. (2015) found that the major causes of project cost overrun were high transportation 

costs and material shortages. These issues lead to material price rises which eventually impact 

the project's estimated budget. According to Kim et al. (2018), the most significant cost overrun 

factors in Vietnam were additional work, materials cost and schedule delay, while selective 

tendering, financial issues, negotiated methods and procurement and tendering methods were 

the most important cost overrun factors in the Malaysian construction projects (Rahman et al., 

2013; Shehu et al., 2014). In Australian construction projects, Shah (2016) found that the most 

important causes were: methods of construction, planning and scheduling deficiencies, and 

effective monitoring and feedback processes. Hinze et al. (1992) investigated the major factors 

affecting cost overruns in the US construction industry. This study shows that the top two cost 

overrun factors were the increase in project size and the increase in the number of bidders. 

According to Huo et al. (2018), design problems and incomplete design and implementation 

phases were rated as the major cost overrun factors in Hong Kong. 

Poor project planning experiences manifest themselves through numerous factors such 

as unrealistic/poor project scheduling, which is eventually believed to impact the contractor’s 

and client’s profits due to an increase in asset price (Durdyev, 2020). A good project budget 

starts with proper planning. Often, numerous examples such as not enough data being collected, 

or bad estimates when formulating the budget, can lead to an increase in project cost due to 

unpredictable works and expenses (Al-Hazim & Salem, 2015). 

There is substantial variability on what factors are found to cause cost overruns the 

most across studies and countries, and there is little agreement across them.  The table 5.1below 
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reviews the research carried out in several countries and lists the factors/attributes that cause 

cost overruns in the construction industry in each study. 

Table 5-1  Notable literature from different countries identifying the top factors/attributes that cause cost overruns in the 

construction industry 

Region Key cost overrun factors Source reference 

Hong Kong • Design problems and incomplete design 

• Implementation phase 

• The length of the preconstruction phase 

(Huo et al., 2018) 

Palestine • Awarding the bid to the lowest price, 

• Poor planning in early stages of the project 

• Financial status of the owner  

(Mahamid, 2013) 

Vietnam • Additional work 

• Material cost 

• Schedule delay 

(Kim et al., 2018) 

Malaysia • Selective tendering 

• Negotiated method 

• Procurement and tendering methods 

• Price variation of materials 

• Financial problems and cash flow of contractors 

(Shehu et al., 2014) 

 

(Rahman et al., 

2013) 

Singapore • Lack of resources  

• Poor contractor management  

• Shortage of labour and design delays 

(Toor & 

Ogunlana, 2008) 

Nigeria • Design and documentation issues 

• Rework and improper planning by contractor 

• Outside project environment, 

• Materials price fluctuation & insufficient time 

• Lack works 

(Aje et al., 2017) 

 

(Kasimu, 2012) 

Ethiopia • Material price fluctuation 

• Cost underestimation 

• Delay in supply of raw materials and equipment 

(Belachew et al., 

2017) 

South 

Africa 
• Changes in scope of work on site 

• Incomplete design at time of tender 

• Contractual claims 

(Ramabodu et al., 

2013) 

Indonesia • Inflationary increases in material cost 

• Inaccurate material estimates 

• Project complexity 

• Estimated costs 

• Implementation and working relationships 

• Project documents 

(Kaming et al., 

1997) 

 

(Rauzana, 2016) 

Brazil • Change of scope 

• Lack of design detail during budgeting 

• High indirect cost in a period of low productivity 

(França & Haddad, 

2018) 

Iran • Lack of attention to inflation 

• Inaccurate budgeting and resource planning 

• Defects are inaccurate first drafts 

(Samarghandi et al., 

2016) 
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India • High transportation cost 

• Change in material specification 

• Escalation of material price 

• Material shortage 

• Shortage of labour 

• Unavailability of competent staff 

(Patil &Pankaj, 

2016) 

 

(Tejale et al., 2015) 

Pakistan • Inappropriate government policies and priorities 

• Improper planning 

• Price escalation on major construction materials 

(Nasir et al., 2011) 

Saudi 

Arabia 
• Bid award for lowest price 

• Frequent changes in design 

• Improper planning, 

• Internal administrative problems 

• Payment delay 

• Poor communication between parties 

(Ahady et al. 2017) 

 

(Alhomidan, 2013) 

Australia • Planning and scheduling deficiencies 

• Methods of construction,  

• Effective monitoring and feedback process 

(Shah, 2016) 

Jordan • Schedule delay (time overrun) 

• Frequent design changes 

• Changes and additional works at owner request 

(Bekr, 2015) 

United 

Arab 

Emirates 

• Design variation 

• Poor cost estimation 

• Delay in client’s decision-making process 

(Johnson & Babu, 

2020) 

Egypt • Additional works by the owner 

• Inaccurate review of the plans and contract document 

• Poor feasibility planning and cost control during work 

(Shibnai & Salah, 

2015) 

USA • Increase in project size  

• Increase in the number of bidders 

(Hinze et al., 1992) 

Turkey • Improper planning 

• Inaccurate project cost estimation 

• High cost of needed resources 

(Durdyev et al., 

2012) 

 

There are two types of studies conducted about project cost overruns in construction 

projects. The first type focuses upon construction project cost overrun factors, while the second 

type relates to analysis of reported project cost overrun factors (Durdyev, 2020). Several 

authors reported the complexity of cost overrun analysis through studies conducted for the 

specific locations (Durdyev et al., 2017; Iyer and Jha, 2005; Abd El-Razek, Bassioni, & 

Mobarak, 2008). In some of the above studies, the priority was to identify significant causes 

based on the perceptions of different stakeholders in construction projects.   

This, therefore, suggests that project cost overrun remains a widespread challenge 

within construction projects globally. While there has been a very large number of factors 

studied in the literature (As seen in table 5.1), there is a clear need for an update on the causes 
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of cost overruns, critical analysis and validation of these factors. In many of these previous 

studies, all cost overrun factors determined at an early stage of the project process are classified 

as uncontrollable risks (Akinci & Fischer, 1998). There is still a lack of consensus as to which 

factors are the most important determinants of cost overruns (Ahiaga-Dagbui et al., 2017). In 

addition to the previously studied attributes and cost overrun factors, there remains a strong 

need to study other factors that may play a role but which so far have been neglected.   

Through this chapter, I present the details of a quantitative study of cost overrun factors 

in Jordanian construction projects. I discuss the methodology adopted in the study, outline 

some of the available methods for carrying out industry surveys, and highlight their known 

limitations. The main objective of my survey is to identify the existing practices, to understand 

the problems associated with a cost overrun factors, and quantify the impacts of cost overrun 

factors in construction projects from industry experts’ viewpoint. In addition to this, I introduce 

two new factors that have previously been underrepresented in the literature, namely 

coordination issues and unethical practices, as determinants of cost overruns in the construction 

industry.  

While there is a lack of consensus in the existing literature on the most important 

factors, there have been attempts recently to bring some clarity as to how the factors can be 

ranked in terms of importance. A recent extensive literature study by Durdyev (2020) compiled 

and reviewed all the causes of project cost overruns in the construction industry globally. They 

ranked the causes of cost overruns by calculating the number of citations each factor had 

received in the literature. Table 5.2 below illustrates the top 10 causes of cost overrun as 

measured by that study.   

Table 5-2  Top 10 causes of cost overruns in construction projects identified from the literature extracted by Durdyev (2020). 

Rank Causes of cost overrun No. of citations 

in literature 

1 Design problems and incomplete design 23 

2 Inaccurate estimation 23 

3 Poor planning 20 

4 Weather 18 

5 Poor communication 18 

6 Stakeholders’ skill, experience and competence 17 

7 Financial problems/poor financial management 17 

8 Price fluctuations 16 

9 Contract management issues 15 

10 Ground/soil conditions 13 
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Frimpong et al. (2003) affirm that sufficient coordination and personal rapport between 

project parties can lead to a reduction in unneeded paperwork and needless meetings and hence, 

significantly reduce overall project time and costs, while Al-Kharashi and Skitmore (2009) 

suggest that different stakeholder parties blamed each other for cost overruns. This may 

indicate that project cost overruns could be indirectly affected by coordination issues between 

the parties. Understanding these internal issues between project stakeholders may reduce 

project costs and time in construction projects (Xue et al., 2010). Those related studies so far 

have ignored the potential effect of internal coordination factors on project completion and cost 

overrun (Ahiaga-Dagbui et al., 2017; Berger, 2011) Hence, there is limited evidence of the 

potential impacts of coordination issues on organizational outcomes (Ahiaga-Dagbui et al., 

2017; Berger, 2011), and this chapter has aimed to fill this gap. 

Coordination issues become even more extensive when employed in global 

marketplaces where trade success is required, while linguistic barriers make global trade more 

complicated (Howitt, 2006). Likewise, insufficient coordination can lead to conflict between 

team members and poor decisions. In the management sector, relationship conflict refers to 

disagreements about values and personal norms. Lim and Yazdanifard (2012) elaborate that 

relationship conflict reduces the motivation and productivity amongst team members. Thus, 

these indicators seem ideally suited to my study results.   The study by Frimpong et al. (2003) 

suggests that major project cost overrun occurs through the implementation phase: hence, 

different parties, such as contractors and consultants, blame the other construction project 

stakeholders for cost overruns. This may indicate that project cost overruns could be affected 

by coordination issues between the parties. Notably, behavioural effects and cultural 

differences might contribute to coordination issues, which in turn could lead to inefficiencies 

in the agreed cost of construction projects (Xue et al., 2010). Al Qubaisi et al. (2015) suggest 

that cultural factors and communication within teams may affect the success and cost overrun 

of projects in the UAE. At the same time, related studies seem to ignore the potential effect of 

communication on project cost (Ahiaga-Dagbui et al., 2017). Understanding of these internal 

issues may reduce costs in international construction projects (Xue et al., 2010).  

Important to note is that there is a growing desire to eradicate fraud and corruption in 

construction projects. There are certain characteristics that make the construction sector prone 

to corruption. The characteristics include competition; a large number of small-scale 

subcontractors; several permits and approvals, the uniqueness of many projects making it 

complex to compare pricing; the opportunities for overruns; and the fact that it is possible to 
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conceal the project work quality (Stansbury, 2005). The circumstances in which a project takes 

place can also make construction projects more prone to corruption.  

A contributing factor that has been so far neglected by the literature on cost overruns is 

the effect of unethical practices. Unethical practices can be found in every phase of a 

construction project: for example, in the planning stage, the awarding of construction contracts 

and the operation and maintenance of projects after construction is finished (Kwan & Ofori, 

2001; Uff, 2003; Stansbury, 2005; Rodriguez, Waite & Wolfe, 2005).  Yet, there is a growing 

desire to eradicate fraud and corruption from the construction industry. 

The World Bank estimated in 2008 that the cost of unethical practices was over US$1.5 

trillion per year, which represents 5% of the world economy. There are some indications that 

the prevalence of unethical practices also affects construction project costs. Shah and Alotaibi 

(2018) reveal that over 80 percent of respondents have seen untrustworthy behaviour in 

construction projects. Vee and Skitmore (2003) found that 81 percent of projects had 

unjustifiable conduct, with 44 percent relating to tendering. Hence. additional research into the 

effects of unethical practices on project cost overrun is required to support the empirical 

evidence (Sweeney, 2013). These issues may link to such forms of instability as corruption, 

terrorism and violent extremism, which are widespread in developing countries. This may in 

turn serve to reinforce doubts as to the effect of these factors on cost overruns in construction 

projects. 

From the review of the previous literature, it can be observed that there is a very limited 

empirical evidence exists for the impact of these internal factors, while none of these studies 

has explored the relationship between unethical behaviours, stakeholders culture, and 

coordination, related to the delay and cost overruns in the construction projects. 

Studying these two factors is especially important for a deeper understanding of the 

impact of the observed differences on construction project completion, especially in developing 

countries. These countries struggle with a greater cost overrun issues than others (Sweeney, 

2013). Although unethical practices and coordination failures are a worldwide phenomenon, 

these issues especially plague developing countries and those in democratic transition (Spector, 

2005). This justifies the focus of the present study on the impact of coordination issues and 

unethical practices on cost overruns in the developing country of Jordan, which represents a 

good example of a developing country. 
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Therefore, in this chapter, I aim to introduce coordination issues and unethical practice 

attributes that have previously been shown to affect organisational outcomes and explore the 

effect of these additional factors on cost overruns in the construction industry. While the results 

of the studies performed so far indicate that several causes of cost overrun are experienced 

regardless of the behavioural, and cultural factors in different geographical regions, none of 

these studies have explored the relationship between unethical behaviours, stakeholders 

culture, and cost overruns in the construction projects (Arditi et al., 2017). These issues need 

to be investigated to seek the similarities and differences in coordination factors amongst the 

different construction project stakeholders (Alaloul et al., 2016; Noman et al., 2018). 

Previously, coordination issues have been studied in a few research articles (Vidalis and Najafi, 

2002; Mahamid, 2017), which included only one attribute (lack of communication between 

project parties) and included only one attribute (lack of communication between project 

parties). This attribute has been studied before as a single attribute with non-bonded relations, 

and not as a part of the coordination factor. I believe that it is not just lack of communication 

that is important and that conflict between parties and involvement of foreign parties are 

important for timely project completion. Meanwhile, unethical practices as a factor has not 

been studied previously in the construction cost overrun literature. 

To summarise, in reference to the previous discussion in the general literature review 

chapter and from the reviewed studies, it is safe to conclude that the construction industry is 

associated with cost overruns. Despite a large number of studies on the causes of delays in 

construction projects, there is still a lack of agreement about the reasons which stand behind 

construction cost overruns. This leads to the need for additional research to support the 

empirical evidence. In addition to that, no one has laid emphasis on the role of the internal 

organisational issues, such as coordination issues and unethical practices. Furthermore, there 

is a growing desire to eradicate the negative impact of construction cost overruns from the 

construction industry.  Thus, understanding these internal issues between project stakeholders 

may reduce project costs in construction projects. It is significant to identify the mitigation 

measures which help to diminish the impact on project performance and success and allows 

managers to make better decisions. Any negative impact on the construction industry is not 

confined to the construction industry but may affect the overall economy of a country. This is 

one of the areas that this study has contributed to the body of knowledge. 
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This chapter can serve as a guide for all construction stakeholders regarding effective 

management in the construction industry to achieve a competitive and cost-effective project by 

mitigating or eliminating the most important factors contributing to cost overruns. 

5.2 Methodology 

5.2.1 Procedures of data collection 

To summarise the general methodology discussed in chapter 3, a questionnaire survey 

approach was adopted to find the impact of numerous factors (attributes) on cost overruns in 

the Jordanian construction industry. An online questionnaire survey was designed based on 

previous literature to capture the current construction project experiences of project managers, 

engineers, quantity surveyors, architects, clients, consultants, and contractors. To achieve this 

objective, I invited practitioners and experts to participate in an ethically approved structured 

questionnaire survey. The link to the ‘Google form survey’ was distributed individually to 

Jordanian Engineers Association (JEA) and Jordan Construction Contractors Association 

(JCCA) members. After participants gave consent, they had an opportunity to complete this 

survey whenever it was convenient. The completion of the survey took approximately 15-20 

minutes. About 2875 emails with questionnaires were sent, gaining 269 respondents. 

Participants had a right to withdraw from the research at any given time in the event they felt 

it was not safe for them to participate in the research and without giving a reason if they did 

not wish to.  It was also ensured that each of the surveys was completed anonymously. 

Participants were given the option to disclose their email addresses for future communication. 

Participants were assured that the survey had ‘full anonymity’, as this was critical to gain the 

true and accurate opinions of the stakeholders in the construction industry in Jordan. As 

reviewed above, a substantial amount of work has already been done on the causes of project 

cost overrun and there is a peer-reviewed and well-documented set of cost overrun attributes 

available in the literature. The questionnaire survey in my study has been prepared by 

incorporating the key cost overrun attributes reported in the literature. The questionnaire 

developed was divided into three sections: the first section asked for general information about 

the responder; the second section asked for information about the projects which faced cost 

overruns based on participant experience, and the third focused on the impact of coordination 

and unethical practices factors on project cost overruns. I utilised a 5-point Likert scale (ranging 

from 'Very low importance' to 'Very high importance') where respondents were asked to rank 

the importance and impact of a particular attribute on cost overrun based on their opinions 

and/or previous experience. 
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5.2.2 Cost overrun factors and their attributes 

After selecting a peer-reviewed set of cost overrun factors (attributes) that exist in the 

literature, a total of 45 cost overrun attributes were classified into 7 main factors. This 

classification of cost overrun factors is based on Doloi (2012), who used statistical factor 

analysis to create classifications of factors. To this list, I have also included another 6 attributes 

which represent the coordination and unethical practices factors that will be evaluated for the 

first time (except for the ‘lack of communication between project parties’ attribute) to explain 

cost overruns in the construction industry. Table 5.3 illustrates the details of each factor and its 

attributes that will be considered in this study. 

Table 5-3  The details of each cost overrun factor and the number of attributes in each factor 

Project-related factor (10 attributes) 

1 Increase in scope of work 

2 Location of project 

3 Tender period and market condition 

4 Extent of completion of precontract design 

5 Project team’s experience in development stages 

6 Size of project team 

7 Type of structure 

8 Project duration 

9 Unexpected geological conditions 

10 Inclement weather 

Contract-related factor (6 attributes) 

11 Poor contract management 

12 Design changes within development period 

13 Complexity of design and construction 

14 Project team’s experience in development stages 

15 Contractor’s deficiencies in planning and scheduling at tender stage 

16 Form of procurement and contractual agreements 

Project management team related factor (7 attributes) 

17 Capability of the firm’s construction team 

18 Planning and scheduling deficiencies 

19 Buildability (including on-site prefabrication) 

20 Delays in work approval waiting for information 

21 Cash flow during construction 

22 Contractor’s financial difficulties 

23 Financing and payment of completed projects 

 

 

Quality-related factor (7attributes) 

24 Inspection and testing of completed projects 

25 Late delivery of materials and equipment 

26 Frequent breakdown of construction equipment 

27 Poor site management and supervision 

28 Improper control over site resource allocations 

29 Deficiencies in cost estimates prepared 
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30 Methods/techniques of construction 

Planning-related factor (4 attributes) 

31 Effective monitoring and feedback process 

32 Understanding of responsibilities by all teams 

33 Coordinating ability and rapport of PM with owners’ representatives 

34 Coordinating ability and report of PM with other contractors on-site 

Market-related factor (5 attributes) 

35 Nonadherence to contract conditions 

36 Labour and management relations 

37 Fraudulent practices and kickbacks 

38 Escalation of material prices 

39 Availability and supplies of labour and materials 

Contractor-related factor (6 attributes) 

40 Inadequate contractor experience 

41 Lack of communication between client and contractor 

42 Low speed at decision-making involving all project teams 

43 Low labour productivity 

44 Poor procurement programming of materials 

45 Client-initiated variations 

 

 

 

After adopting a comprehensive list of cost overrun factors from the previous literature that uses 

questionnaire surveys as the above list. In addition to that, I introduce, two new factors that measure 

coordination issues and unethical practices: the wording of these factors are also based on previous 

literature that have studied these factors in other domains. Table 5.4 below illustrates a summary of 

coordination issues and unethical practice factors and their attributes that will be considered in this study. 

Table 5-4 Summary of coordination issues and unethical practice factors, and the number of attributes in each factor 

Unethical practices factor (3 attributes) 

46 Political connectedness and networks are essential for timely project completion (Manu, et al.,2019)   

47 Falsification, fabrication, and bribes are essential for timely project completion (Niazi & Painting,2017) 

48 Getting project approval by underestimating costs and overestimating benefits is an important determinant of project cost 

overruns (Cantarelli et al.,2013). 

 

Coordination issues (3 attributes) 

49 It is more difficult to complete a construction project when foreign parties are involved (Arditi, et al.,2017) 

50 Lack of communication between project parties has an impact on cost overrun and timely completion (Al Qubaisi et al.,2015) 

51 Conflicts between parties are important determinants for the timely completion of projects within budget (Acharya, et 

al.,2016) 
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5.3 Data analysis and results  

5.3.1 Data reliability  

In reference to the previous discussion in the general methodology chapter, the overall 

value of Cα for cost overrun factors data is 0.912, and the values for each factor separately are 

between 0.89 and 0.92 which are considered to be excellent. Table 5.5 below illustrates the 

results of Cronbach’s alpha (Cα) tests of each cost overrun factor. 

Table 5-5 The result of Cronbach’s alpha (Cα) for each cost overrun factor 

Factors Cα 

Project related 0.897 

Contract related 0.894 

Project management team related 0.896 

Quality related 0.892 

Planning related 0.899 

Market related 0.901 

Contractor related 0.895 

Coordination issues 0.91 

Unethical practices 0.925 

Test scale  0.912 

 

5.3.2 Respondents’ cost overrun experience 

As seen in table 5.6 below: 6% of the 29 respondents who were consultants had not 

experienced any projects with a cost overrun; 35% of 24 respondents who were contractors had 

faced 1 to 3 cost overrun projects; 26% of respondents were involved in 4 to 6 projects facing 

cost overruns, and 32% of respondents were involved in over 7 projects with cost overruns. A 

total of 28% of the 48 respondents who were project owners had cost overruns of less than 

10%, and 39% of respondents had overruns in the range of 10-30%. Also, 20 % of respondents 

had cost overruns in the range of 31 to 50 % of that allocated, while 14% experienced cost 

overruns of over 50%.   

There were no cases where a percentage cost overrun of over 100% of a project 

schedule. Also, as seen in the last column, the stakeholders responsible for cost overruns were 

identified as contractors, consultants, and owners. It is noticeable that the owners were 

accounted by respondents to be the most responsible party, at 48% following by consultants at 

29%, while contractors were attributed responsibility for 20% of overruns.  
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Table 5-6 Summary of respondents’ profiles 

No. projects 

facing cost 

overruns 

Respondent 

(%) 

Cost overrun 

Percentage 

Respondents 

(%) 

Cost overrun 

accountability 

Respondents 

(%) 

0 6 Less than 10% 28 Consultant 29 

1 to 3 35 10 to 30 % 39 Contractor 24 

4 to 6 26 31 to 50 % 20 Owner 48 

Over 7 32 Over 50 % 14 
  

 

Table 5.6a in the appendix illustrates the summary of stakeholders’ assumptions about 

cost overrun responsibility. As seen in appendix 5.6a, the majority of contractors (27 

contractors) were blaming the project clients for the responsibility of construction cost 

overruns, while 11 clients were blaming the project contractors. Please refer to chapter (3) for 

a more detailed description of the respondents' profiles. 

5.3.3 Factor level analysis -Relative importance index (RII) 

One of the main objectives of this chapter is to identify the importance level of all cost 

overrun factors in construction projects, given that each cost overrun factor has a different level 

of impact on project cost overruns according to its nature and complexity. A relative 

importance index (RII) analysis is carried out in this chapter to investigate, determine, and rank 

factors (attributes) perceived to affect cost overruns in Jordanian construction projects. This is 

to provide a recommendation for possible ways of coping with cost overruns in projects. Doloi 

(2012), suggested that based on the frequency of occurrence within the independently collected 

sample, RII provides a good indication of the relative merit of factors and attributes. Please 

refer to chapter (3) for a more detailed description of the RII method. 

Table 5.7 below illustrates the RII results of the cost overrun factors relating to the 

project management team at 0.737 and this, therefore, is the most important for cost overrun in 

the construction industry in Jordan. The second most important factor causing cost overrun is 

‘coordination issues’ with an RII of 0.729. At third and fourth ranks is both ‘contractor related’ 

and ‘planning related’ factor with an RII of 0.694 and 0.691 respectively.  Following in the 

ranking are ‘contract related’, ‘market related’ ‘quality related’ and ‘project related’ factors, 

with an RII of 0.681, 0.666, 0.650 and 0.642 respectively. The final important factor in reasons 

for cost overrun is ‘unethical practices’ with an RII of 0.623.  
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Table 5-7 Overall RII ranking by factors of causes of cost overrun 

Cost overrun factors   RII Overall ranking 

Project management team related 0.737 1 

Coordination issues 0.729 2 

Contractor related 0.694 3 

Planning related 0.691 4 

Contract related 0.681 5 

Market related 0.666 6 

Quality related 0.650 7 

Project related 0.642 8 

Unethical practices 0.623 9 

     These findings from RII are consistent with the comparison of the results between cost 

overrun factors achieved by graphing the average importance for each factor and its standard 

deviation (See figure 5.1). 

5.3.4 Attribute level analysis 

I also calculated RII for each of the 51 attributes. Table 5.8 presents the RII for the top 

10 cost overrun attributes. The top three of these were ‘contractor’s financial difficulties 

(project management team related)’, ‘cash flow during construction (project management team 

related)’, and ‘financing and payment of completed project (project management team related)’ 

while ‘conflicts between parties are important determinants for the timely completion of 

projects within budget (coordination issues)’ was fourth, with RIIs of 0.822, 0.819, 0.816 and 

0.769 respectively.  

Table 5-8 Top 10 Cost overrun attributes and their Relative importance index (RII) 

Cost overrun attributes (factors) Rank 

(RII) 

Contractor’s financial difficulties (project management team related) 1  

(0.822) 

Cash flow during construction (project management team related) 2  

(0.819) 

Financing and payment of completed project (project management team related) 3  

(0.816) 

Conflicts between parties are important determinants for the timely completion of 

projects within budget (coordination issues) 

4  

(0.769) 

Increase in scope of work (project-related) 5 

(0.766) 

Client-initiated variation (contractor related) 6 

(0.764) 

Lack of communication between project parties has an impact on the cost overrun and 

timely completion (coordination issues) 

7 

(0.758) 

Design changes within development period (contract related) 8 

(0.753) 

Poor site management and supervision (quality related) 9 

(0.721) 

Low speed at decision-making involving all project teams (contractor related) 10  

(0.720) 
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Table 5.9 represents the bottom 10 cost overrun attributes’ RIIs, which indicate that 

‘falsification, fabrication, and bribes are essential for successful project completion (unethical 

practices)’, ‘inclement weather (project-related)’ and ‘location of project (project related)’ are 

the three least important reasons for cost overruns, with RIIs of 0.519, 0.581 and 0.583 

respectively.  

Table 5-9 Bottom 10 cost overrun attributes and their relative importance index (RII) 

Cost overrun attributes (factors) Rank 

(RII) 

Falsification, fabrication, and bribes are essential for successful project completion 

(unethical practices) 

51 

(0.519) 

Inclement weather (project-related) 50 

(0.581) 

Location of project (project-related) 49 

(0.583) 

Unexpected geological conditions (project-related) 48 

(0.597) 

Frequent breakdown of construction equipment (quality related) 47 

(0.598) 

Extent of completion of precontract design (project-related) 46 

(0.605) 

Inspection and testing of completed projects (quality related) 45 

(0.612) 

Form of procurement and contractual agreements (contract related) 44 

(0.615) 

Type of structure (project-related) 43 

(0.626) 

Late delivery of materials and equipment (quality related) 42 

(0.626) 

 

5.3.5 Testing for statistical differences between factors/ attributes. 

Comparisons between cost overrun factors are also illustrated in figure 5.1 below, and 

on average, the factors which are lowest-rated are project-related factors and unethical 

practices, while PM team related factors and coordination issues were the top-rated factors. 

With the error bars present, it is noticeable that there is a difference in the mean importance 

rating for each factor. Therefore, I can report with some confidence that the mean importance 

rating of PM team related and coordination issues are significantly greater than that of unethical 

issues, project related and quality-related factors. There is a much lower likelihood that 

contract-related, planning-related, and contractor-related factors differ significantly, in 

addition to project related and quality-related factors. 
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Note:   The bars represent ± standard error measurements. 

 
Figure 5.1  Comparison between cost overrun factors 
 

From figure 5.1 it can be concluded that not all of the factors contribute in the same 

way toward cost overruns in the construction industry. The project management team, 

coordination and contractor factors are the top three factors causing cost overruns to be seen 

in the course of projects. On the other hand, from the graph, it is possible to state that 

unethical practices, project related factors and quality are the least likely to contribute to such 

cost overruns. 

Although the results of this test are a clue that the difference may be significant, this 

test is a measure of variability, not a statistical test. To draw a more confident conclusion, I, 

therefore, performed OLS regression. 
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5.3.6 OLS regression 

To achieve a more rigorous analysis of the factors and attributes studied, I ran a basic 

OLS regression with clustered standard errors.  The results are reported in table 5.9 below. This 

multiple regression gives a comparison of the mean importance ratings between the factors. 

The dependent variables are the factor/attribute importance ratings as given by respondents, 

and the independent variables are dummies for the category of the factor/attribute and include 

respondent controls in the appendix. 

The PM team related and coordination issues have the greatest significance in the OLS 

regression results. Some of the examples stated in the top three categories are contractor 

financial difficulties, cash flow during construction, and conflicts between parties. On the other 

hand, project-related factors and unethical practices are the lowest in significance, as the issues 

related to them include falsification, fabrication and bribes, as well as inclement weather, which 

is understandable in terms of how they least affect the cost overruns. 

Table 5-10 OLS regression results between each cost overrun factor using pairwise comparison without controls. 

 Factors Project -

related 

Contract-

related  

PM team 

related  

Quality-

related  

Planning -

related  

Market-

related  

Contract

or-

related  

Unethical 

Practices 

Coordinatio

n issues 

Project-

related 
3.210         

…         

Contract-

related  
0.194 …        

(0.000)         

PM team 

related  
0.476 0.282 …       

(0.000) (0.000)        

Quality-

related  
0.039 -0.155 -0.437 ….      

(0.262) (0.000) (0.0000       

Planning 

Related  
0.245 0.050 -0.232 0.205 ….     

(0.000) (0.283) (0.000) (0.000)      

Market-

related  
0.120 -0.075 -0.357 0.080 -0.125 ….    

(0.007) (0.120) (0.000) (0.043) (0.004)     

Contractor-

related  
0.261 0.067 -0.215 0.222 0.016 0.142 ….   

(0.000) (0.084) (0.000) (0.000) (0.707) (0.001)    

Unethical 

practices 
-0.097 -0.097 -0.573 -0.136 -0.342 -0.217 -0.358 ….  

(0.137) (0.000) (0.000) (0.029) (0.000) (0.002) (0.000)   

Coordinatio

n issues 
0.435 0.240 -0.042 0.395 0.190 0.315 0.173 0.532 …. 

(0.000) (0.000) (0.469) (0.000) (0.001) (0.000) (0.004) (0.000)  

Note: Reported coefficients are from a linear regression model using category dummies clustered at the responder level to 

account for heteroscedasticity. P-values testing for statistical significance between the factor and the benchmark factor in each 

regression are in parentheses. Each column corresponds to a separate regression. The regressions do not use any control variables. 

 𝐼𝑚𝑝𝑜𝑟𝑡𝑎𝑛𝑐𝑒 𝑟𝑎𝑡𝑖𝑛𝑔 𝑓𝑜𝑟 𝑓𝑎𝑐𝑡𝑜𝑟 𝑗 = ∑𝛼𝑖𝐹𝑎𝑐𝑡𝑜𝑟𝑖 + 𝑢𝑖 
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It is noticeable that contract-related, PM team-related, planning-related, market-related 

and contractor-related and coordination issues factors are rated as significantly more important 

than project-related factors which can be seen with coefficients of 0.194 (p=0.000), 0.476 

(p=0.000), 0.245 (p=0.000), 0.120 (p=0.007), 0.261 (p=0.000), and 0.435 (p=0.000) 

respectively. Quality-related factors and unethical practices are not statistically significantly 

different from each other. The outcomes further reveal a statistically significant difference 

between both coordination issues and unethical practices and each factor. To summarise, 

respondents found PM team related factors to be the most important determinant of cost 

overruns, followed by coordination issues, contractor-related and planning-related factors, 

while unethical practices were found to be the least important determinants of cost overruns.   

Table 5.10a in the appendix illustrates the OLS regression results between each cost 

overrun factor, with the following responder controls: type of business, respondent’s 

governorate, construction type, experience in construction, organization type, education, age 

and gender. The outcomes from this table show that there was not a qualitatively significant 

difference between the results, when including control variables or not.  

Next, I will look more deeply into the factors selected and check which attributes are 

rated as the most important. Based on the outcomes of the RII analysis, I will test this within 

the top 10 and bottom 10 attributes, and determine which differences are statistically 

significant. 

The results are shown in Table 5.11 below. For the top 4 – top 8 there are marginal 

differences between the mean importance of the attributes, while for the top 10 there is much 

less importance. It is noticeable that the top 4 – top 10 attributes are rated as less important 

than the top 1, as seen from their coefficients of -0.268 (p=0.000), -0.283 (p=0.000), -0.290 

(p=0.000), -0.323 (p=0.000), -0.346 (p=0.000), -0.506 (p=0.000), and -0.513 (p=0.000) 

respectively. To summarise, respondents found the top 10 attributes to be less important 

determinants of cost overruns compared to the “contractor’s financial difficulties” attribute, 

except for cash flow during construction and financing and payment of the completed project.  

The outcomes from Table 5.11a in the Appendix show that there was no statistically 

significant difference between OLS regression results when including control variables or not. 
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Table 5-4  Top ten OLS regression results between each cost overrun attribute using pairwise comparison without controls 

 

    The results are shown in table 5.12 below. For bot.1 – bot.5 there are marginal differences 

between the mean importance of the attributes. It is noticeable that bot.2, bot.3, bot.4, bot.5, 

bot.6, bot.7, bot.8, bot.9, and bot.10 are rated as more important than bot.1, with coefficients 

of 0.309 (p=0.002), 0.320 (p=0.003), 0.390 (p=0.000), 0.394 (p=0.000), 0.431 (p=0.000), 0.465 

(p=0.000), 0.480 (p=0.000), 0.535 (p=0.000),  and 0.535 (p=0.000) respectively. To 

summarise, respondents found the bot.2 attribute to be the less important determinants of cost 

overruns compared to the “falsification, fabrication, and bribes are essential for successful 

project completion” attribute. 

  Attribute  Top 1 Top 2 Top 3 Top 4 Top 5 Top 6 Top 7 Top 8 Top 9 Top 10 

Top 1 4.112          

…          

Top 2 -0.019 …         

(0.731)          

Top 3 -0.030 -0.011 …        

(0.550) (0.812)         

Top 4 -0.268 -0.249 -0.238 ….       

(0.000) (0.001) (0.002)        

Top 5 -0.283 -0.264 -0.253 -0.015 ….      

(0.000) (0.001) (0.001) (0.861)       

Top 6 -0.290 -0.271 -0.260 -0.022 -0.007 ….     

(0.000) (0.000) (0.000) (0.751) (0.925)      

Top 7 -0.323 -0.305 -0.294 -0.056 -0.041 -0.033 ….    

(0.000) (0.000) (0.000) (0.297) (0.593) (0.624)     

Top 8 -0.346 -0.327 -0.316 -0.078 -0.063 -0.056 -0.022 ….   

(0.000) (0.000) (0.000) (0.231) (0.360) (0.355) (0.730)    

Top 9 -0.506 -0.487 -0.476 -0.238 -0.223 -0.216 -0.182 -0.160 ….  

(0.000) (0.000) (0.000) (0.003) (0.006) (0.004) (0.018) (0.034)   

Top 10 -0.513 -0.494 -0.483 -0.245 -0.230 -0.223 -0.190 -0.167 -0.007 ... 

(0.000) (0.000) (0.000) (0.002) (0.005) (0.001) (0.009) (0.024) (0.915)  

Note: Reported coefficients are from a linear regression model using the top ten attributes clustered at the responder level to account 

for heteroscedasticity. P-values testing for statistical significance between the factor and the benchmark factor in each regression are 

in parentheses. Each column corresponds to a separate regression, and the regressions do not use any controls, where: 
Top 1 Contractor’s financial difficulties (project management team related) 

Top 2 Cash flow during construction (project management team related) 

Top 3 Financing and payment of completed project (project management team related) 

Top 4   Conflicts between parties are important determinants for the timely completion of projects within budget (coordination issues) 

Top 5 Increase in scope of work (project-related) 

Top 6 Client-initiated variation (contractor related) 

Top 7 Lack of communication between project parties has an impact on the cost overrun and timely completion (coordination issues) 

Top 8 Design changes within development period (contract related) 

Top 9 Poor site management and supervision (quality related) 

Top 10 Low speed at decision-making involving all project teams (contractor related) 

Factors to which each attribute belongs are in parentheses. 
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The outcomes from Table 5.12a in the appendix show that there was not a statistically 

significant difference between OLS regression results whether including control variables or 

not. 

Table 5-5  Bottom ten OLS regression results between each cost overrun attribute using pairwise comparison without any 

controls. 

Attributes Bot. 1 Bot. 2 Bot. 3 Bot. 4 Bot. 5 Bot. 6 Bot. 7 Bot. 8 Bot. 9 Bot. 10 

Bot. 1 2.595 
        

  

… 
        

  

Bot. 2 0.309 … 
       

  

(0.002) 
        

  

Bot. 3 0.320 0.011 … 
      

  

(0.002) (0.895) 
       

  

Bot. 4 0.390 0.082 0.071 …. 
     

  

(0.000) (0.210) (0.361) 
      

  

Bot. 5 0.394 0.086 0.074 0.004 …. 
    

  

(0.000) (0.244) (0.361) (0.959) 
     

  

Bot. 6 0.431 0.123 0.112 0.041 0.037 …. 
   

  

(0.000) (0.125) (0.128) (0.593) (0.594) 
    

  

Bot. 7 0.465 0.156 0.145 0.074 0.071 0.033 …. 
  

  

(0.000) (0.066) (0.075) (0.388) (0.355) (0.656) 
   

  

Bot. 8 0.480 0.171 0.160 0.089 0.086 0.048 0.015 …. 
 

  

(0.000) (0.035) (0.056) (0.284) (0.255) (0.516) (0.841) 
  

  

Bot. 9 0.535 0.227 0.216 0.145 0.141 0.104 0.071 0.056 ….   

(0.000) (0.003) (0.003) (0.058) (0.062) (0.157) (0.347) (0.439) 
 

  

Bot. 10 0.535 0.227 0.216 0.145 0.141 0.104 0.071 0.056 0.000 …. 

(0.000) (0.002) (0.003) (0.045) (0.022) (0.096) (0.248) (0.383) (1.000)   

Note: reported coefficients are from a linear regression model using the Bottom ten attributes clustered at the responder level to 

account for heteroscedasticity. P-values testing for the statistical significance between the factor and the benchmark factor in each 

regression are in parentheses. Each column corresponds to a separate regression. The regressions do not use any controls. Where,  

Bot. 1 Falsification, fabrication, and bribes are essential for successful project completion (unethical practices) 

Bot. 2 Inclement weather (project-related) 

Bot. 3 Location of project (project-related) 

Bot. 4 Unexpected geological conditions (project-related) 

Bot. 5 Frequent breakdown of construction equipment (quality related) 

Bot. 6 Extent of completion of precontract design (project-related) 

Bot. 7 Inspection and testing of completed projects (quality related) 

Bot. 8 Form of procurement and contractual agreements (contract related) 

Bot. 9 Type of structure (project-related) 

Bot. 10 Late delivery of materials and equipment (quality related) 

Attributes to which each attribute belongs are in parentheses 
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5.3.7 Ordered logit regression- Marginal effects 

Ordered logit regression was conducted in order to test for the robustness of the OLS 

regression results. Ordered logit is appropriate with a categorical five-point Likert scale with 

responses being the independent variable in this scale ranging from very low importance to 

very high importance (ordered). In statistics, ordered logit regression assumes that the 

coefficients that define the relationship between variables, for instance, the lowest versus all 

higher categories of the response variable are the same as those that describe the relationship 

between the next lowest category and all higher categories, etc.  

Marginal effects are often reported with ordered logit regression. As discussed in the 

general methodology section, the marginal effect is an alternative metric that can be described 

as the change in outcome as a function of the change in the independent variable of interest. 

This can be used with a categorical variable and shows the predicted probability of the 

dependent variables falling in a specific category for each of the values of the independent 

variable specified. Marginal effects are a valuable method to describe the average effect of 

changes in explanatory variables on the change in the predicted probability of outcomes in the 

logistic regression model. Note that ordered logit analysis can only be used for attribute level 

analysis and not for factor level analysis where the dependent variable is continuous in nature. 

Table 5.13 below illustrates the marginal effect results based on the ordered logit model 

between each top 10 cost overrun attribute using tests one by one without any controls. The 

table shows the marginal effects for the probabilities of average outcome with respect to the 

statistically significant independent variables. 

The results from comparing the attributes to each other with predicted probabilities at 

the mid-point importance level are qualitatively similar to the previously shown regression 

analysis of OLS. The margins analysis shows the odds of attaining high importance (greater 

likelihood) to be rated at most in the mid-importance range compared to the top 1 attribute to 

each attribute. The odds of attaining a high importance (more than the average) for top 4 more 

than top 1 is 0.047 (p=0.003), while the chances for top 5, top 6, top 7, top 8, top 9, and top 10 

are 0.060 (p=0.000), 0.065 (p=0.000), 0.071 (p=0.000), 0.076 (p=0.000), 0.109 (p=0.000), and 

0.108 (p=0.000) respectively. 
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To simplify, compared to the top 1 attribute, a 1% increase in the importance levels of 

the top 4 to top 10 attributes, will increase the probability of being on or below the midpoint 

importance level from 4.7% to 10.9% (See the coefficients in the first column).  

The outcomes from table 5.13a in the appendix reveal that there was no qualitatively 

significant difference between the marginal effect results based on the ordered logit model 

whether including control variables or not. 

Table 5-6  The marginal effect results based on the ordered Logit model between each top 10 cost overrun attribute using tests 

one by one without controls 

Attributes Top 1 Top 2 Top 3 Top 4 Top 5 Top 6 Top 7 Top 8 Top 9 Top 10 

Top 1                    

…          

Top 2 -0.002 …         

(0.876)          

Top 3 0.005 0.007 …        

(0.610) (0.489)         

Top 4 0.047 0.049 0.041 ….       

(0.003) (0.004) (0.012)        

Top 5 0.060 0.062 0.055 0.013 ….      

(0.000) (0.001) (0.001) (0.481)       

Top 6 0.065 0.067 0.059 0.018 0.005 ….     

(0.000) (0.000) (0.000) (0.219) (0.776)      

Top 7 0.071 0.073 0.065 0.024 0.011 0.006 ….    

(0.000) (0.000) (0.000) (0.043) (0.516) (0.689)     

Top 8 0.076 0.077 0.070 0.029 0.016 0.011 0.005 ….   

(0.000) (0.000) (0.000) (0.036) (0.292) (0.410) (0.731)    

Top 9 0.109 0.111 0.103 0.062 0.049 0.044 0.038 0.033 ….  

(0.000) (0.000) (0.000) (0.000) (0.003) (0.004) (0.014) (0.023)   

Top 10 0.108 0.110 0.102 0.061 0.048 0.043 0.037 0.032 -0.001 …. 

(0.000) (0.000) (0.000) (0.000) (0.004) (0.001) (0.010) (0.027) (0.940)  

Note: Reported coefficients are based on the marginal effect from the Ordered logit regression model using the top ten attributes 

clustered at the responder level to account for heteroscedasticity. P-values testing for the statistical significance between the factor and 

the benchmark factor in each regression are in parentheses. Each column corresponds to a separate regression. The regressions do not 

use any controls. The predicted probabilities are computed at the midpoint of the Likert Scale which is y=3, where, 

Top 1 Contractor’s financial difficulties (project management team related) 

Top 2 Cash flow during construction (project management team related) 

Top 3 Financing and payment of completed project (project management team related) 

Top 4   Conflicts between parties are important determinants for the timely completion of projects within budget (coordination issues) 

Top 5 Increase in scope of work (project-related) 

Top 6 Client-initiated variation (contractor related) 

Top 7 Lack of communication between project parties has an impact on the cost overrun and timely completion (coordination issues) 

Top 8 Design changes within development period (contract related) 

Top 9 Poor site management and supervision (quality related) 

Top 10 Low speed at decision-making involving all project teams (contractor related) 

Factors to which each attribute belongs are in parentheses. 

 

 



  93 

 
 

5.3.8 Respondent level analysis 

             In this subsection, I will analyse the differences between different responder types and 

check how much responders agree with each other in terms of their importance ratings. 

Kendell’s coefficient test of concordance 

Similar to the delay chapter, to validate the degree of agreeableness among overall 

stakeholder clusters with respect to the factors/attribute ranking, Kendell’s coefficient test of 

concordance was appropriate for this study. 

The result of this test was 0.64, which shows a significant agreement in the rankings 

among the seven respondent stakeholder groups. 

Ranking of cost overrun factors by stakeholder 

Figure 5.2 and table 5.14 below show the ranking of overall cost overrun factors as 

ranked by various stakeholders’ groups among respondents. As seen in figure 5.2, the overall 

rankings revealed that the project management (PM) team factor is the most significant factor 

that influences cost overrun in projects. Contractors, quantity surveyors and others share the 

same viewpoint, as they ranked this factor first. However, engineers, project managers and 

architects ranked this factor in the second position. Clients ranked this factor in fourth. 

For coordination issues, the respondents ranked this factor as one of the most substantial 

factors in influencing cost overruns in projects after the project management team factor. 

Whereas project managers, architects and engineers share the same viewpoint, as they ranked 

this factor in the first position, clients and contractors ranked this factor fifth, and quantity 

surveyors and others ranked it in third and fourth position respectively. 

Coordination issues form one of the most significant factors that influence cost overrun 

in projects after the project management team factor. Project managers, architects and 

engineers ranked this factor in the first position. Quantity surveyors and contractors ranked it 

fourth, and both clients and others seventh.  

In contrast, the unethical practices factor was perceived to be a less important factor for 

the engineers, contractors and project managers, being ranked in the ninth position in the 

overall category. Both architects and clients ranked it in the eighth position, while quantity 

surveyors and others ranked this factor in position nine. 
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Table 5.14 also shows the ranking of overall cost overrun factors as ranked by various 

stakeholders’ groups.  

Figure 5.2  Ranking of overall cost overrun factors by stakeholders 

 

Table 5-7  Ranking of overall cost overrun factors as ranked by various stakeholder groups of respondents 

 

Although RII provides some meaningful interpretation of respondents’ perceptions, 

using regression analysis will provide more robust statistical results for differences in opinions 

about the factors contributing to cost overruns. Table 5.15 below, shows the relationship 

between the difference in cost overrun factors (as a dependent variable) and the respondents’ 

type of business (As an independent variable) where architects have been set as the 

benchmark/constant with which respondent perceptions are compared. 
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Cost overrun 

factors 

Eng Contr. PM Arch. QS Client Other 

RII Rank RII Rank RII Rank RII Rank RII Ran

k 

RII Rank RII Rank 

Project 

related 

0.674 7 0.640 7 0.717 8 0.594 9 0.504 8 0.471 9 0.624 8 

Contract 

related 

0.706 4 0.648 6 0.791 4 0.625 6 0.553 4 0.516 6 0.726 2 

PM team 

related 

0.745 2 0.761 1 0.824 2 0.711 2 0.632 1 0.539 4 0.752 1 

Quality 

related 

0.669 8 0.627 8 0.747 7 0.617 7 0.491 9 0.533 5 0.663 6 

Planning 

related 

0.708 3 0.663 5 0.781 5 0.683 3 0.547 6 0.550 3 0.717 4 

Market 

related 

0.676 6 0.674 3 0.750 6 0.629 5 0.547 5 0.576 1 0.618 9 

Contractor 

related 

0.701 5 0.690 2 0.794 3 0.658 4 0.593 2 0.556 2 0.719 3 

Unethical 

practices 

0.661 9 0.560 9 0.667 9 0.608 8 0.520 7 0.498 8 0.667 5 

Coordination 

issues 

0.753 1 0.663 4 0.847 1 0.785 1 0.556 3 0.502 7 0.659 7 



  95 

 
 

Table 5-8  Cost overrun factors -OLS regression testing for differences between stakeholder groups and how they rate each 

factor’s importance 

Stakeholder 

groups 

Project related  Contract 

related  

PM team 

related  

Quality 

related 

Planning

related 

Market 

related 

Contractor 

related 

Unethical 

practices 

Coordina

tion 

Issues 

Type of business 

Architects 

/constant 

2.971*** 3.123*** 3.555*** 0.3085**

* 

3.414*** 3.142*** 3.290*** 3.038*** 3.924*** 

Client -0.618** -0.546** -0.859*** -0.419** -0.664** -0.262 -0.512** -0.549** -1.413*** 

Contractor 0.226 0.118 0.247 0.05 -0.098 0.228 0.157 -0.237 -.606*** 

Engineer 0.396*** 0.408*** 0.17 0.260* 0.123 0.237 0.216 0.269 -0.16 

Other 0.15 0.505*** 0.206 0.231 0.169 -0.053 0.302 0.295 -0.628*** 

Project manager 0.611*** 0.830*** 0.562*** -0.650*** 0.491 0.607*** 0.680*** 0.295 0.31** 

Quantity 

Surveyor 

-0.451 -0.357 -0.393 -0.628** -0.680* -0.409 -0.323 -0.438 -1.146*** 

 
         

p (client 

=contractor) 

0.001 0.002 0.000 0.004 0.026 0.039 0.002 0.197 0.007 

p(contractor=Engi

neer) 

0.154 0.013 0.412 0.076 0.119 0.952 0.647 0.003 0.010 

p (Engineer= 

other) 

0.092 0.533 0.768 0.847 0.776 0.149 0.736 0.912 0.016 

p (other= PM) 0.003 0.041 0.020 0.009 0.059 0.003 0.151 1.000 0.000 

p (PM= QS) 0.000 0.000 0.001 0.000 0.001 0.000 0.000 0.020 0.000 

          

Experiences in 

construction 

11-15 years 

/constant 

3.225*** 3.294*** 3.610*** 3.151*** 3.239*** 3.2*** 3.280*** 3.546*** 3.652*** 

6-10 years -0.141 0.061 -0.036 0.032 0.327 0.342** 0.138 -0.554*** -0.282 

Less than 5 years -0.087 -0.029 -0.165 0.058 0.135 -0.041 -0.103 -0.33 -0.329 

Over 15 years 0.035 0.194 0.192* 0.158 0.269* 0.145 0.339** -0.562*** 0.152 

          

p (6-10=less than 

5) 

0.793 0.615 0.522 0.895 0.404 0.061 0.190 0.246 0.8349 

p (less than 

5=over 15 years) 

0.403 0.100 0.032 0.500 0.467 0.314 0.002 0.194 0.0094 

          

Education 

Bachelor /constant 

3.274*** 3.433*** 3.742*** 3.271*** 3.532*** 3.4*** 3.535*** 3.088*** 3.739*** 

Diploma -0.847*** -0.509 -0.573* -0.648*** -0.851*** 0.509*** -0.490 0.245 -1.012*** 

Master’s degree -0.21* -0.078 -0.163 -0.046 -0.217 -0.256** -0.196 0.032 -0.261 

PhD 0.375*** 0.234 -0.028 0.424* -0.033 0.025 -0.202 0.287 -0.073 

          

p(Diploma=Maste

r) 

0.010 0.191 0.212 0.008 0.030 0.292 0.3819 0.572 0.003 

p (Master= PhD) 0.000 0.199 0.628 0.043 0.502 0.371 0.9865 0.527 0.662 

          

Type of 

organisation 

         

Clients /constant 2.962*** 3.284*** 3.538*** 3.041*** 3.333*** 3.141*** 3.232*** 3.174*** 3.528*** 

Consultants 0.061 -0.162 -0.028 0.0211 0.02 0.018 0.08 -0.062 0.277 

Contractors 0.497*** 0.315** 0.360*** 0.384*** 0.166 0.270** 0.423*** -0.05 0.093 

Other 0.137 0.254 -0.001 0.32 0.391 0.591*** 0.295 -0.196 -0.006 

          

p(Consultants=Co

ntractors) 

0.000 0.000 0.000 0.001 0.258 0.031 0.003 0.933 0.172 

p (Contractors= 

Other) 

0.041 0.747 0.092 0.733 0.323 0.108 0.528 0.454 0.685 

Note:    *** p<.01, ** p<.05, * p<.10 
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As seen in table 5.15, the respondents show significant differences in their opinions by 

each type of business about the importance of the cost overrun factors on construction projects. 

It is noticeable that clients, contractors, other and quantity surveyors rated coordination issues 

as significantly less important than architects, with coefficients of -1.413, -0.606, -0.628, and 

-1.146 respectively and as statistically highly significant at P < 0.01.  Project managers have 

rated coordination issues as significantly more important than architects with coefficients of 

0.31. The outcomes further show that compared to architects, there was not a statistically 

significant difference between contractors who share the same viewpoint with determinants of 

each cost overrun factor except for coordination issues. It is observed also that clients rated all 

factors except the PM team as less important than other stakeholders. Also, it is observed that 

there was no statistically significant difference between stakeholders’ viewpoints on unethical 

practices, except for the client group, who rated unethical practices as less important than other 

stakeholder groups. 

Also, it is observed in the above results that highly experienced groups (Over 15 years) 

have different perceptions of most of the factors, rating some as more highly important, and 

for others, as less important than other groups. They rated unethical practices as significantly 

less important than other groups, with coefficients of -0.562 and as statistically highly 

significant at P < 0.01. Also, it is observed in the above regressions that there is less difference 

between the other experience groups, although the coordination factor has been rated very 

differently by different experience groups. The medium experience group of 11-15 years rate 

unethical practices as much more important statistically than the lesser experience or more than 

15 years’ experience groups, while they rate coordination issues as much more important 

statistically than the lesser experience group, but not compared to the over 15 years’ experience 

group. 

On the other hand, I found that there is not much difference in the ratings of the groups 

when considering by different educational levels. The less-educated group (diploma degree) 

rated all factors as less important than other groups, except for the coordination factor, while 

the medium-level education group (Bachelor's degree) rated coordination issues as much more 

important statistically than other education groups. Similarly, I found that respondents who 

work as consultants, contractors and other types of organisation seem to have different 

perceptions compared to respondents who work in client organisations. It is observed that there 

was no statistically significant difference between the consultant and other organisation type 

groups, who shared the same viewpoint on determinants of each cost overrun factor.  
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Meanwhile, respondents working in contractor type organisations think that project-

related, contract-related, PM team related, quality-related, market-related and contractor-

related factors are more important than do stakeholders who work in client organisations. 

However, the client organisation group rates unethical practices as far more important 

statistically than other types of organisation groups. 

5.4 Discussion 

Similar to the previous chapter (Chapter 4: Delay), the first objective of this study was 

to explore which factor (attribute) played the most significant role in explaining cost overruns 

in the construction projects, I found that the PM team factor was identified as the most 

significant factor, followed by coordination issues, contractor related, planning related, 

contract-related, market-related, quality-related and project-related factors, and then unethical 

practices, as subsequent factors in the general ranking.  This result confirms that the most 

important reason rated by respondents as leading to cost overruns is the PM team-related factor, 

which includes the attributes of the capability of the firm’s construction team, planning and 

scheduling deficiencies, buildability, cost overruns in work approval waiting for information, 

cash flow during construction, contractors’ financial difficulties, and financing and payment of 

completed projects. This result indicates the role of the financial issues in project cost 

dilemmas, in addition to planning and buildability impacts on project cost.  

In addition, the project management team is an important element across many different 

manufacturing sectors in terms of increasing performance and productivity through workflow 

speed and improving communications (Azmy, 2012). de Poel et al. (2014) find that including 

an adequate team in the workplace leads to the development of projects in the technical 

industry. The capability of the firm’s team in terms of project management is one of the most 

significant elements for efficiency and productivity, in addition to influencing project cost 

performance (Love, 2005). However, Mansfield et al. (1994) reveal that inadequate project 

management not only impacts project plan effectiveness and cost control mechanisms during 

overall construction project processes and phases, but also threatens the target outcomes 

anticipated by the project stakeholders in the overall development process. Several researchers 

are in agreement with this result; Doloi (2013) reveals that planning and scheduling 

deficiencies are one of the most significant attributes to impact cost performance in projects, 

while Abdullah et al. (2008) affirmed that the capability of the firm’s construction team plays 

a significant role in success in implementing a quality management system. 
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I found that the most substantial attributes of project cost overruns in the construction 

industry are: (1) contractors’ financial difficulties; (2) cash flow during construction; and (3) 

financing and payment of completed projects. This result depicts a clear shift of assert of some 

of the critical attributes revealed by previous research, such as lack of attention to inflation 

(Samarghandi et al., 2016), an increase in material prices (Enshassi et al. 2009), and bid award 

for the lowest price (Ahady et al., 2017). However, this finding supports the assertion that large 

cost overruns are typically seen due to contractors’ financial difficulties (Frimpong et al. 2003). 

Whilst contractor’s financial difficulties attribute is the Top one important attribute, which 

supports the findings by (Bagaya and Song, 2016) where financial difficulties of contractors, 

cash flow during construction and equipment availability were the key factors affecting project 

cost in the construction industry.  This is however in agreement with the views of Bajjou and 

Chafi (2020) they found that delay of progress payment is the most significant cause of project 

cost in the Moroccan construction projects while Rahman et al. (2013), found that financial 

problems and cash flow of contractors are ranked as one of the most important causes of cost 

overrun that effect construction projects in Malaysia. However, the contractor’s financial 

difficulties and furthermore delays in the subcontractor’s payments can possibly impact overall 

project financial control (Doloi, 2013).  

On the other hand, I found that the least importantly rated attributes causing project cost 

overrun in the construction industry are (51) Falsification, fabrication, and bribes are essential 

for successful project completion; (50) Inclement weather; (49) Location of the project.  For 

falsification, and fabrication, this result is not in agreement with the view of Shah and Alotaibi 

(2018); Noman et al. (2018) that they found that these Unethical practices play crucial roles in 

the project success, and lack of productivity. This may be because the respondents were not 

aware of the Unethical practices happening in their organizations. While Inclement weather 

was rated so important in several studies from the literature extracted from Durdyev (2020). 

But in Jordan, it is not important since there is a more stable weather conditions. Contrary to 

our result, Creedy et al. (2010) found a significant correlation between the location of the 

project and project percentage cost overrun. 

The second objective of my dissertation was to investigate the importance of 

coordination issues and unethical practices as contributors to project cost overruns in 

comparison with the other previously studied factors. The result showed that coordination 

issues are one of the most important contributors while unethical practices were one of the least 

important.   
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This is in alignment with the opinions of Doloi (2013) on the significant role of 

coordination between clients and contractors over the construction phases which, leads to 

achieving the project target on time and within cost. This could be through effective 

communication between project parties easing the capacity to keep on schedule and control 

costs. It is also influential in accomplishing successful construction project outcomes as 

reported in previous studies (Cheung et al. 2006; Doloi et al. 2012).  

Construction project members deal with a large amount of information derived from 

different stakeholders, such as owners, clients, contractors, and subcontractors. Hence, the 

attributes of the coordination issues factor are important to investigate further as a part of an 

efficient solution for the weak performance of construction projects. This also shows the vital 

importance of the human aspect, which represents an essential element through project 

processes (Ghaderi et al., 2007). Meanwhile, the attributes for coordination issues can also be 

linked to other human-related attributes, and these issues commonly refer to the human 

condition of connections, dependency, or challenges in working together, in addition to 

influence from cultures and behaviours (Andy, 2010). 

On the other hand, unethical practices were the least important rated factors causing 

project cost overruns in construction projects. In contrast to this result, unethical practices play 

crucial roles in project success/failure, product quality, lack of productivity, low return, and 

project abandonment, as has been reported in past research (Shah & Alotaibi, 2018; Noman et 

al., 2018) and potentially have an adverse influence on the faith of investors and client 

confidence in construction projects (Kenny, 2009). Hence, consideration of how to combat 

these issues should be taken seriously, as the construction projects employ a large number of 

workers worldwide, and has a significant influence on economic growth, in addition to being 

responsible for structures that could pose serious safety and health risks (Sohail and Cavill 

2008). However, it is still possible to tackle unethical construction practices with the right 

guidance, which starts with the project's supply chain and may help stakeholders take action 

and put a stop to these activities in the construction projects (Alotaibi, 2018). It is also argued 

that a sectoral approach offers one of the best methods of understanding unethical practices 

and developing an anti-corruption strategy (Sweeney, 2013). 
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Similar to chapter 4, this outcome may be found because unethical practices are a 

hidden issue, being challenging to discuss in normal circumstances, as there may be a fear of 

repercussions. Also, it can be difficult to see its signs and even more challenging to eradicate 

it completely (Yap et al., 2020). Thus, the findings may be influenced by the possibility that 

the respondents were not aware of the unethical practices happening in their organisations as 

these may occur at top-level circles of the organisation and “behind the scenes”.  Another 

reason may be due to the feeling that the survey may not be “completely anonymous”, with 

respondents then fearing repercussions, particularly from answers to unethical practices 

questions. This result may support the view of previous studies that have not discussed 

unethical practices as critical causes of delay.  

To verify whether there is an important difference between stakeholder groups in 

ranking the factors behind delays in construction projects, the results show a consistent ranking 

of some of these factors (attributes) by architects, clients, engineers, project managers, quantity 

surveyors, others and contractors across these seven positions, which affirms the underlying 

obstacles faced by all seven groups in achieving their projects on time and within budget.  A 

lack of in-depth understanding from contractors of project scope and design often leads to 

inefficient construction and poor productivity in construction projects, while the project client 

is motivated by value for money of works and places major trust in consultants to accomplish 

most projects. It is noticeable that less experienced groups have different perceptions compared 

to those with longer professional experience. It is worth noting that a significant majority of 

the respondents, about 53%, had over 15 years of experience in construction projects, which 

helps to provide a substantial view of the importance of cost overrun factors in construction 

projects.  This result is in alignment with McLellan et al.’s (2012) vision through their reported 

finding that differences in respondents’ ratings could depend on the extent of a responder's 

prior experience. Research has shown the effect of respondent experience on data quality, in 

which more experience means respondents are more likely to provide their honest feedback as 

a result of knowledge and in-depth understanding. This has great meaning for researchers and 

gives a unique perspective at the same time (Grant, 2015). This finding is not unexpected in 

this study, as relevant experience is reported in past research to be closely linked with achieving 

project goals and cost targets in most projects and as affecting overall project cost performance 

(Iyer and Jha 2005; Doloi, 2013). According to Shah (2016), inadequate contractor experience 

is one of the most important factors causing project cost overruns.  The relevance of this finding 

is that the assumptions formed by previous researchers are supported by the findings. 
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Moreover, I found that education plays a role in the stakeholder group rating for cost 

overrun factors. Respondents with a lower level of education seem to have different perceptions 

from other stakeholders. Less-educated groups (diploma degree) rated all factors as less 

important than other groups, except for the coordination factor, while the medium-level 

(Bachelor's degree) education group rated coordination issues as far more important 

statistically than other education groups. The reason for this could be due to the majority of the 

respondents having bachelor’s degrees. Recurring "knowledge gaps" between the less educated 

members of society and those who are better-educated have been observed for many decades. 

In today's environment, being professional is almost a necessity if not an obligation (Pihir et 

al., 2008). I also found that project managers rated coordination issues as significantly more 

important than other cost overrun factors. This could be due to the responsibility of the project 

managers for the success of a project by making sure the construction project is completed on 

time and within the agreed scope and cost. Hence, it is understandable that project managers 

deem coordination issues as more significant than other stakeholders. 
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Chapter 6 Social desirability bias and responses to unethical practices questions 

6.1 Introduction 

     In the normal context of life, it is very common that people’s behaviours will always be 

inclined towards showcasing the best part of their lives in terms of their morals and social 

beliefs. When researchers conduct interviews and questionnaires, they may discover that some 

of the participants provide answers that differ from their actual behaviours, attitudes, or values. 

Socially desirable responding (SDR) is described as the tendency to give positive self-

descriptions (Tourangeau et al., 2007). Where answers are those that make the respondents feel 

or look good, this could be due to their cultural norms about the desirability of opinions, 

attitudes, certain values, and behaviours. 

       According to Larson (2019) social desirability bias can shift responses in marketing 

surveys. The sensitive nature of questions about taboo topics may trigger social desirability 

concerns because they are discerned as intrusive (Kelly et al., 2017). This can generate biased 

research results and survey estimates. If subjects change their answers to look better to others 

(for impression management), to feel good about themselves (self-deception), or for identity 

definition, social desirability bias occurs. Other sources of SDB can occur in all types of 

surveys, while impression management can happen when researchers interact with subjects 

(e.g., through telephone or face-to-face surveys) (Steenkamp et al., 2010). Meanwhile, 

according to Näher and Krumpal (2012), sensitive questions often tend more to have 

measurement errors. This is due to the respondents’ concerns and social desirability bias. This 

type of question can potentially disclose undesirable behaviour, antisocial attitudes or criminal 

acts.   

The other two forms of socially desirable response are based on the morals of the community. 

According to Paulbus (2003), the tendency to deny morally unacceptable behaviours is an act 

that is unconscious and tends to cause the respondent to answer intrusive questions in a way 

that will portray their positive side. One of these forms is known as communion management, 

whereby the respondent tends to minimise the mistakes they have made so that they appear 

inclined towards the beneficial side of this morality, rather than placing themselves on the 

consequence side of those morals. Thus, considering the forms of SDR, it can be concluded 

that the behaviours that people tend to show alter according to the situations they are in and 

what is acceptable in that specific environment in general (Frimpong et al., 2003). The act of 

doing what is acceptable fits the description of self-promotion and ensures that the individual 



  103 

 
 

may obtain favours, even including contracts in construction. In the construction industry, the 

external factors that the parties involved cannot control are what mostly causes the diversion 

from time deadlines and also the cost overruns that occur at times even under different 

contractors. A survey that includes questions about taboo topics such as illegal behaviours (e.g. 

social fraud) or sexual activities, or antisocial attitudes (e.g. racism) often results in inaccurate 

survey outcomes (Krumpal, 2013) which are distorted by social desirability bias. Näher and 

Krumpal (2012) find that sensitive questions in survey methodology are regarded as one of the 

main causes for socially desirable answers in research surveys. 

Some of the survey questions discussed in chapters 4 and 5 included sensitive topics and 

behaviour, and particularly when asking participants about the unethical practices factor and 

its attributes. Hence, this kind of question can be subject to social desirability bias. This chapter 

will focus on if and how social desirability explains the response that construction industry 

workers give to questions dealing with unethical practices. In two between-subject 

experimental treatments, I will study how making the question wording loaded (from personal 

experience) or neutral (general opinions) shape participants' answers. I will additionally have 

control questions where the question will not deal with unethical practices and will have 

similarly loaded (personal experience) or neutral (general opinion) wording. This chapter will 

contribute to survey design literature to elicit answers about sensitive topics such as the effects 

of unethical practices. 

In this chapter, I present the details of a quantitative study of the effect of social 

desirability bias on construction industry workers’ responses in questionnaire surveys. I discuss 

the methodology adopted in the study, outline some of the available methods for carrying out 

industry surveys, and highlight their known limitations. 
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Research hypotheses: 

• H1: There will be differences in how participants respond to questions dealing with 

unethical practices when they are asked about their personal experience versus their 

general opinion (difference between loaded and neutral wording).  

• H2: There will be no difference in how participants respond to control questions 

that do not deal with sensitive topics when they are asked about their personal 

versus their general opinion (no difference in control questions between loaded and 

neutral wording). 

Research questions: 

According to Näher and Krumpal’s (2012) recommendations, sensitive questions 

should be contextually designed to evade social desirability bias. The loaded/neutral 

questioning method utilises structured or unstructured questions such as questions based on 

personal experience and general opinion as a means of reducing the impacts of social 

desirability bias. This method of posing questions involves writing them in a way that lets the 

respondents answer to accurately reflect their opinion.  

RQ1: Do construction industry workers respond to unethical practice questions 

differently when they are asked about their personal experience versus about their general 

opinions as determinants to delays in construction projects?  

6.2 Methodology 

To address these questions, I conducted a survey experiment, in which participants were 

selected on the www.Prolific.ac website. This survey was designed based on previous literature 

to capture the current construction project experiences among project managers, engineers, 

quantity surveyors, architects, clients, consultants, others, and contractors. To achieve this 

objective, I invited practitioners and experts to participate in an ethically approved, structured 

survey experiment. Participants were restricted to ages over 18 years old. The survey pre-

screened participants to select construction industry workers. Out of 2390 eligible participants, 

204 were selected to complete the survey. Participants were from all countries. All participants 

in the experiment were informed about the content and purpose of the study before 

participation. After the participants gave consent, they had an opportunity to complete this 

survey whenever it was convenient. The completion of the survey took approximately 5 

minutes. 
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 Participants had a right to withdraw from the research at any time in the event they felt 

it was not safe for them to participate in the research and without giving any reason if they did 

not wish to. Participants were paid £0.5 per participant for completing a 5-minute study, which 

equals a £6 hourly rate (average completion time was 3 minutes 01 seconds). 

It was also ensured that each of the surveys was completed anonymously. Considerable 

emphasis was placed on assuring participants that the survey offered ‘full anonymity’ as it was 

critical to gain the true and accurate opinions of the stakeholders in the construction industry. 

The survey was developed and designed in two sections: The first section verified that the 

participant worked in the construction industry and gathered basic demographic information. 

The second section asked about respondents’ opinions on the factors affecting the timely 

completion of and delays in the construction industry, divided into two between-subject 

treatments: half of the participants were (saw) in the neutral and the other half in the loaded 

treatment (questions). The last section asked for general information and background on the 

respondents’ work.  

The loaded/neutral questioning method utilises structured or unstructured questions, 

and questions based on personal experience or general opinion as a means of reducing the 

impacts of social desirability bias.  Loaded treatment includes 4 loaded questions (2 loaded 

unethical practice questions and 2 loaded control questions) as follows.  
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• Loaded treatment questions (personal experience):  

(Unethical Q1): In the construction projects that I have participated in, political connectedness 

and networks have been essential for timely project completion 

(Unethical Q2):  In the construction projects that I have participated in, falsification, 

fabrication, and bribes have been essential for timely project completion 

(Control Q1): In the construction projects that I have participated in, increases in the scope of 

work have been problematic for timely project completion  

(Control Q2): In the construction projects that I have participated in, the size of the project 

team has been essential for timely project completion. 

Neutral treatment includes 4 neutral questions (2 neutral unethical practice questions and 2 

neutral control questions) as follows: 

• Neutral Treatment questions (general opinion):  

 (Unethical Q1): Political connectedness and networks are essential for timely project 

completion 

(Unethical Q2): Falsification, fabrication, and bribes are essential for timely project completion 

(Control Q1): Increase in scope of work in a construction project is problematic for timely 

project completion 

(Control Q2): The size of the project team is essential for timely project completion. 

        In both treatments, participants received the following instructions: “Please rank the 

importance and impact of each factor and attribute below on the delay in a construction project.   

Please indicate your rating by ticking the appropriate box. (1= Very low importance, 2 = Low 

importance, 3 =Average, 4=High importance, 5 = Very high importance)”. 
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6.3 Data analysis and results  

6.3.1 Respondents’ profiles 

A total of 204 responses were received, which consisted of 19 architects, 5 clients, 58 

contractors, 11 consultants, 48 engineers, 25 project managers, 9 quantity surveyors, and 29 

other construction workers (unspecified). Table 6.1 below illustrates the profile of the 

respondents in terms of their education, experience, the value of the projects, construction type, 

number of projects they were involved in, and which faced delay and delay percentage. 

As seen in table 6.1 among 204 respondents across architects, clients, contractors, 

consultants, engineers, others, project managers and quantity surveyors, 14% had 15 years’ 

experience in the construction projects. 42% of respondents had a bachelor’s degree, with 48% 

involved in over 16 projects. 40% of respondents reported projects which had overrun or delay 

in the range of 1 to 20%.  

Table 6-1  Demographic characteristics of respondents 

Students Responde

nts (%) 

Experience 

(years) 

Respondent

s (%) 

Educatio

n (years) 

Respondents 

(%) 

  

Quantity surveyors  4 Less than 5 years 51 Diploma 36 
  

Project manager  12 6-10 years 30 Bachelor  42 
  

Architectural   9 11-15 years 5 Master  22 
  

Engineer  24 Over 15 years 14 PhD 0 
  

Contractor   28 
      

Client  2 
      

Consultant  5 
      

Other 14 
      

        

Number of projects 

involved in 

Responde

nts (%) 

Percentage delay Respondent

s (%) 

Age Respondents 

(%) 

Gender Respondents 

(%) 

Less than 5 16 0% 2 18-25 24 Male 62 

5 to10 23 1 to 20 % 40 26-35  46 Female  38 

11 to16 13 21 to 50 % 38 36-45   21   
 

Over 16 48 Over 50 % 19 46-55 9 
  

  

   
Over 55  1 
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6.3.2 Testing for statistical differences between treatments 

From the results, 50.5% of respondents answered the neutral questions, while 49.5% 

answered the loaded questions; the assignment of treatments was balanced and random. To 

determine whether the treatment had an effect on the respondents' answers and whether the two 

groups were different from one another, I ran a two-sample t-test which is often used to 

compare the means of two groups. A two-sample t-test was performed to compare the unethical 

practice questions between the loaded treatment and neutral treatment. The results are shown 

in table 6.2 below. 

There was no significant difference in answers to unethical questions between loaded 

treatment and neutral. Also, there was no significant difference in answers to control questions 

between the loaded and neutral treatment.  

The items were also averaged together to form a single composite factor of unethical 

and control. The outcomes from table 6.2 also specify that there was no statistically significant 

difference between the unethical composite factor loaded treatment (M= 2.45, SD=0.823, p= 

0.82) and neutral treatment (M= 2.42, SD=0.94, p= 0.82). (p-value > 0.05). Therefore, the 

results show that there was no statistically significant difference between the loaded treatment 

and neutral treatment. 

Table 6-2  T-test results for each variable comparison of the mean important ratings between the treatments 

Treatment  Loaded  Neutral  

Obs. Mean SD 
 

Mean SD (p-value) 

Dependent_ 
       

Unethical_1 204 3.04 1.14  2.93 1.17 0.51 

Unethical_2 204 1.86 1.04  1.91 1.15 0.74 

Control_1 204 3.67 0.87  3.93 0.81 0.03 

Control_2 204 4.09 0.88  4.11 0.82 0.82 

Unethical 

composite factor 

204 2.45 0.823  2.42 0.94 0.82 

Control 

composite factor 

204 3.88 0.68  4.02 0.62 0.12 

 

Since the t-test is only suitable for samples from a normal data set, and the data could 

have a non-normal distribution, I needed to check if the data were normally distributed. There 

are two main methods of assessing normality: graphically and numerically. 

The most common graphical method to identify whether the distribution is 

approximately normal is by plotting a histogram graph. As seen in figure 6.1, it is noticeable 

that the histogram graph is not bell-shaped, thus indicating that the data is not normal. 
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Figure 6.1  Comparison means unethical and control composite factors. 

  

However, graphical methods lack objectivity. First, I ran a nonparametric test, using 

the Skewness and kurtosis normality test, and this test is reasonably sensitive and is used to 

check if a set of data comes from a normal distribution by comparing the cumulative 

distributions of data. 

As seen in table 6.3 below, the result of the Skewness and kurtosis test shows that “p” 

< 0.05. This means that the data is not normally distributed (p-value < 0.05). D unethical 

composite factor (204) = 7.47, p = 0.0238; D control composite factor (204) = 8.75, p = 0.0126. 

The results of the Skewness and kurtosis test show that “p” < 0.05. Therefore, this means that 

the data is not normally distributed.  

Table 6-3  Skewness and kurtosis normality test result 

Variable  Joint test 

Obs. Pr(skewness) Pr(kurtosis) Adj chi2(2) Prob>chi2  

      

Unethical_1 204 0.7716 0.0000 14.88 0.0006 

Unethical_2 204 0.0000 0.0237 32.22 0.0000 

Control_1 204 0.0022 0.6894 8.64 0.0133 

Control_2 

Unethical 

composite factor 

204 

204 

0.0000 

0.0049 

0.1071 

0.7620 

19.42 

7.47 

0.0001 

0.0238 

Control 

composite factor 

204 0.0047 0.1946 8.75 0.0126 
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        Furthermore, and to confirm this result, I conducted the Shapiro Wilk test of normality, 

which represents a formal method to test for normality. The outcomes from table 6.4 below 

show that the data for the unethical composite factor is not normally distributed (p-value < 

0.05). Prob>z: 0.00816; “p” < 0.05. The results also show that the data for the control composite 

factor is not normally distributed. Prob>z: 0.00040; “p” < 0.05.  

Table 6-4  Shapiro Wilk test of normality result 

Variable Obs. W V z Prob>z 

Unethical_1 204 0.99660 0.516 -1.522 0.93602 

Unethical_2 204 0.94171 8.847 5.021 0.00000 

Control_1 204 0.97929 3.143 2.638 0.00418 

Control_2 204 0.95318 7.106 4.517 0.00000 

Unethical 

composite 

factor 

204 0.98131 2.837 2.402 0.00816 

Control 

composite 

factor 

204 0.97179 4.282 3.350 0.00040 

 

Since the results demonstrated that the data was not normal, I ran a Wilcoxon rank-sum 

(Mann–Whitney) test for the unmatched data. This test is used to compare two independent 

samples. 

A Mann-Whitney U test was conducted, and the results as shown in table 6.5 below 

showed that the median unethical composite factor was not statistically significantly different 

between the two groups (z = 0.503, p = 0.615) at a significance level of 0.05. The results also 

showed that the median control composite factor was not statistically significantly different 

between the two groups (z = -1.385, p = 0.166) at a significance level of 0.05. 

Based on these outcomes, I conclude that the loaded treatment and thus social 

desirability bias does not have a significant impact on the unethical factor importance ratings. 

Table 6-5  Wilcoxon rank-sum (Mann–Whitney) test result 

  Loaded (N=101) Neutral (N=103) 
 

 

Treatment Obs. Rank 

sum 

Expected Rank 

sum 

Expected (p- value)        Z 

Dependent_        

Unethical_1 204 10638.0 10638.0 10727.0 10557.5 0.4851 0.698 

Unethical_2 204 10295.5 10352.5 10614.5 10557.5 0.8843 -0.146 

Control_1 204 9509.5 10352.5 11400.5 10557.5 0.0303 -2.166 

Control_2 204 10326.5 10352.5 10583.5 10557.5 0.9469 -0.067 

Unethical 

composite factor 

204 10561.0 10352.5 10349.0 10557.5 0.6150 0.503 

Control 

composite factor 

204 9785 10352.5 11125 10557.5 0.1661 -1.385 
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6.3.3 OLS regression  

A second method was applied to achieve a more rigorous analysis of the factor, in which 

I ran basic OLS regression with robust standard errors.  The outcomes are reported in Table 

6.6. This regression gives a comparison of the mean important ratings between the factor and 

the treatment. In this study, a positive regression coefficient means that the importance of the 

factor rated by respondents is higher than for the reference treatment (benchmark); a negative 

regression coefficient means that the factor's importance is lower. The p-values show whether 

the comparison is statistically significant or not.  

The results of OLS are shown in table 6.6 below. The respondents did not show 

significant differences in their opinions on the importance of the unethical and control factors 

between loaded and neutral treatments. Hence, there are no statistically significant differences 

in OLS regression results, and I conclude that the treatment does not impact responses. This 

finds against Hypothesis 1, while it is in support of H2. Hence, I do not find support for social 

desirability bias affecting responses in the questions measuring unethical practice factors’ 

effects on the timely completion of projects in the construction industry. 

Table 6-6  OLS regression results between Unethical factor using pairwise comparison with and without any controls 

Treatment Unethical_1 Unethical_2 Control_1 Control_2 Unethical 

composite 

factor 

Control 

composite 

factor 

Independent_ 

Without controls variables 

 

Loaded constant 3.039*** 1.861*** 3.673*** 4.089*** 2.450*** 3.881*** 

Neutral -0.107 

(0.507) 

0.051 

(0.738) 

0.259 

(0.029) 

0.273 

(0.819) 

-0.028 

(0.820) 

0.143 

(0.121) 

With controls variables 

Loaded constant 3.218*** 2.165*** 3.556*** 4.559*** 2.692*** 4.058*** 

Neutral -0.272 

(0.109) 

-0.011 

(0.947) 

-0.299 

(0.018) 

-0.059 

(0.645) 

-0.142 

(0.269) 

0.120 

(0.210) 

 

Obs.                                     204 204 204 204 204 204 

Table note: Reported coefficients are from a linear regression model robust at the responder level to account for 

heteroscedasticity. P-values testing for statistical significance between the factor and the treatment in each 

regression are in parentheses. For the regression results, whether including the following controls: Type of 

business, experience, education, age and gender variables or not. * p<0.05, ** p<0.01, *** p<0.001.  
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6.4 Discussion 

     In terms of the social aspects of life, it is frequently the desire of the individual to be 

seen as more perfect than they are, without the appearance of having flaws. According to 

Tourangeau and Yan (2007), if a person living a life full of flaws were asked about their stance 

on the things that they do, they would actually be against people performing the acts they 

themselves do. The act of trying to portray the best version of oneself is pursued despite the 

fact that the bad version of them is actually more truthful, and this is termed the social 

acceptability or social desirability response.  

The use of online surveys has become more prevalent for quickly providing information 

and collecting data. However, the data gathered from surveys is not necessarily free from bias 

and absolutely accurate, and this leads to considerations of survey design as a significant 

component in gathering accurate data (Kelly et al., 2017). 

    The social desirability response frequently tends to affect research results, and 

especially if the questions asked are very sensitive, such as regarding illegal behaviour (e.g. 

social fraud). The researcher might ask very intrusive questions that end up causing a 

significant desire to lie and making the respondent become highly reserved, as they might be 

strongly taboo-oriented (Krumpal, 2013). However, in relation to my survey carried out for 

this research, the social desirability response tended to not affect the results. According to 

Miller (2011), recent studies have found that social desirability bias may have an influence on 

respondents’ responses to less sensitive topics as well, such as perceptions of institutional 

values and major satisfaction and goal orientation. 

The main outcome of this study is that respondents did not answer the unethical practice 

questions significantly differently whether the question asked about a personal experience or 

general opinion. Therefore, the two treatments did not impact the different types of responses 

from the respondents. Our results are in accordance with the results of Näher and Krumpal 

(2012).  In this study, no consistent significant impacts could be found for questions regarding 

socially undesirable behaviour. However, Kelly et al. (2017) are not in agreement with this 

result, as they found that indirect questioning could reduce biased responses to questions 

related to financial behaviour. The study found greater differences between direct and indirect 

reports. 
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The threat of disclosure can make respondents very reserved, as they would naturally 

act in a manner that keeps them safe from the consequences of a truthful act. Despite the 

consequences that may occur from disclosure, it is important to understand that the respondents 

vary in terms of the kind of disclosure they give, making some results effective and others 

ineffective due to this disparity. Some of the questions designed for the research might be 

centred towards socially acceptable behaviours, which might cause reluctance to give the 

required answers. Answers reporting behaviours and attitudes tend to be ineffective, and this 

causes research validity to be very low. In terms of cost overruns and time, many of the 

consultants, contractors and owners might be reluctant to give truthful answers due to avoiding 

the appearance of failure (Larson, 2019). 

The overall conclusion drawn here is that there may be a difference in the loaded 

treatment and the neutral treatment, based on the kind of survey a researcher is conducting. 

However, my findings from chapters 4 and 5 that introduce and analyse the unethical practices 

factor on delays and cost overruns are free from such bias. This lends support to my findings 

being robust, at least to the limits of the survey concerned. 
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Chapter 7 Conclusion 

Construction delays and cost overruns are caused by several factors that are related to 

the execution of the project. Chapters 4 and 5 discussed and explained the main results of this 

study, which have been revealed by the quantitative approach and in alignment with the 

existing literature. Key findings emerged from the discussion of how much importance 

coordination issues and unethical practices have in causing delays and cost overruns in the 

construction industry. Among the findings, I found that the coordination issues factor was 

determined as one of the most significant factors, while unethical practices were one of the 

least important ones. The delay in progress payment attribute was found to be the most 

significant cause of project delay and the contractor’s financial difficulties were found the most 

significant causes of project cost overrun in the construction industry, while conflicts between 

parties were rated as having a significant impact on delays and cost overruns compared with 

other coordination issues.  

         According to Alshammari et al (2020), without well-designed communication, projects 

can face challenges that advance to project outcomes. Levy (2018) states that there is a 

correlation between unethical practices such as fabrication employed in some projects and the 

project risk.  Key findings emerged from the discussion of the importance of coordination 

issues and unethical practices in causing cost overruns in the construction industry. From the 

study, it was evident that coordination issues were the most important factors that caused delays 

and even major delays and cost overruns. With every stakeholder managing what they are 

required to, there will be proper alignment and coordination, and minimal delays and cost 

overruns. 

However, there is evidence that there are significant differences in how stakeholders 

rate each factor in terms of how they believe each one contributes to cost overruns and schedule 

delays. From stakeholders overall, it was evident that project managers were the ones who rated 

the coordination issues factor the highest in terms of contributing towards cost overrun and the 

delays, while architects were the least likely to rate it highly.  

From the discussion in chapters 4 and 5, it is evident that coordination issues are most 

significant when it comes to the completion of projects and also sticking to the budget. This 

shows that it is necessary for stakeholders to coordinate more closely with each other in order 

to have the project completed within the set deadlines. It is important that all necessary players 

keep to the roles that they ought to play so that cost overruns and time delays are minimised. 
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Unethical practice issues proved not to be as significant as coordination issues, as was the 

expectation. It is nevertheless recommended that unethical practices are dealt with so that the 

time issues and cost overruns are reduced. 

Sensitive questions often tend to have measurement errors. This is due to the 

respondents’ concerns and social desirability bias. This type of question can potentially 

disclose undesirable behaviour, antisocial attitudes, or criminal acts.  One can question the fact 

that unethical factors played such a small role in the delays and also cost overruns, because of 

the sensitivity of the questions asked. The respondents may not have answered truthfully and 

hence did not rank unethical factors as important. A survey experiment was run wherein I 

manipulated the loading in how the unethical practice question was worded, and in how the 

survey respondents answered these questions. The conclusion from the discussion in chapter 6 

is that there was no statistically significant impact between the treatments on how respondents 

answered the questions. 

Limitations of the study 

As an exploratory and quantitative study, the methodological and empirical verification 

of this study is reflected upon its limitations and provides the basis for future studies to 

expatiate the study area.  

Based on this, the limitations of this study are discussed below, and they include: 

• Generalizability: The research attempts to contribute to the field of study more 

broadly by extrapolating the results to other emerging markets with similar 

characteristics and features to Jordan in terms of their development. Hence, the 

research will add to the existing theories and knowledge regarding construction 

project delay in specific reference to developing countries.  

Consequently, relative to other developing countries, Jordan may not have the 

same factors that cause construction delay and cost overrun. However, there is 

also no clear agreement on which countries are more representative than others. 

Hence, this also is a significant challenge to developing appropriate policies and 

interventions suitable for other developing countries as the results may not 

generalise to other contexts/countries.  
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• Other factors: There maybe other factors that the study has not considered which 

can impact construction delays and cost overruns.  Further study needs to 

explore whether there are other factors that play a role in construction delays 

and cost overruns.  

• Appling methods/models for implementation: based on the dissertation 

objectives, my study has not focused on providing the best methods that can be 

applied to enhance the practice amongst project stakeholders to deliver the 

project on time and within budget. My study is not normative but positive in 

nature which is a limitation for building an overall picture of the industry.  

This area offers a rich field for future research. These further investigations could help 

in formulating explanatory models of project delays and cost overruns. 

Recommendations for future studies 

The first recommendation is on the ways that proper communication can be enhanced 

amongst all stakeholders. A system to ensure accountability and timely requests and 

communications could potentially be favourable. The second recommendation is to consider 

how the best method can be implemented in order to ensure that unethical practices are 

minimised and in turn to meet deadlines and follow the set budget. Despite the study outcomes, 

unethical practices have been previously shown to play crucial roles in project performance 

and success/failure.  Therefore, this area offers a fertile ground for future research to be 

considered for further investigations. These further investigations could help in formulating 

explanatory models of project delays and cost overruns. 

It is important that future studies focus on how they can improve the experience levels 

of young, educated experts who will in turn increase productivity, as education is highly 

relevant in ensuring delivery of a project on estimated time and within agreed budget. In 

general, uncontrollable factors are those that lead to major overruns and delays in completion 

of projects in the construction industry. Experience plays a major role in timely completion, 

while networks play a large role in acquisition of contracts. The factors that are on the side of 

the stakeholders in the project are essential in controllable factors, unlike those that there is no 

control over. 
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 One of the major contributions of my research to the global construction management 

community, policymakers and researchers is updating the factors contributing to project delays 

and cost overruns in the construction projects. While a significant part of these problems related 

to project delays and cost overruns could be prevented by determining significant root causes 

and then trying to control or minimise them.  Another contribution to the field is also in the 

recommendation that despite the level of significance for the stakeholders each stakeholder 

should play an insightful role and focus on their role to ensure that no cost overruns are 

experienced, as well as the fact that deadlines are supposed to be met. The next contribution is 

that with proper communication: especially from the project managers and project team; the 

challenges of not completing the project within the set time are more likely to be met and the 

budget adhered to. 

Finally, to reduce social desirability bias in sensitive questions, one of the most 

prominent pieces of advice to future researchers is to constantly use a loading-neutral question 

style in survey methodology. This encourages respondents to answer sensitive questions more 

truthfully. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  118 

 
 

Chapter 8 References 

 

Abadir, H. Y., & Yimam, H. (2011). Project management maturity in the construction 

industry of developing countries: The case of Ethiopian contractors. University of 

Maryland. 

Abd El-Razek, M. E., Bassioni, H. A., & Mobarak, A. M. (2008). Causes of delay in building 

construction projects in Egypt. Journal of Construction Engineering and 

Management, 134(11), 831-841.  

Abdullah, M. N., Ayop, M., & Sudin, M. (2008). The capability of a construction project 

team in the implementation of a quality management system. Malaysian: Penerbit 

Universiti Teknologi Malaysia. 

Abdul-Rahman, H., Hanid, M. & Yap, X.W. (2014). Does professional ethics affect quality 

of construction–a case in a developing economy? Total Quality Management & 

Business Excellence, 25(3-4): 235-248. 

Acharya, N. K., Dai Lee, Y., & Im, H. M. (2016). Conflicting factors in construction projects: 

Korean perspective. Engineering, construction and architectural management. 

Adam, A., Josephson, P. E. B., & Lindahl, G. (2017). Aggregation of factors causing cost 

overruns and time delays in large public construction projects: Trends and 

implications. Engineering, construction and architectural management. 

Adams, J. R., & Campbell, B. W. (1982). Roles and responsibilities of the project manager. 

Project Management Institute. 

Adnan, H., Hashim, N., Mohd, N. & Ahmad, N. (2012) Ethical issues in the construction 

industry: Contractor's perspective. Procedia-social and behavioral sciences, 35: 719-

727. 

Agyekum-Mensah, G., & Knight, A. D. (2017). The professionals’ perspective on the causes 

of project delay in the construction industry. Engineering, Construction and 

Architectural Management. 



  119 

 
 

Agyekum-Mensah, G., Knight, A., & Pasquire, C. (2012). Adaption of structured analysis 

design techniques methodology for construction project planning. 

Ahady, S., Gupta, S., & Malik, R. K. (2017). A critical review of the causes of cost overrun 

in construction industries in developing countries. International Research Journal of 

Engineering and Technology, 4(03), 2550-2558. 

Ahiaga-Dagbui, D. D., & Smith, S. D. (2014). Rethinking construction cost overruns: 

cognition, learning and estimation. Journal of Financial Management of Property and 

Construction. 

Ahiaga-Dagbui, D. D., Love, P. E., Smith, S. D., & Ackermann, F. (2017). Toward a 

systemic view to cost overrun causation in infrastructure projects: A review and 

implications for research. Project Management Journal, 48(2): 88-98. 

Aibinu, A. A., & Jagboro, G. O. (2002). The effects of construction delays on project 

delivery in Nigerian construction industry. International Journal of Project 

Management, 20(8), 593-599. 

Aje, O. I., Olatunji, O. A., & Olalusi, O. A. (2017). Overrun causations under advance 

payment regimes. Built Environment Project and Asset Management. 

Akinci, B., & Fischer, M. (1998). Factors affecting contractors' risk of cost 

overburden. Journal of Management in Engineering, 14(1), 67-76. 

Akinsiku, O. E., & Akinsulire, A. (2012). Stakeholders' perception of the causes and effects 

of construction delays on project delivery. Journal of Construction Engineering and 

Project Management, 2(4), 25-31. 

Akintoye, A. (2000). Analysis of factors influencing project cost estimating practice. 

Construction Management & Economics, 18(1), 77-89. 

Akpan, E. O., & Igwe, O. (2001). Methodology for determining price variation in project 

execution. Journal of Construction Engineering and Management, 127(5), 367-373. 

Al Qubaisi, J.M.L.F., Elanain, H., Badri, M. & Ajmal, M. (2015) Leadership, culture and 

team communication: analysis of project success causality – a UAE case, 

International Journal of Applied Management Science, 7(3), 223–243. 



  120 

 
 

Alaghbari, W. E., Kadir, M. R. A., & Salim, A. (2007). The significant factors causing delay 

of building construction projects in Malaysia. Engineering, Construction and 

Architectural Management. 

Alaloul, W. S., Liew, M. S., & Zawawi, N. A. W. A. (2016). Identification of coordination 

factors affecting building projects performance. Alexandria Engineering 

Journal, 55(3), 2689-2698. 

Al‐Hammad, A. (1993). Factors affecting the relationship between contractors and their sub‐

contractors in Saudi Arabia: About 70% of contract work is subcontracted in Saudi 

Arabia, this paper highlights literature search and pilot interview findings. Building 

Research and Information, 21(5), 269-273. 

Al-Hazim, N., & Salem, Z. A. (2015). Delay and cost overrun in road construction projects in 

Jordan. International Journal of Engineering & Technology, 4(2), 288. 

Al-Hazim, N., Salem, Z. A., & Ahmad, H. (2017). Delay and cost overrun in infrastructure                                                                                 

projects in Jordan. Procedia Engineering, 182: 18-24. 

Alhomidan, A. (2013). Factors affecting cost overrun in road construction projects in Saudi 

Arabia. International Journal of Civil & Environmental Engineering, 13(3), 1-4. 

Alhomidan A. (2015) Factors affecting cost overrun in infrastructure projects in Saudi 

Arabia. International Journal of Civil & Environmental Engineering IJEE-IJENS 

2015;4:35–42 

Ali, A. S., & Kamaruzzaman, S. N. (2010). Cost performance for building construction 

projects in Klang Valley. Journal of Building Performance, 1(1). 

Alinaitwe, H., Apolot, R., & Tindiwensi, D. (2013). Investigation into the causes of delays 

and cost overruns in Uganda's public sector construction projects. Journal of 

Construction in Developing Countries, 18(2), 33. 

Al-Keim, A. (2017). Strategies to reduce cost overruns and schedule delays in construction 

projects (Doctoral dissertation, Walden University). 

Al-Khalil, M. I., & Al-Ghafly, M. A. (1999). Important causes of delay in public utility 

projects in Saudi Arabia. Construction Management & Economics, 17(5), 647-655. 



  121 

 
 

Al-Kharashi, A. & Skitmore, M. (2009). Causes of delays in Saudi Arabian public sector    

construction projects. Construction Management and Economics, 27(1), 3-23. 

Allahaim, F. S., & Liu, L. (2015). Causes of cost overruns on infrastructure projects in Saudi 

Arabia. International Journal of Collaborative Enterprise, 5(1-2), 32-57. 

Al-Momani, A. H. (2000). Construction delay: a quantitative analysis. International Journal 

of Project Management, 18(1), 51-59. 

Almutairi, N. S. (2016). Causes of Delays on Construction projects in Kuwait according to 

opinion of Engineers working in Kuwait. Journal of Engineering Research and 

Application, 6(12), 84-96. 

Alshammari, F., Yahya, K., & Haron, Z. B. (2020). Project Manager’s Skills for improving 

the performance of complex projects in Kuwait Construction Industry: A Review. 

In IOP Conference Series: Materials Science and Engineering, 713(1), 012041. IOP 

Publishing. 

Amandin, M. & Kule, J. (2016) Project Delays on Cost Overrun Risks: A Study of Gasabo 

District Construction Projects Kigali, Rwanda, ABC Journal of Advanced Research, 

5(1): 21-34.  

Ameh, O. J., Soyingbe, A. A., & Odusami, K. T. (2010). Significant factors causing cost 

overruns in telecommunication projects in Nigeria. 

Amu, O. O., & Adesanya, D. A. (2011). Mathematical expressions for explaining project 

delays in South Western Nigeria. Singapore Journal of Scientific Research, 1(1), 59-

67. 

Anderson, S., & Newell, R. G. (2003). Simplified marginal effects in discrete choice 

models. Economics Letters, 81(3), 321-326. 

Andy, K. W., & Price, D. F. (2010). Causes leading to poor site coordination in building 

projects. Organization, technology & management in construction: an international 

journal, 2(2), 167-172. 



  122 

 
 

Arantes, A., da Silva, P. F., & Ferreira, L. M. D. (2015, October). Delays in construction 

projects-causes and impacts. In 2015 International Conference on Industrial 

Engineering and Systems Management (IESM) (pp. 1105-1110). IEEE. 

Arditi, D., Akan, G. T., & Gurdamar, S. (1985). Cost overruns in public 

projects. International Journal of Project Management, 3(4), 218-224. 

Arditi, D., Akan, G. T., & Gurdamar, S. (1985). Reasons for delays in public projects in 

Turkey. Construction Management and Economics, 3(2), 171-181. 

Arditi, D., Nayak, S. and Damci, A. (2017) Effect of organizational culture on delay in 

construction. International Journal of Project Management, 35(2): 136-147. 

Aslam, M., Baffoe-Twum, E., & Saleem, F. (2019). Design changes in construction projects–

causes and impact on the cost. Civil Engineering Journal, 5(7), 1647-1655. 

Assaf, S. A., & Al-Hejji, S. (2006). Causes of delay in large construction 

projects. International Journal of Project Management, 24(4): 349-357. 

Assaf, S. A., Al-Khalil, M., & Al-Hazmi, M. (1995). Causes of delay in large building 

construction projects. Journal of Management in Engineering, 11(2), 45-50. 

Azhar, N., Farooqui, R. U., & Ahmed, S. M. (2008, August). Cost overrun factors in 

construction industry of Pakistan. In First International Conference on Construction 

in Developing Countries (ICCIDC–I), Advancing and Integrating Construction 

Education, Research & Practice (pp. 499-508). 

Aziz, R. F., & Abdel-Hakam, A. A. (2016). Exploring delay causes of road construction 

projects in Egypt. Alexandria Engineering Journal, 55(2), 1515-1539. 

Azmy, N. (2012). The role of team effectiveness in construction project teams and project 

performance. Iowa State University. 

Babakus, E., & Mangold, W. G. (1992). Adapting the SERVQUAL scale to hospital services: 

an empirical investigation. Health Services Research, 26(6), 767. 



  123 

 
 

Bajjou, M. S., & Chafi, A. (2020). Empirical study of schedule delay in Moroccan 

construction projects. International Journal of Construction Management, 20(7), 783-

800. 

Baloi, D., & Price, A. D. (2003). Modelling global risk factors affecting construction cost 

performance. International Journal of Project Management, 21(4), 261-269. 

Bartus, T. (2005). Estimation of marginal effects using margeff. The Stata Journal, 5(3), 309-

329. 

Baruch, Y., & Holtom, B. C. (2008). Survey response rate levels and trends in organizational 

research. Human relations, 61(8), 1139-1160. 

Bekr, G. A. (2015). Identifying factors leading to cost overrun in construction projects in 

Jordan. Journal of Construction Engineering, Technology and Management, 5(3), 25-

33 

Belachew, A. S., Mengesha, W. J., & Mohammed, M. (2017). Causes of Cost Overrun in 

Federal Road Projects of Ethiopia in Case of Southern District. American Journal of 

Civil Engineering, 5(1), 27-40. 

Bell, E., Bryman, A., & Harley, B. (2018). Business research methods. Oxford university 

press. 

Bergen, N., & Labonté, R. (2020). “Everything is perfect, and we have no problems”: 

detecting and limiting social desirability bias in qualitative research. Qualitative 

Health Research, 30(5), 783-792. 

Bajjou, M. S., & Chafi, A. (2020). Empirical study of schedule delay in Moroccan 

construction projects. International Journal of Construction Management, 20(7), 783-

800. 

Bin Seddeeq, A., Assaf, S., Abdallah, A., & Hassanain, M. A. (2019). Time and Cost 

Overrun in the Saudi Arabian Oil and Gas Construction Industry. Buildings 9(2), 

2075-5309. 

Borg, I., & Bardi, A. (2016). Should ratings of the importance of personal values be 

centered? Journal of Research in Personality, 63, 95-101. 



  124 

 
 

Bouranta, N., Chitiris, L., & Paravantis, J. (2009). The relationship between internal and 

external service quality. International Journal of Contemporary Hospitality 

Management. 

Bowen, P., Edwards, P., & Cattell, K. (2012, September). Corruption in the South African 

construction industry: A mixed methods study. In Proc. of 28th Annual ARCOM 

Conference (ed. Smith, SD) (pp. 521-531) 

Bramble, B. B., & Callahan, M. T. (2010). Construction Delay Claims. Aspen Publishers. 

Breakwell, G. M., Hammond, S. E., Fife-Schaw, C. E., & Smith, J. A. (2006). Research 

methods in psychology. Sage Publications, Inc. 

Callegari, C., Szklo, A., & Schaeffer, R. (2018). Cost overruns and delays in energy 

megaprojects: How big is big enough? Energy Policy, 114, 211-220. 

Cantarelli, C. C., Flybjerg, B., Molin, E. J., & Van Wee, B. (2013). Cost overruns in large-

scale transportation infrastructure projects: Explanations and their theoretical 

embeddedness. arXiv preprint arXiv:1307.2176. 

Chalabi, F. A., & Camp, D. (1984). Causes of delays and overruns of construction projects in 

developing countries. CIB Proc., W-65, 2, 723-734. 

Chan, D. W., & Kumaraswamy, M. M. (1997). A comparative study of causes of time 

overruns in Hong Kong construction projects. International Journal of Project 

Management, 15(1), 55-63. 

Cheung, S. O., Yiu, K. T., & Chim, P. S. (2006). How relational are construction 

contracts? Journal of professional issues in engineering education and 

practice, 132(1), 48-56. 

Clarke, C. (2009). Paths between positivism and interpretivism: An appraisal of Hay's via 

media. Politics, 29(1), 28-36. 

Cost Overrun in Infrastructure Projects – Illustration Using Saudi Arabia Survey Data, 



  125 

 
 

Cramer, H., Haller, H., Dobos, G., & Lauche, R. (2016). A systematic review and meta-

analysis estimating the expected dropout rates in randomized controlled trials on yoga 

interventions. Evidence-Based Complementary and Alternative Medicine, 2016. 

Creedy, G. D., Skitmore, M., & Wong, J. K. (2010). Evaluation of risk factors leading to cost 

overrun in delivery of highway construction projects. Journal of Construction 

Engineering and Management, 136(5), 528-537. 

Dadfar, H., & Gustavsson, P. (1992). Competition by effective management of cultural 

diversity: the case of international construction projects. International Studies of 

Management and Organization, 22(4): 81-92. 

De Poel, F. M., Stoker, J. I., & Van der Zee, K. I. (2014). Leadership and organizational 

tenure diversity as determinants of project team effectiveness. Group & Organization 

Management, 39(5), 532-560. 

De Brito, M., & van der Laan, E. (2010). Supply chain management and sustainability: 

Procrastinating integration in mainstream research. Sustainability, 2, 859-870. 

https://dx.doi.org/10.3390/su2040859.  

Department of the Environment, Transport and the Regions (2000), Performance indicators 

show improvement, Construction Monitor. Available at: 

www.gov.uk/government/uploads/system/uploads/attachment_data/file/16323/file164

41.pdf (accessed 29 October 2013). 

Derakhshanalavijeh, R., & Teixeira, J. M. C. (2017). Cost overrun in construction projects in 

developing countries, Gas-Oil industry of Iran as a case study. Journal of Civil 

Engineering and Management, 23(1), 125-136. 

Dickson, M. W., Smith, D. B., Grojean, M. W., & Ehrhart, M. (2001). An organizational 

climate regarding ethics: The outcome of leader values and the practices that reflect 

them. The leadership Quarterly, 12(2), 197-217. 

Dissanayaka, S. M., & Kumaraswamy, M. M. (1998). Comparing contributors to time and 

cost performance in building projects. Building and Environment, 34(1), 31-42. 

Dolage, D.  A.  R., & Rathnamali, D.  L.  G. (2013).    Causes    of    time    overrun    in 

construction phase of building projects: a case study on Department of Engineering 



  126 

 
 

Services    of    Sabaragamuwa    Provincial Council.     Engineer:     Journal of     the 

Institution  of  Engineers,  Sri  Lanka,  46(3), 

Doloi, H. (2009). Analysis of pre‐qualification criteria in contractor selection and their 

impacts on project success. Construction Management and Economics, 27(12), 1245-

1263. 

Doloi, H. (2013). Cost overruns and failure in project management: Understanding the roles 

of key stakeholders in construction projects. Journal of Construction Engineering and 

Management, 139(3), 267-279. 

Doloi, H., Sawhney, A. & Iyer, K.C. (2012). Structural equation model for investigating 

factors affecting delay in Indian construction projects. Construction Management and 

Economics, 30(10): 869-884. 

Doloi, H., Sawhney, A., Iyer, K. C., & Rentala, S. (2012). Analysing factors affecting delays 

in Indian construction projects. International Journal of Project Management, 30(4), 

479-489. 

Durdyev, S. (2020). Review of construction journals on causes of project cost 

overruns. Engineering, Construction and Architectural Management. 

Durdyev, S., & Hosseini, M. R. (2019). Causes of delays on construction projects: a 

comprehensive list. International Journal of Managing Projects in Business. 

Durdyev, S., Ismail, S., & Bakar, N. A. (2012). Factors causing cost overruns in construction 

of residential projects: case study of Turkey. International Journal of Science and 

Management, 1(1), 3-12. 

Durdyev, S., Ismail, S., & Kandymov, N. (2018). Structural equation model of the factors 

affecting construction labor productivity. Journal of Construction Engineering and 

Management, 144(4), 04018007.  

Durdyev, S., Omarov, M., & Ismail, S. (2017). Causes of delay in residential construction 

projects in Cambodia. Cogent Engineering, 4(1), 1291117. 

Egbu, C. O. (2004). Managing knowledge and intellectual capital for improved 

organizational innovations in the construction industry: an examination of critical 



  127 

 
 

success factors. Engineering, Construction and Architectural Management, 11(5): 

301-315. 

El-Razek, M. E., Bassioni, H. A., & Mobarak, A. M. (2008). Causes of delay in building 

construction projects in Egypt. Journal of Construction Engineering and 

Management, 134(11): 831-841. 

Enshassi, A., & Ayyash, A. (2014). Factors affecting cost contingency in the construction 

industry–Contractors' perspective. International Journal of Construction 

Management, 14(3), 191-208. 

Enshassi, A., Al-Najjar, J., & Kumaraswamy, M. (2009). Delays and cost overruns in the 

construction projects in the Gaza Strip. Journal of Financial Management of Property 

and Construction, 14(2), 126-151. 

Enshassi, A., Mohamed, S., & Abu Mosa, J. (2008). Risk management in building projects in 

Palestine: Contractors’ perspective. Emirates Journal for Engineering 

Research, 13(1). 

Faccio, M. (2006). Politically connected firms. American Economic Review, 96(1), 369-386. 

Faridi, A. S., & El‐Sayegh, S. M. (2006). Significant factors causing delay in the UAE 

construction industry. Construction Management and Economics, 24(11), 1167-1176. 

Field, A. (2005). Exploratory factor analysis. Discovering statistics using SPSS, 619-680. 

Flyvbjerg, B. (2011) Over Budget, Over Time, Over and Over Again: Managing Major 

Projects, In: Peter W. G. Morris, Jeffrey K. Pinto, and Jonas Söderlund (eds.), The 

Oxford Handbook of Project Management. Oxford University Press, pp. 321-344. 

Flyvbjerg, B., & Stewart, A. (2012). Olympic proportions: Cost and cost overrun at the 

Olympics 1960-2012. 

Flyvbjerg, B., Stewart, A., & Budzier, A. (2016). The Oxford Olympics Study 2016: Cost 

and cost overrun at the games. arXiv preprint arXiv:1607.04484. 



  128 

 
 

França, A., & Haddad, A. N. (2018). Causes of construction projects cost overrun in 

Brazil. International Journal of Sustainable Construction Engineering and 

Technology, 9(1), 69-83. 

Frimpong, Y., Oluwoye, J., & Crawford, L. (2003). Causes of delay and cost overruns in 

construction of groundwater projects in a developing countries; Ghana as a case 

study. International Journal of Project Management, 21(5), 321-326. 

Fugar, F. D., & Agyakwah-Baah, A. B. (2010). Delays in building construction projects in 

Ghana. Australasian Journal of Construction Economics and Building, The, 10(1/2), 

128-141. 

Garba, A. (2003). An Essay on the philosophy and methodology of Economics. The Nigerian 

Economic Society (NES)(2003) The Teaching of Economics The Cutting Edge of 

Knowledge. 

Gbahabo, P. T., & Ajuwon, O. S. (2017). Effects of project cost overruns and schedule delays 

in Sub-Saharan Africa. European Journal of Interdisciplinary Studies, 3(2), 46-59. 

Ghaderi, H., Levesque, H., & Lespérance, Y. (2007, May). Towards a logical theory of 

coordination and joint ability. In Proceedings of the 6th international joint conference 

on Autonomous agents and multiagent systems (pp. 1-3). 

Gino, F., & Margolis, J. D. (2011). Bringing ethics into focus: How regulatory focus and risk 

preferences influence (un)ethical behavior. Organizational Behavior and Human 

Decision Processes, 115(2), 145-156. 

Gonzalez, P., González, V., Molenaar, K., & Orozco, F. (2014). Analysis of causes of delay 

and time performance in construction projects. Journal of Construction Engineering 

and Management, 140(1), 04013027. 

Grant, C. (2015). The experiences of research participants living with schizophrenia. Social 

Work in Mental Health, 13(6), 532-552. 

Gunduz, M., & Maki, O. L. (2018). Assessing the risk perception of cost overrun through 

importance rating. Technological and Economic Development of Economy, 24(5), 

1829-1844. 



  129 

 
 

Hair, J. F., Ringle, C. M., & Sarstedt, M. (2011). PLS-SEM: Indeed a silver bullet. Journal of 

Marketing Theory and Practice, 19(2): 139-152. 

Harlow, J., & Syal, R. (1995). British Library not ready before 2000. The Sunday Times, 26, 

1-7. 

Hartmann, A. (2006) The role of organizational culture in motivating innovative behaviour in 

construction firms, Construction Innovation, 6(3), 159-172.  

Haseeb, M., Bibi, A., & Rabbani, W. (2011). Problems of projects and effects of delays in the 

construction industry of Pakistan. Australian Journal of Business and Management 

Research, 1(5), 41-50. 

Hinze, J., Selstead, G., & Mahoney, J. P. (1992). Cost overruns on state of Washington 

construction contracts. Transportation Research Record, 1351, 87. 

Hosseini, M. R., Banihashemi, S., Martek, I., Golizadeh, H., & Ghodoosi, F. (2017). 

Sustainable delivery of megaprojects in Iran: Integrated model of contextual 

factors. Journal of Management in Engineering, 34(2): 1-12. 

Howick, S., Ackermann, F., Eden, C., & Williams, T. (2009). Understanding the causes and 

consequences of disruption and delay in complex projects: how system dynamics can 

help. 

Howitt, P. (2006). Coordination issues in long-run growth. Handbook of Computational 

Economics, 2, 1605-1624. 

Hoxha, L., & McMahan, C. (2018). Does a project manager's work experience help project 

success? International Journal of Construction Project Management, 10(2), 155-172. 

Huo, T., Ren, H., Cai, W., Shen, G. Q., Liu, B., Zhu, M., & Wu, H. (2018). Measurement and 

dependence analysis of cost overruns in megatransport infrastructure projects: Case 

study in Hong Kong. Journal of Construction Engineering and Management, 144(3), 

05018001. 

Hussain, S., Xuetong, W., & Hussain, T. (2020). Impact of Skilled and Unskilled Labor on 

Project Performance Using Structural Equation Modeling Approach. SAGE 

Open, 10(1), 2158244020914590. 



  130 

 
 

Hutcheson, G. D. (2011). Ordinary least-squares regression. In L. Moutinho and GD 

Hutcheson (Eds.), The SAGE dictionary of quantitative management research (pp. 

224-228). 

Islam, M. S., & Trigunarsyah, B. (2017). Construction delays in developing countries: a 

review. Journal of Construction Engineering and Project Management, 7(1), 1-12. 

Iyer, K. C., & Jha, K. N. (2005). Factors affecting cost performance: evidence from Indian 

construction projects. International Journal of Project Management, 23(4), 283-295. 

Jackson, S. (2002, September). Project cost overruns and risk management. In Proceedings of 

Association of Researchers in Construction Management 18th Annual ARCOM 

Conference, Newcastle, Northumber University, UK (Vol. 1, pp. 1-10). 

Jaffar, N., Tharim, A. A., & Shuib, M. N. (2011). Factors of conflict in construction industry: 

a literature review. Procedia Engineering, 20, 193-202. 

Jayakrishnan, M., Mohamad, A. K., & Abdullah, A. (2018). Digitalization approach through 

an enterprise architecture for Malaysia transportation industry. Int. J. Civ. Eng. 

Technol, 9(13), 834-839. 

Jha, K. N., & Iyer, K. C. (2007). Commitment, coordination, competence and the iron 

triangle. International Journal of Project Management, 25(5), 527-540. 

Johnson, R. M., & Babu, R. I. I. (2020). Time and cost overruns in the UAE construction 

industry: a critical analysis. International Journal of Construction 

Management, 20(5), 402-411. 

Jordan GDP (n.d.). Retrieved from: https://tradingeconomics.com/jordan/gdp-from-

construction, para. 1 

Kadir, M. A., Lee, W. P., Jaafar, M. S., Sapuan, S. M., & Ali, A. A. A. (2005). Factors 

affecting construction labour productivity for Malaysian residential 

projects. Structural Survey. 

Kaliba, C., Muya, M., & Mumba, K. (2009). Cost escalation and schedule delays in road 

construction projects in Zambia. International Journal of Project Management, 27(5), 

522-531. 



  131 

 
 

Kaming, P. F., Olomolaiye, P. O., Holt, G. D., & Harris, F. C. (1997). Factors influencing 

construction time and cost overruns on high-rise projects in Indonesia. Construction 

Management & Economics, 15(1), 83-94. 

Kasimu, M. A. (2012). Significant factors that causes cost overruns in building construction 

project in Nigeria. Interdisciplinary journal of contemporary research in 

business, 3(11), 775-780. 

Kazaz, A., Ulubeyli, S., & Tuncbilekli, N. A. (2012). Causes of delays in construction 

projects in Turkey. Journal of civil Engineering and Management, 18(3), 426-435. 

Kenny, C. (2009). Transport construction, corruption and developing countries. Transport 

Reviews, 29(1), 21-41. 

Kelly, N., Harpel, T., Fontes, A., Walters, C., & Murphy, J. (2017). An examination of social 

desirability bias in measures of college students' financial behavior. College Student 

Journal, 51(1), 115-128. 

Khahro, S. H., & Ali, T. H. (2014). Causes leading to conflicts in construction projects: a 

viewpoint of Pakistani construction industry. In International Conference on 

challenges in IT, Engineering and Technology (ICCIET’2014) July (pp. 17-18). 

Khlaifat, D. M., Alyagoub, R. E., Sweis, R. J., & Sweis, G. J. (2019). Factors leading to 

construction projects' failure in Jordon. International Journal of Construction 

Management, 19(1), 65-78. 

Kim, H. J. (2008). Common factor analysis versus principal component analysis: choice for 

symptom cluster research. Asian Nursing Research, 2(1), 17-24. 

Kim, H. Y. (2014). Analysis of variance (ANOVA) comparing means of more than two 

groups. Restorative Dentistry & Endodontics, 39(1), 74. 

Kim, S. Y., Tuan, K. N., Do Lee, J., & Pham, H. (2018). Cost overrun factor analysis for 

hospital projects in Vietnam. KSCE Journal of Civil Engineering, 22(1), 1-11. 

Kotlarsky, J., Van Fenema, P. C., & Willcocks, L. P. (2008). Developing a knowledge-based 

perspective on coordination: The case of global software projects. In Knowledge 

processes in globally distributed contexts (pp. 74-105). Palgrave Macmillan. 



  132 

 
 

Koushki, P. A., Al‐Rashid, K., & Kartam, N. (2005). Delays and cost increases in the 

construction of private residential projects in Kuwait. Construction Management and 

Economics, 23(3), 285-294 

Kulkarni, G. K. (2007). Construction industry: More needs to be done. Indian Journal of 

Occupational and Environmental Medicine, 11(1), 1. 

Kumaraswamy, M. M., & Chan, D. W. M. (2002). Compressing construction durations: 

lessons learned from Hong Kong construction projects. International Journal of 

Project Management, 20(1), 23-35. 

Krumpal, I. (2013). Determinants of social desirability bias in sensitive surveys: a literature 

review. Quality & Quantity, 47(4), 2025-2047. 

Lakatos, I. (1968). Criticism and the methodology of scientific research programmes. 

In Proceedings of the Aristotelian society 69, 149-186. Aristotelian Society, Wiley. 

Landrum, H. T., Prybutok, V. R., Peak, D. A., & Qin, H. (2010). Using importance ratings to 

create an information service quality measure. International Journal of Services and 

Standards, 6(3-4), 295-307. 

Larson, R. B. (2019). Controlling social desirability bias. International Journal of Market 

Research, 61(5), 534-547. 

Larsen, M., Nyrup, J., & Petersen, M. B. (2020). Do survey estimates of the public’s 

compliance with COVID-19 regulations suffer from social desirability bias?. Journal 

of Behavioral Public Administration, 3(2). 

Leedy, P. & Ormrod, J. E. (2014). Practical research: Planning and design. Pearson 

Education. 

Leeper, T. J. (2017). Interpreting regression results using average marginal effects with R’s 

margins. Reference Manual, 32. 

Lefever, S., Dal, M., & Matthiasdottir, A. (2007). Online data collection in academic 

research: advantages and limitations. British Journal of Educational 

Technology, 38(4), 574-582. 



  133 

 
 

Le‐Hoai, L., & Dai Lee, Y. (2009). Time‐cost relationships of building construction project 

in Korea. Facilities 27(13/14). 

Le-Hoai, L., Dai Lee, Y., & Lee, J. Y. (2008). Delay and cost overruns in Vietnam large 

construction projects: A comparison with other selected countries. KSCE Journal of 

Civil Engineering, 12(6), 367-377. 

Lessing, B., Thurnell, D., & Durdyev, S. (2017). Main factors causing delays in large 

construction projects: Evidence from New Zealand. Journal of Management, 

Economics and Industrial Organization 1(2), 63-82. 

Levy, S. (2018). Project management in construction. McGraw-Hill Education. 

Lim, J. H., & Yazdanifard, R. (2012). The difference of conflict management styles and 

conflict resolution in workplace. Business & Entrepreneurship Journal, 1(1). 

Lindhard, S., & Wandahl, S. (2014). Scheduling of large, complex, and constrained 

construction projects–an exploration of LPS application. International Journal of 

Project Organisation and Management, 6(3), 237-253. 

Lizarralde, G., Tomiyoshi, S., Bourgault, M., Malo, J., & Cardosi, G. (2013). Understanding 

differences in construction project governance between developed and developing 

countries. Construction Management and Economics, 31(7), 711-730. 

Lo, T. Y., Fung, I. W., & Tung, K. C. (2006). Construction delays in Hong Kong civil 

engineering projects. Journal of Construction Engineering and Management, 132(6), 

636-649. 

Long, N. D., Ogunlana, S., Quang, T., & Lam, K. C. (2004). Large construction projects in 

developing countries: a case study from Vietnam. International Journal of Project 

Management, 22(7), 553-561. 

Love, P. E., Edwards, D. J., & Irani, Z. (2011). Moving beyond optimism bias and strategic 

misrepresentation: An explanation for social infrastructure project cost 

overruns. IEEE transactions on engineering management, 59(4), 560-571. 



  134 

 
 

Love, P. E., Tse, R. Y., & Edwards, D. J. (2005). Time–cost relationships in Australian 

building construction projects. Journal of construction engineering and 

management, 131(2), 187-194. 

Mahamid, I. (2011). Risk matrix for factors affecting time delay in road construction projects: 

owners' perspective. Engineering, Construction and Architectural Management. 

Mahamid, I. (2018). Study of relationship between cost overrun and labour productivity in 

road construction projects. International Journal of Productivity and Quality 

Management, 24(2), 143-164. 

Mahamid, I., & Bruland, A. (2011, September). Cost overrun causes in road construction 

projects: Consultants’ perspective. In 2nd International Conference on Construction 

and Project Management, Singapore (Vol. 15). 

Mahamid, I., & Bruland, A. (2012). Cost deviation in road construction projects: The case of 

Palestine. Australasian Journal of Construction Economics and Building, 12(1), 58-

71. 

Mahamid, I., & Dmaidi, N. (2013). Risks leading to cost overrun in building construction 

from consultants’ perspective. Organization, technology & management in 

construction: an international journal, 5(2), 860-873. 

Mair, L. (2014), Almost 75% of council cancel or delay construction projects, The Architect 

Journal, EMAP Publishing Limited, London, available at: 

www.architectsjournal.co.uk/news/almost-75-of-councils-cancel-or-delay-

construction-projects/8674168.article (accessed 27 May 2016). 

Manavazhi, M. R., & Adhikari, D. K. (2002). Material and equipment procurement delays in 

highway projects in Nepal. International Journal of Project Management, 20(8): 627-

632. 

Manazar, H. A., Kashif, A., & Wajid, Z. (2015). Impact of Project Manager’s Soft 

Leadership Skills on Project. Journal of Poverty, Investment and Development, 27-46. 

 



  135 

 
 

Mansfield, N. R., Ugwu, O. O., & Doran, T. (1994). Causes of delay and cost overruns in 

Nigerian construction projects. International journal of project Management, 12(4), 

254-260. 

Marzouk, M. M., & El-Rasas, T. I. (2014). Analyzing delay causes in Egyptian construction 

projects. Journal of advanced research, 5(1), 49-55. 

Manu, P., Agyekum, K., Mahamadu, A. M., Olomolaiye, P., & Adinyira, E. (2019). 

Differences in Stakeholder Ability in Addressing Unethical Practices: Insights from 

the Surveying Profession. Journal of Professional Issues in Engineering Education 

and Practice, 145(4), 04019011. 

May, D., Wilson, O., & Skitmore, M. (2001). Bid cutting: an empirical study of practice in 

South‐East Queensland. Engineering Construction and Architectural 

Management, 8(4), 250-256. 

McLellan, S., Muddimer, A., & Peres, S. C. (2012). The effect of experience on System 

Usability Scale ratings. Journal of usability studies, 7(2), 56-67. 

Mehra, S. (2009). Project communication management. Available online at http://www. 

scribd. com/doc/7875707/projectcommunication‐summary‐by‐sachin‐mehra. 

Min, H. (2013). Ordered Logit regression modeling of the self-rated health in Hawai ‘i, with 

comparisons to the OLS model. Journal of Modern Applied Statistical 

Methods, 12(2), 23. 

Morales, J., Gendron, Y., & Guénin-Paracini, H. (2014). The construction of the risky 

individual and vigilant organization: A genealogy of the fraud triangle. Accounting, 

Organizations and Society, 39(3), 170-194. 

Mostaghel, R., Oghazi, P., Patel, P. C., Parida, V., & Hultman, M. (2019). Marketing and 

supply chain coordination and intelligence quality: A product innovation performance 

perspective. Journal of Business Research, 101, 597-606. 

Näher, A. F., & Krumpal, I. (2012). Asking sensitive questions: the impact of forgiving wording and 

question context on social desirability bias. Quality & Quantity, 46(5), 1601-1616. 



  136 

 
 

Nasir, A. R., Gabriel, H. F., & Choudhry, R. M. (2011). Cost and time overruns in highway 

projects of Pakistan. In Sixth International Conference on Construction in the 21st 

Century, Kuala Lumpur, Malaysia (pp. 69-76). 

Nederhof, A. J. (1985). Methods of coping with social desirability bias: A review. European 

Journal of Social Psychology, 15(3), 263-280. 

Nega, F. (2008). Causes and effects of cost overrun on public building construction projects 

in Ethiopia. Unpublished doctoral dissertation, Addis Ababa University, Ethiopia. 

Nguyen, L. H., & Watanabe, T. (2017). The impact of project organizational culture on the 

performance of construction projects. Sustainability, 9(5), 781. 

Nguyen, L. H., & Watanabe, T. (2018). Project Organizational Culture Framework in 

Construction Industry. In Organizational Culture. IntechOpen. 

Niazi, G. A., & Painting, N. (2017, September). Critical success factors for public private 

partnership in the Afghanistan construction industry. In International Conference on 

Engineering, Project, and Product Management (pp. 91-98). Springer, Cham. 

Nidumolu, S. (1995). The effect of coordination and uncertainty on software project 

performance: residual performance risk as an intervening variable. Information 

Systems Research, 6(3), 191-219. 

Noman, A. B., Bakhsh, A., Alnajjar, N., & Attar, A. (2018). Causes of delays in public and 

private construction projects in Saudi Arabia. Journal of Construction 

Management, 54, 71-78. 

Odeh, A. M., & Battaineh, H. T. (2002). Causes of construction delay: traditional 

contracts. International Journal of Project Management, 20(1), 67-73. 

Okada, I. (2020). Challenges to the Regeneration of Olympic Legacies: Case Studies of the 

Olympic Stadiums in Montreal and Sydney. Annals of the Association of Economic 

Geographers, 66(1), 73-89. 

Olaniran, H. (2015). On the role of communication in construction projects in 

Nigeria. Journal of Environmental Science and Technology, 2(5), 048-054. 



  137 

 
 

Olawale, Y. A. & Sun, M. (2010). Cost and time control of construction projects: inhibiting 

factors and mitigating measures in practice. Construction Management and 

Economics 28(5): 509-526. 

Owusu-Manu, D. G., Kukah, A. S., Edwards, D. J., Pärn, E. A., El-Gohary, H., & Aigbavboa, 

C. (2018). Causal relationships of moral hazard and adverse selection of Ghanaian 

Public-Private-Partnership (PPP) construction projects. Journal of Engineering, 

Design and Technology. 

Paraskevopoulou, C., & Boutsis, G. (2020). Cost overruns in tunnelling projects: 

investigating the impact of geological and geotechnical uncertainty using case 

studies. Infrastructures, 5(9), 73. 

Park, Y. I., & Papadopoulou, T. C. (2012). Causes of cost overruns in transport infrastructure 

projects in Asia: their significance and relationship with project size. Built 

Environment Project and Asset Management, 2(2): 195-216. 

Paulhus, D. L., Harms, P. D., Bruce, M. N., & Lysy, D. C. (2003). The over-claiming 

technique: Measuring self-enhancement independent of ability. Journal of Personality 

and Social Psychology, 84(4), 890. 

Pathak, R. D., Belwal, R., Singh, G., Naz, R., Smith, R. F. I., & Al-Zoubi, K. (2012). 

Citizens’ perceptions of corruption and e-governance in Jordan, Ethiopia and Fiji–the 

need for a marketing approach. Electronic Government, an International 

Journal, 9(3), 309-332. 

Patil, Y. K., & Bhangale, P. P. (2016). Investigation of Factors Influencing Cost Overrun in 

High Rise Building Construction. Int. J. Latest Trends in Engineering and 

Technology (IJLTET), 6, 338. 

Phellas, C. N., Bloch, A., & Seale, C. (2011). Structured methods: interviews, questionnaires 

and observation. Researching Society and Culture, 3(1), 23-32. 

Pihir, I., Klacmer Calopa, M., & Broder, K. (2008). Impact of project management education 

and ICT usage on project success. Knowledge for sustainable development: book of 

abstracts of the 27th International Conference on Organizational Science 

Development/Rajkovič, Vladislav, 1-7. 



  138 

 
 

Pipattanapiwong, J., & Watanabe, T. (2000). Multi-party risk management process (MRMP) 

for a construction project financed by an international lender. In Proceeding of 

Construction Engineering and Management Symposium (pp. 85-92). 

Pohlman, J. T., & Leitner, D. W. (2003). A comparison of ordinary least squares and logistic 

regression. 

Price, V., & Zaller, J. (1993). Who gets the news? Alternative measures of news reception 

and their implications for research. Public Opinion Quarterly, 57(2), 133-164. 

Rachid, Z., Toufik, B., & Mohammed, B. (2019). Causes of schedule delays in construction 

projects in Algeria. International Journal of Construction Management, 19(5), 371-

381. 

Rahman, I. A., Memon, A. H., & Karim, A. T. A. (2013). Examining factors affecting budget 

overrun of construction projects undertaken through management procurement 

method using PLS-SEM approach. Procedia-Social and Behavioral Sciences, 107: 

120-128. 

Rahman, I. A., Memon, A. H., Karim, A. T. A., & Tarmizi, A. (2013). Significant factors 

causing cost overruns in large construction projects in Malaysia. Journal of Applied 

Sciences, 13(2), 286-293. 

Rahman, M. D., Lee, Y. D., & Ha, D. K. (2014). Investigating main causes for schedule delay 

in construction projects in Bangladesh. Journal of Construction Engineering and 

Project Management, 4(3), 33-46. 

Ramabodu, M. S., & Verster, J. J. (2013). Factors that influence cost overruns in South 

African public sector mega-projects. International Journal of Project Organisation 

and Management 7, 5(1-2), 48-56. 

Rauzana, A. (2016). Cost overruns and failure in construction projects. IOSR Journal of 

Business and Management, 18(10), 80-83. 

Mckinsey Global Institute (2017). Reinventing construction through a productivity 

revolution. (2017, February 27). McKinsey Global Institute report. Retrieved from: 



  139 

 
 

https://www.mckinsey.com/industries/capital-projects-and-infrastructure/our-

insights/reinventing-construction-through-a-productivity-revolution 

Reiter, S. (2003). Coordination of economic activity: An example. In Markets, Games, and 

Organizations (pp. 137-162). Springer. 

Richman, L. (2002). Project management step-by-step. AMACOM/American Management 

Association. 

Ross, A. (2016, February). Civil engineering opportunities abound in Africa’s expanding 

construction market. In Proceedings of the Institution of Civil Engineers-Civil 

Engineering (Vol. 169, No. 1, pp. 11-11). Thomas Telford Ltd. 

Roult, R., & Lefebvre, S. (2010). Planning and reconversion of Olympic heritages: The 

Montreal Olympic stadium. The International Journal of the History of Sport, 27(16-

18), 2731-2747. 

Rowley, J. (2014). Designing and using research questionnaires. Management Research 

Review. 

Sachdev, S. B., & Verma, H. V. (2004). Relative importance of service quality dimensions: A 

multisectoral study. Journal of Services Research, 4(1). 

Sage, D., Dainty, A., & Brookes, N. (2014). A critical argument in favor of theoretical 

pluralism: Project failure and the many and varied limitations of project 

management. International Journal of Project Management, 32(4), 544-555. 

Salunkhe, A.  S.  (2014).  Effect of Construction Delays  on  Project  Time  Overrun:  Indian 

Scenario. International Journal of Research in Engineering and Technology, 3(1). 

Samarah, A., & Bekr, G. A. (2016). Causes and effects of delay in public construction 

projects in Jordan. American Journal of Engineering Research, 5(5), 87-94. 

Samarghandi, H., Mousavi, S., Taabayan, P., Mir Hashemi, A., & Willoughby, K. (2016). 

Studying the Reasons for Delay and Cost Overrun in Construction Projects: The Case 

of Iran. 



  140 

 
 

Sambasivan, M., & Soon, Y. W. (2007). Causes and effects of delays in Malaysian 

construction industry. International Journal of Project Management, 25(5), 517-526. 

Santoso, D. S., & Soeng, S. (2016). Analyzing delays of road construction projects in 

Cambodia: Causes and effects. Journal of Management in Engineering, 32(6), 

05016020. 

Saunders, M., Lewis, P., & Thornhill, A. (2019). Research Methods for Business Students, 

eighth edition. 

Semple, C., Hartman, F. T., & Jergeas, G. (1994). Construction claims and disputes: Causes 

and cost/time overruns. Journal of Construction Engineering and 

Management, 120(4), 785-795. 

Senouci, A., Ismail, A., & Eldin, N. (2016). Time delay and cost overrun in Qatari public 

construction projects. Procedia engineering, 164, 368-375. 

Shah, R. K. (2016). An exploration of causes for delay and cost overrun in construction 

projects: A case study of Australia, Malaysia & Ghana. Journal of Advanced College 

of Engineering and Management, 2(1), 41-55. 

Shah, R. K., & Alotaibi, M. (2018). A study of unethical practices in the construction 

industry and potential preventive measures. Journal of Advanced College of 

Engineering and Management, 3, 55-77. 

Shah, V. A. (2021). Cost and Time Overrun in Various Construction Projects: A 

Review. Psychology and Education Journal, 58(5), 100-105. 

Shane, J. S., Molenaar, K. R., Anderson, S., & Schexnayder, C. (2009). Construction project 

cost escalation factors. Journal of Management in Engineering, 25(4), 221-229. 

Shanmugapriya, S., & Subramanian, K. (2013). Investigation of significant factors 

influencing time and cost overruns in Indian construction projects. International 

Journal of Emerging Technology and Advanced Engineering, 3(10), 734-740. 

Shehu, Z., Endut, I. R., Akintoye, A., & Holt, G. D. (2014). Cost overrun in the Malaysian 

construction industry projects: A deeper insight. International Journal of Project 

Management, 32(8), 1471-1480. 



  141 

 
 

Shrestha, P. P., Burns, L. A., & Shields, D. R. (2013). Magnitude of construction cost and 

schedule overruns in public work projects. Journal of Construction 

Engineering, 2013(2), 1-9 

Sohail, M., & Cavill, S. (2008). Accountability to prevent corruption in construction 

projects. Journal of Construction Engineering and management, 134(9), 729-738. 

Spector, B. I. (Ed.). (2005). Fighting corruption in developing countries: Strategies and 

analysis. Kumarian Press. 

Srdic, A., & Selih, J. (2015). Delays in construction projects: causes and 

mitigation. Organization, technology & management in construction: an international 

journal, 7(3), 1383-1389. 

Stanton, K., & Carpenter, R. (2021). Leveraging the Prolific Platform for Substance Use 

Research: Recommendations for Repeated Assessment and Psychometric Studies. 

Steenkamp, J. B. E., De Jong, M. G., & Baumgartner, H. (2010). Socially desirable response 

tendencies in survey research. Journal of Marketing Research, 47(2), 199-214. 

Subramanyan, H., & Sawant, P. H. (2012). Analysis  of  relationship  between  time  and cost    

overruns    in some    infrastructure projects. NICMAR Journal of Construction 

Management, 27(2), 5–26. 

Sweeney, G. (2013). Global corruption report: Education. Routledge. 

Sweis, G., Sweis, R., Hammad, A. A., & Shboul, A. (2008). Delays in construction projects: 

The case of Jordan. International Journal of Project Management, 26(6), 665-674. 

Tejale, D. S., Khandekar, S. D., & Patil, J. R. (2015). Analysis of construction project cost 

overrun by statistical method. International Journal, 3(5), 349-355. 

The Times (2020, May 19). Impoverished Jordan holds $3bn of foreign aid in offshore 

accounts. Retrieved from https://www.thetimes.co.uk/article/impoverished-jordan-

holds-3bn-of-foreign-aid-in-offshore-accounts-klj3flhrd 

Thomas, D. C., & Ravlin, E. C. (1995). Responses of employees to cultural adaptation by a 

foreign manager. Journal of Applied Psychology, 80(1), 133. 



  142 

 
 

Toor, S.U.R. & Ogunlana, S.O. (2008). Problems are causing delays in major construction 

projects in Thailand. Construction Management and Economics, 26(4): 395-408. 

Tourangeau, R., & Yan, T. (2007). Sensitive questions in surveys. Psychological 

Bulletin, 133(5), 859. 

Toxvaerd, F. (2006). Time of the essence. Journal of Economic Theory, 129(1): .252-272. 

Trost, S. M., & Oberlender, G. D. (2003). Predicting accuracy of early cost estimates using 

factor analysis and multivariate regression. Journal of Construction Engineering and 

Management, 129(2), 198-204. 

Veerendra, G. T. N., Sainath, V., & Manoj, A. P. (2018). Analysis & Identification of Time 

and Cost Overruns in Built Environment, India. 

Venkateswaran, C. B., & Murugasan, R. (2017). Time delay and cost overrun of road over 

bridge (ROB) construction projects in India. Journal of Construction in Developing 

Countries, 22, 79-96. 

Vidalis, S. M., & Najafi, F. T. (2002, December). Cost and time overruns in highway 

construction. In Canadian Society for Civil Engineering-30th Annual Conference: 

2002 Challenges ahead (pp. 2799-2808). 

Williams, R. (2016). Understanding and interpreting generalized ordered logit models. The 

Journal of Mathematical Sociology, 40(1), 7-20. 

Williams, T. (2003). Assessing extension of time delays on major projects. International 

Journal of Project Management, 21(1), 19-26. 

Williams, T. (2016). Identifying success factors in construction projects: A case 

study. Project Management Journal, 47(1): 97-112. 

Wilson, J. (2014). Essentials of business research: A guide to doing your research project. 

Sage. 

Wu, W., Wu, C., Zhou, C., & Wu, J. (2012). Political connections, tax benefits and firm 

performance: Evidence from China. Journal of Accounting and Public policy, 31(3), 

277-300. 



  143 

 
 

Xue, X., Shen, Q., & Ren, Z. (2010). Critical review of collaborative working in construction 

projects: business environment and human behaviors. Journal of Management in 

Engineering, 26(4): 196-208. 

Xue, X., Wang, Y., Shen, Q., & Yu, X. (2007). Coordination mechanisms for construction 

supply chain management in the Internet environment. International Journal of 

Project Management, 25(2), 150-157. 

Yap, J. B. H., Lee, K. Y., Rose, T., & Skitmore, M. (2020). Corruption in the Malaysian 

construction industry: investigating effects, causes, and preventive measures. 

International Journal of Construction Management, 1-12. 

Yap, J. B. H., Skitmore, M., Gray, J., & Shavarebi, K. (2019). Systemic View to 

Understanding Design Change Causation and Exploitation of Communications and 

Knowledge. Project Management Journal. Retrieved from: 

https://doi.org/10.1177/8756972819829641. 

Zangirolami-Raimundo, J., Echeimberg, J. D. O., & Leone, C. (2018). Research methodology 

topics: Cross-sectional studies. Journal of Human Growth and Development, 28(3), 

356-360. 

Zewdu, Z. T., & Aregaw, G. T. (2015). Causes of contractor cost overrun in construction 

projects: The case of Ethiopian construction sector. International Journal of Business 

and Economics Research, 4(4), 180-191 

Zujo, V., Car-Pusic, D., & Brkan-Vejzovic, A. (2010). Contracted price overrun as contracted 

construction time overrun function. Tehnicki vjesnik: znanstveno-strucni casopis 

tehnickih fakulteta Sveucilisu Osijeku, 17(1), 23-29 

 

 

 

 

  



  144 

 
 

Chapter 9 Appendices 

9.1 Chapter 4 appendices 

Table 4.6a Summary of stakeholder assumptions about delay responsibility 

 

 

Table 4.10a The OLS regression results between each delay factor using pairwise 

comparison with controls 

 Factors Project 

Related 

Site-

related  

Process 

Related 

Human 

Related 

Authority 

Related 

Technical 

Related 

Coordination 

issues 

Unethical 

practices 

Project 

Related 

3.285 
       

… 
       

Site-related  -0.603 … 
      

(0.000) 
       

Process 

Related 

-0.132 0.471 … 
     

(0.001) (0.000) 
      

Human 

Related 

0.034 0.637 0.167 …. 
    

(0.404) (0.000) (0.000) 
     

Authority 

Related 

0.001 0.761 0.290 0.123 …. 
   

(0.027) (0.000) (0.000) 0.001 
    

Technical 

Related 

-0.012 0.591 0.120 -0.046 -0.170 …. 
  

(0.796) (0.000) (0.001) (0.219) (0.000) 
   

Coordination 

issues 

0.360 0.963 0.492 0.325 0.202 0.372 …. 
 

(0.000) (0.000) (0.000) (0.000) (0.001) (0.000) 
  

Unethical 

practices 

-0.244 0.359 -0.112 -0.278 -0.401 -0.232 -0.603 …. 

(0.001) (0.000) (0.106) (0.000) (0.000) (0.002) (0.000) 
 

Note: Reported coefficients are from a linear regression model using category dummies clustered at responder level 

to account for heteroscedasticity. P-values testing for the statistical significance between the factor and the benchmark 

factor in each regression are in parentheses. Each column corresponds to a separate regression. The regressions use 

the following controls: type of business, governorate, construction type, experience in construction, organization type, 

education, age and gender.  

 

 

Delay 

responsibility 

Type of business   

  Client 

(Owner) 

Contractor Architect Engineer Other Project 

Manger 

Quantity 

Surveyor    

Total 

Consultant 2 13 3 23 6 6 0 77 

Contractor 13 3 17 41 1 19 9 64 

Owner 0 26 15 49 2 15 6 128 

Total 15 42 35 113 9 40 15 269 
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Table 4.11a The top ten OLS regression results between each delay factor using pairwise 

comparison with controls  

  Attributes Top 1 Top 2 Top 3 Top 4 Top 5 Top 6 Top 7 Top 8 Top 9 Top 10 

Top 1 3.940 
         

… 
         

Top 2 -0.097 … 
        

0.263 
         

Top 3 -0.130 -0.033 … 
       

0.064 0.684 
        

Top 4 -0.152 -0.056 -0.022 …. 
      

0.080 0.494 0.799 
       

Top 5 -0.152 -0.056 -0.022 0.000 …. 
     

0.058 0.300 0.787 1.000 
      

Top 6 -0.204 -0.108 -0.074 -0.052 -0.052 …. 
    

0.009 0.200 0.366 0.513 0.516 
     

Top 7 -0.249 -0.152 -0.119 -0.097 -0.097 -0.045 …. 
   

0.000 0.042 0.108 0.217 0.161 0.533 
    

Top 8 -0.275 -0.178 -0.145 -0.123 -0.123 -0.071 -0.026 …. 
  

0.000 0.029 0.034 0.183 0.116 0.393 0.662 
   

Top 9 -0.279 -0.182 -0.149 -0.126 -0.126 -0.074 -0.030 0.004 …. 
 

0.005 0.060 0.115 0.166 0.166 0.428 0.754 0.968 
  

Top 10 -0.320 -0.223 -0.190 -0.167 -0.167 -0.115 -0.071 -0.045 -0.041 …. 

0.000 0.009 0.013 0.045 0.044 0.166 0.377 0.564 0.656 
 

Note: Reported coefficients are from a linear regression model using the top ten attributes clustered at the responder level to account 

for heteroscedasticity. P-values testing for the statistical significance between the attributes and the benchmark factor in each regression 

are in parentheses. Each column corresponds to a separate regression. The regressions use the following controls: type of business, 

governorate, construction type, experience in construction, organization type, education, age and gender.  

Top 1 Delay in running bill payments to the contractor (process-related) 

Top 2 Conflicts between parties are important determinants for the timely completion of projects (coordination issues) 

Top 3 Financial constraints of contractors (technical issues) 

Top 4 Rework due to change of design or deviation order (project-related) 

Top 5 Lack of communication between project parties has an impact on the cost overrun and timely completion (coordination issues) 

Top 6 Slow decisions from owner (site-related) 

Top 7 Bureaucracy in client's organisation (authority-related) 

Top 8 Obtaining permission from local authorities (authority-related) 

Top 9 Increase in scope of work (project-related) 

Top 10 Poor site management and supervision (human-related) 

Factors to which each attribute belongs are in parentheses. 
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Table 4.12a The bottom ten OLS regression results between each delay attribute using pairwise 

comparison with controls 

 Attributes Bot 1 Bot 2 Bot 3 Bot 4 Bot 5 Bot 6 Bot 7 Bot 8 Bot 9 Bot 10 

Bot 1 
          

… 
         

Bot 2 0.067 … 
        

(0.156) 
         

Bot 3 0.112 0.045 … 
       

(0.113) (0.531) 
        

Bot 4 0.323 0.257 0.212 …. 
      

(0.000) (0.003) (0.009) 
       

Bot 5 0.357 0.290 0.245 0.033 …. 
     

(0.000) (0.000) (0.003) (0.694) 
      

Bot 6 0.506 0.439 0.394 0.182 0.149 …. 
    

(0.000) (0.000) (0.000) (0.017) (0.049) 
     

Bot 7 0.539 0.472 0.428 0.216 0.182 0.033 …. 
   

(0.000) (0.000) (0.000) (0.026) (0.074) (0.730) 
    

Bot 8 0.654 0.587 0.543 0.331 0.297 0.149 0.115 …. 
  

(0.000) (0.000) (0.000) (0.000) (0.000) (0.041) (0.225) 
   

Bot 9 0.699 0.632 0.587 0.375 0.342 0.193 0.160 0.045 …. 
 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.013) (0.075) (0.576) 
  

Bot 10 0.706 0.639 0.595 0.383 0.349 0.201 0.167 0.052 0.007 …. 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.014) (0.100) (0.521) (0.932) 
 

Note: Reported coefficients are from a linear regression model using the bottom ten attributes clustered at the responder level to 

account for heteroscedasticity. P-values testing for the statistical significance between the factor and the benchmark factor in 

each regression are in parentheses. Each column corresponds to a separate regression. The regressions do not use any controls.   

Bot 1 Site accidents due to negligence (site-related) 

Bot 2 Site accidents due to lack of safety measures (site-related) 

Bot 3 Improper storage of materials leading to damage (process-related) 

Bot 4 Restricted access at the site (site-related) 

Bot 5 Faulty soil investigation report (project-related) 

Bot 6 Unforeseen ground conditions (site-related) 

Bot 7 Falsification, fabrication, and bribes are essential for successful project completion (unethical practices) 

Bot 8 Lack of skilled operators for specialised equipment (human-related) 

Bot 9 Rework due to error in the execution (project-related) 

Bot 10 Extreme weather conditions (site-related) 

Factors to which each attribute belongs are in parentheses 
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Table 4.13a The marginal effect results based on the ordered logit model between each top 10 

delay attribute using tests one by one with controls 
 Attributes Top 1 Top 2 Top 3 Top 4 Top 5 Top 6 Top 7 Top 8 Top 9 Top 10 

Top 1 
          

… 
         

Top 2 0.020 … 
        

(0.173) 
         

Top 3 0.030 0.010 … 
       

(0.020) (0.480) 
        

Top 4 0.032 0.011 0.001 …. 
      

(0.041) (0.421) (0.922) 
       

Top 5 0.036 0.015 0.005 0.004 …. 
     

(0.010) (0.090) (0.695) (0.774) 
      

Top 6 0.035 0.014 0.004 0.003 -0.001 …. 
    

(0.011) (0.333) (0.762) (0.843) (0.929) 
     

Top 7 0.052 0.032 0.022 0.020 0.016 0.018 …. 
   

(0.000) (0.010) (0.078) (0.120) (0.138) (0.138) 
    

Top 8 0.054 0.033 0.023 0.022 0.018 0.019 0.001 …. 
  

(0.000) (0.014) (0.045) (0.151) (0.154) (0.158) (0.883) 
   

Top 9 0.051 0.031 0.021 0.020 0.016 0.017 -0.001 -0.002 …. 
 

(0.002) (0.049) (0.161) (0.188) (0.277) (0.257) (0.960) (0.880) 
  

Top 10 0.061 0.041 0.031 0.029 0.025 0.027 0.009 0.008 0.010 …. 

(0.000) (0.002) (0.008) (0.021) (0.038) (0.037) (0.431) (0.507) (0.452) 
 

Note: Reported coefficients are based on the marginal effect from Ordered Logit regression model using the top ten attributes 

clustered at the responder level to account for heteroscedasticity. P-values testing for the statistical significance between the 

factor and the benchmark factor in each regression are in parentheses. Each column corresponds to a separate regression. 

The regressions use the following controls: type of business, governorate, construction type, experience in construction, 

organization type, education, age and gender, where:  

Top 1 Delay in running bill payments to the contractor (process-related) 

Top 2 Conflicts between parties are important determinants for the timely completion of projects (coordination issues) 

Top 3 Financial constraints of contractors (technical issues) 

Top 4 Rework due to change of design or deviation order (project-related) 

Top 5 Lack of communication between project parties has an impact on the cost overrun and 

 timely completion (coordination issues) 

Top 6 Slow decisions from owner (site-related) 

Top 7 Bureaucracy in client’s organisation (authority-related) 

Top 8 Obtaining permission from local authorities (authority-related) 

Top 9 Increase in scope of work (project-related) 

Top 10 Poor site management and supervision (human-related) 
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9.2 Chapter 5 appendices 

Table 5.5a Summary of stakeholders’ assumptions about cost overrun responsibility 

Cost overrun 

Responsibility 
Type of business   

 Client 

(Owner) 
Contractor Architect Engineer Other Project 

Manger 
Quantity 

Surveyor 
Total 

Consultant 3 15 2 38 5 12 2 77 

Contractor 11 0 7 28 2 7 9 64 

Owner 1 27 26 47 2 21 4 128 

Total 15 42 35 113 9 40 15 269 

 

Table 5.10a The OLS regression results between each cost overrun factor using pairwise 

comparison with controls  
 Factors Project 

related 

Contract-

related  

Pm team 

related  

Quality-

related  

Planning 

related  

Market-

related  

Contractor-

related  

Unethical 

Practices 

Coordination 

Issues 

Project related 3.210         

…         

Contract-related  0.194 …        

(0.000)         

PM team related  0.476 0.282 …       

(0.000) (0.000)        

Quality-related  0.039 -0.155 -0.437 ….      

(0.265) (0.000) (0.000)       

Planning Related  0.245 0.050 -0.232 0.205 ….     

(0.000) (0.286) (0.000) 0.000)      

Market-related  0.120 -0.075 -0.357 0.080 -0.125 ….    

(0.008) (0.123) (0.000) (0.045) (0.004)     

Contractor-

related  

0.261 0.067 -0.215 0.222 0.016 0.142 ….   

(0.000) (0.086) (0.000) (0.000) (0.709) (0.001)    

Unethical 

Practices 

0.097 -0.291 -0.573 -0.136 -0.342 -0.217 -0.358 ….  

(0.140) (0.000) (0.000) (0.031) (0.000) (0.002) (0.000)   

Coordination 

Issues 

0.435 0.240 -0.042 0.395 0.190 0.315 0.173 0.532 …. 

(0.000) (0.000) (0.472) (0.000) (0.001) (0.000) (0.004) (0.000)  

Note: reported coefficients are from a linear regression model using category dummies clustered at responder level to account for 

heteroscedasticity. P-values testing for the statistical significance between the factor and the benchmark factor in each regression are in 

parentheses. Each column corresponds to a separate regression. The regressions do use the following controls: Type of Business, 

Governorate, Construction Type, Experience in Construction, Organization Type, Education, Age and Gender. 
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Table 5.11a The top ten OLS regression results between each cost overrun attributes using pairwise 

comparison with controls 

 Attributes Top 1 Top 2 Top 3 Top 4 Top 5 Top 6 Top 7 Top 8 Top 9 Top 10 

Top 1 4.111          

…          

Top 2 -0.019 …         

(0.732)          

Top 3 -0.030 -0.011 …        

(0.553) (0.813)         

Top 4 -0.268 -0.249 -0.238 ….       

(0.000) (0.001) (0.002)        

Top 5 -0.283 -0.264 -0.253 -0.015 ….      

(0.000) (0.001) (0.001) (0.862)       

Top 6 -0.290 -0.271 -0.260 -0.022 -0.007 ….     

(0.000) (0.000) (0.000) (0.753) (0.925)      

Top 7 -0.323 -0.305 -0.294 -0.056 -0.041 -0.033 ….    

(0.000) (0.000) (0.000) (0.300) (0.595) (0.627)     

Top 8 -0.346 -0.327 -0.316 -0.078 -0.063 -0.056 -0.022 ….   

(0.000) (0.000) (0.000) (0.234) (0.364) (0.358) (0.732)    

Top 9 -0.506 -0.487 -0.476 -0.238 -0.223 -0.216 -0.182 -0.160 ….  

(0.000) (0.000) (0.000) (0.004) (0.006) (0.004) (0.019) (0.035)   

Top 10 -0.513 -0.494 -0.483 -0.245 -0.230 -0.223 -0.190 -0.167 -0.007 …. 

(0.000) (0.000) (0.000) (0.002) (0.005) (0.001) (0.009) (0.025) (0.916)  

Note: Reported coefficients are from a linear regression model using the top ten attributes clustered at the 

responder level to account for heteroscedasticity. P-values testing for the statistical significance between the factor 

and the benchmark factor in each regression are in parentheses. Each column corresponds to a separate regression. 

The regressions use the following controls: Type of Business, Governorate, Construction Type, Experience in 

Construction, Organization Type, Education, Age and Gender. Where,  

Top 1 Contractor’s financial difficulties (project management team related) 

Top 2 Cash flow during construction (project management team related) 

Top 3 Financing and payment of completed project (project management team related) 

Top 4 Conflicts between parties are important determinants for the timely completion of projects within budget 

(coordination issues) 

Top 5 Increase in scope of work (project-related) 

Top 6 Client-initiated variation (contractor related) 

Top 7 Lack of communication between project parties has an impact on the cost overrun and timely completion 

(coordination issues) 

Top 8 Design changes within development period (contract related) 

Top 9 Poor site management and supervision (quality related) 

Top 10 Low speed at decision-making involving all project teams (contractor related) 

Factors to which each attribute belongs are in parentheses 
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Table 5.12a The bottom 10 OLS regression results between each cost overrun attribute using 

pairwise comparison with controls 

 
Attributes Bot. 1 Bot. 2 Bot. 3 Bot. 4 Bot. 5 Bot. 6 Bot. 7 Bot. 8 Bot. 9 Bot. 10 

Bot. 1 2.595 
         

… 
         

Bot. 2 0.309 … 
        

(0.002) 
         

Bot.3 0.320 0.011 … 
       

(0.003) (0.896) 
        

Bot. 4 0.390 0.082 0.071 …. 
      

(0.000) (0.213) (0.364) 
       

Bot. 5 0.394 0.086 0.074 0.004 …. 
     

(0.000) (0.247) (0.364) (0.959) 
      

Bot. 6 0.431 0.123 0.112 0.041 0.037 …. 
    

(0.000) (0.128) (0.130) (0.596) (0.596) 
     

Bot. 7 0.465 0.156 0.145 0.074 0.071 0.033 …. 
   

(0.000) (0.068) (0.077) (0.391) (0.358) (0.658) 
    

Bot. 8 0.480 0.171 0.160 0.089 0.086 0.048 0.015 …. 
  

(0.000) (0.036) (0.057) (0.287) (0.258) (0.519) (0.842) 
   

Bot.9 0.535 0.227 0.216 0.145 0.141 0.104 0.071 0.056 …. 
 

(0.000) (0.003) (0.004) (0.060) (0.064) (0.160) (0.350) (0.442) 
  

Bot. 10 0.535 0.227 0.216 0.145 0.141 0.104 0.071 0.056 0.000 …. 

(0.000) (0.002) (0.003) (0.047) (0.023) (0.098) (0.252) (0.386) (1.000) 
 

Note: reported coefficients are from a linear regression model using the top ten attributes clustered at the responder level to account 

for heteroscedasticity. P-values testing for the statistical significance between the factor and the benchmark factor in each regression 

are in parentheses. Each column corresponds to a separate regression. The regressions do not use any controls. Where,  

Bot. 1 Falsification, fabrication, and bribes are essential for successful project completion (unethical Practices) 

Bot. 2 Inclement weather (project-related) 

Bot. 3 Location of project (project-related) 

Bot. 4 Unexpected geological conditions (project-related) 

Bot. 5 Frequent breakdown of construction equipment (quality related) 

Bot. 6 Extent of completion of precontract design (project-related) 

Bot. 7 Inspection and testing of completed projects (quality-related) 

Bot. 8 Form of procurement and contractual agreements (contract-related) 

Bot. 9 Type of structure (project-related) 

Bot. 10 Late delivery of materials and equipment (quality-related) 

Factors to which each attribute belongs are in parentheses  
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Table 5.13a The marginal effect results based on OLOGIT model between each top ten cost 

overrun attribute using pairwise comparison with controls 
Attributes  Top 1 Top 2 Top 3 Top 4 Top 5 Top 6 Top 7 Top 8 Top 9 Top 10 

Top 1 …          

          

Top 2 0.000 …         

(0.972)          

Top 3 0.005 0.005 …        

(0.635) (0.602)         

Top 4 0.049 0.050 0.044 …       

(0.001) (0.002) (0.005)        

Top 5 0.059 0.059 0.054 0.010 …      

(0.000) (0.001) (0.001) (0.587)       

Top 6 0.061 0.062 0.056 0.012 0.002 …     

(0.000) (0.000) (0.000) (0.410) (0.896)      

Top 7 0.068 0.068 0.063 0.019 0.009 0.007 …    

(0.000) (0.000) (0.000) (0.089) (0.569) (0.626)     

Top 8 0.075 0.075 0.070 0.026 0.016 0.014 0.007 …   

(0.000) (0.000) (0.000) (0.054) (0.255) (0.269) (0.602)    

Top 9 0.098 0.099 0.094 0.049 0.039 0.037 0.030 0.024 …  

(0.000) (0.000) (0.000) (0.002) (0.011) (0.012) (0.043) 0.095)   

Top 10 0.104 0.104 0.099 0.054 0.045 0.043 0.036 0.029 0.005 … 

(0.000) (0.000) (0.000) (0.000) (0.005) (0.001) (0.011) (0.044) (0.692)  

Note: Reported coefficients are from a linear regression model using the top ten attributes clustered at the responder level to account 

for heteroscedasticity. P-values testing for the statistical significance between the factor and the benchmark factor in each regression 

are in parentheses. Each column corresponds to a separate regression. The regressions use the following controls: Type of Business, 

Governorate, Construction Type, Experience in Construction, Organization Type, Education, Age and Gender. Where,  

Top 1 Contractor’s financial difficulties (project management team related) 

Top 2 Cash flow during construction (project management team related) 

Top 3 Financing and payment of completed project (project management team related) 

Top 4 Conflicts between parties are important determinants for the timely completion of projects within budget (coordination issues) 

Top 5 Increase in scope of work (project-related) 

Top 6 Client-initiated variation (contractor related) 

Top 7 Lack of communication between project parties has an impact on the cost overrun and timely completion (coordination issues) 

Top 8 Design changes within development period (contract related) 

Top 9 Poor site management and supervision (quality related) 

Top 10 Low speed at decision-making involving all project teams (contractor related) 

Factors to which each attribute belongs are in parentheses 

  



  152 

 
 

9.3 Survey flow (Chapters 4 and 5) 

 

Consent form 

Please tick 

 

I confirm that I have read and understood the following Participant Information Sheet 

(https://bit.ly/2PKnsRR) regarding the research project with full consideration. 

I understand that my participation in this survey is entirely voluntary and that I am free 

to withdraw from the survey at any time during participation without having to give a reason 

and without any consequences.  However, when the survey has been completed, I understand 

that I cannot withdraw my data as the data is anonymized and unidentifiable. 

I understand that data will be collected using Google form. Also, I recognise that all the 

data collected from my responses will be anonymised and the collected data points will not be 

linked to my identity. 

I understand that any information I provide will be stored confidentially for over 10 

years and will not be used in any way that can identify me according to the University policy. 

I understand that the results of this research will be published, and the analysis of the 

data will be presented at future conferences and seminars.  This anonymous data will be 

available for open access. The open-access data cannot be destroyed after the point of 

publication. 

I confirm that I have read all the information mentioned above. In this regard, I have 

been given adequate time to consider my participation. 
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Please tick the appropriate box: 

Agree and continue 

Do not agree and leave 

 

Section one: General information 

1.1 What is your area of business? 

o Quantity surveyor (QS) 

o Project manager (PM) 

o Architectural 

o Engineer 

o Contractor 

o Client 

o Consultant 

o Other  

 

1.2 What is your gender? 

o Female 

o Male 

 

1.3 What is your age? 

 

o 18-25 

o 26-35 

o 36-45 

o 46-55 

o Over 56 
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1.4 In which governorate do you live in Jordan? 

____________ 

o Amman 

o Balqa 

o Zarqa 

o Madaba 

o Irbid 

o Other ……… 

o  

1.5 What is your organization type? 

o Clients (government or developer) 

o Consultants 

o Contractors 

o Other ____________ 

 

1.6 How long have you been personally working in the construction industry? 

o <5 years 

o 6-10 years 

o 11-15 years 

o >16 years 

 

1.7 What is your highest level of education? 

o Diploma  

o Bachelor’s degree  

o Master’s degree  

o Ph.D.  

1.8 What is the average value of the current construction projects you are involved in? 

o Under £5 million 

o £ 5 – 10 million 

o £ 11 – 15 million 

o  Over 16 million 
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1.9 Approximate number of employees involved in your organization? 

o <50 

o 51-100 

o 101-300 

o >301  

 

Section two: Projects information 

In the construction industry, delay can be defined as the time overrun either beyond 

completion date specified in a contract or beyond the date that the parties agreed upon for 

delivery of a project. Meanwhile, cost overruns can be defined as when the final cost of the 

project exceeds the original estimates. According to your experience in construction projects 

please answer the following questions:  

2.1 How many construction projects have you been involved in? 

o < 5 

o 5-10 

o 11-16 

o >16 

 

2.2 Was one or more of them faced either a delay or a cost overrun? 

 

o Yes 

o No 

 

2.3 How many of them were delayed? 

 

Please specify ________ 

2.4 How many of them had a cost overrun? 

 

Please specify ________ 
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2.5 What percentage of your projects took longer than anticipated? 

o Less than 10% 

o 10 to 30 % 

o 31 to 50 % 

o 51 to 70% 

o Over 70 %  

 

2.6 What percentage of your projects costed more than anticipated? 

o Less than 10% 

o 10 to 30 % 

o 31 to 50 % 

o 51 to 70% 

o Over 70 %  

 

 

2.7 Who do you think is the most responsible side for the construction delays you 

have observed? 

 

o Contractor 

o Consultant 

o Owner 

o Other please specify__________________  

 

2.8 Who do you think is the most responsible side for the construction cost 

overruns you have observed? 

 

o Contractor 

o Consultant 

o Owner 

o Other please specify_____________ 
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Section three:  

3.1 The factors affecting the timely completion and delays of construction projects 

According to your experience in construction projects, please rank the importance and 

impact of each factor and attribute below on the delay of a construction project. Please indicate 

your rating by ticking [√] the appropriate box. (1= Very low importance, 2 = Low importance, 

3 =Average, 4=High importance, 5 = Very high importance). 

Factors Very 

low 

import

ance 

Low  

 

Average 

 

High  Very 

high 

import

ance 

1 2 3 4 5 

 Project related 

1 Increase in scope of work      

2 Ambiguity in specifications and conflicting 

interpretation by parties 

     

3 Faulty soil investigation report      

4 Rework due to change of design or deviation 

order 

     

5 Unrealistic time schedule imposed in contract      

6 Non availability of drawing/design on time      

7 Rework due to error in execution      

Site related 

8 Restricted access at site      

9 Extreme weather conditions      

10 Slow decisions from owner      
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11 Delay in material delivery by vendors      

12 Site accidents due to negligence      

13 Site accidents due to lack of safety measures      

14 Unforeseen ground conditions      

15 Inaccurate specification of site condition      

Process related 

16 Delay in material to be supplied by the owner      

17 Delay in approval of completed work by client 

(i.e. stage passing) 

     

18 Delay in material procurement by contractor      

19 Delay in approval of shop drawings and samples      

20 Delay in running bill payments to the contractor      

21 Delay in handing over of site      

22 Delay in finalisation of rates for extra items      

23 Improper storage of materials leading to damage      

Human related 

24 Consultant or architect's reluctance for change      

25 Poor site management and supervision      

26 Discord between owners and other parties      

27 Lack of skilled operators for specialised 

equipments 

     

28 Poor management among parties      

29 Frequent change of sub-contractors      
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Authority related 

30 Obtaining permission from local authorities      

31 Bureaucracy in client's organisation      

32 Poor organisational structure for client or 

consultant 

     

33 Changes in government regulations and laws      

34 Lack of control over sub contractor      

35 Poor means of contracting      

36 Lack of motivation for contractors for early finish      

Technical issues 

37 Improper planning of contractor during bidding 

stage 

     

38 Financial constraints of contractors      

39 Poor labour productivity      

40 Inadequate experience of contractor      

41 Change in material prices or price escalation      

42 Inefficient use of equipments      

43 Use of improper or obsolete construction methods      

44 Unrealistic inspection and testing methods 

proposed in contract 
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3.2 The factors affecting the cost overruns of construction projects 

According to your experience in construction projects, please rank the importance and 

impact of each factor and attribute below to the cost overrun of a construction project. Please 

indicate your rating by ticking [√] the appropriate box. (1= Very low importance, 2 = Low 

importance, 3 =Average, 4=High importance, 5 = Very high importance). 

 

Factors Very 

low 

impor

tance 

Low  

 

Average 

 

High  Very 

high 

import

ance 

1 2 3 4 5 

 Project related 

1 Increase in scope of work      

2 Location of project      

3 Tender period and market condition      

4 Extent of completion of precontract design      

5 Project team’s experience in development stages          

6 Size of project team      

7 Type of structure       

8 Project duration       

9 Unexpected geological conditions       

10 Inclement weather       

Contract related 

11 Poor contract management        
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12 Design changes within development period       

13 Complexity of design and construction       

14 Project team’s experience in development stages          

15 Contractor’s deficiencies in planning and 

scheduling at tender stage  

     

16 Form of procurement and contractual agreements       

Project management team related 

17 Capability of the firm’s construction team       

18 Planning and scheduling deficiencies       

19 Buildability (including on-site prefabrication)       

20 Delays in work approval waiting for information       

21 Cash flow during construction       

22 Contractor’s financial difficulties       

23 Financing and payment of completed projects       

Quality related 

24 Inspection and testing of completed projects       

25 Late delivery of materials and equipments       

26 Frequent breakdown of construction equipment       

27 Poor site management and supervision       

28 Improper control over site resource allocations         

29 Deficiencies in cost estimates prepared      

31 Methods/techniques of construction       
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Planning related 

31 Effective monitoring and feedback process       

32 Understanding of responsibilities by all teams         

33 Organising ability and rapport of PM with owners 

representatives    

     

34 Organising ability and report of PM with other 

contractors on-site  

     

Market related 

35 Nonadherence to contract conditions        

36 Labor and management relations       

37 Fraudulent practices and kickbacks       

38 Escalation of material prices      

39 Availability and supplies of labor and materials       

Contractor related 

40 Inadequate contractor experience         

41 Poor contact between client and contractor       

42 Low speed at decision-making involving all 

project teams    

     

43 Low labor productivity        

44 Poor procurement programming of materials           

45 Client-initiated variations        
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3.3 More information about the factors that affect the timely completion and cost overrun 

of construction projects 

Please think of your recent experiences in your construction projects where you faced 

delays and cost overruns. To what extent do you agree or disagree with the following 

statements. Please indicate your rating by ticking [√] the appropriate box. (1 = strongly 

disagree, 2 = Disagree, 3= Undecided, 4 = Agree, 5 = Strongly agree)                                                                                       

Statements 
Strongly 

disagree 
Disagree Undecided Agree 

Strongly 

agree 

1. Political connectedness and 

networks are essential for successful 

project completion. 

     

2. Falsification, fabrication, and 

bribes are essential for successful 

project completion. 

     

3. Getting project approval by 

underestimating costs and 

overestimating benefits is an 

important determinant of project 

cost overruns. 

     

4. It is more difficult to complete a 

construction project when foreign 

parties are involved. 

     

5. Lack of communication between 

project parties has an impact on cost 

overrun and timely completion. 

     

6. Conflicts between parties are 

important determinants for the 

timely completion of projects. 
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9.4 Survey flow (Chapter 6) 
 

Block: check (6 questions) 

Branch: New branch 

If are you currently working in the construction industry?  No is selected 

            Standard: prescreen not (1 question) 

Standard: consent form (1 question) 

Branch: New branch 

If the title of project: What contributes to delays? For complaints, please contact the 

university data protection regulation (2018). I do not consent and want to leave the survey 

is selected 

End survey: Advanced 

Block randomizer: 1 - Evenly present elements 

Group: Neutral 

Embedded data 

neutral = 1 

Standard: Neutral (5 questions) 

Group: Loaded 

Embedded data 

neutral = 0 

Standard: Loaded (5 questions) 

Standard: Demographics (8 questions) 

End survey: Advanced 

Page 

Break 
 

 

 

Start of block: Check 

 
 

Male/Female: What is your gender? 

▼ Male (0) ... Female (1) 
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Age: What is your age? 

o 18-25 (1)  

o 26-35 (2)  

o 36-45 (3)  

o 46-55 (4)  

o over 56 (5)  

 

 

 
 

Country: In which country do you currently reside? 

▼ Afghanistan (1) ... Zimbabwe (1357) 

 

 

 

Construction: Are you currently working in the construction industry?  

o Yes (1)  

o No (2)  

 

 

 
 

Prolific ID: Your prolific ID 

________________________________________________________________ 

 

 

 

captcha Please confirm you are not a robot 

 

End of block: Check 

 

Start of block: Prescreen not 

 

Q27 We pre-screened participants to be construction industry workers. You selected 

that you do not work in construction. So you are not eligible to participate in this survey. Please 

return your survey as incomplete.  

 

End of block: Prescreen not 

 

Start of block: Consent form 

 

Consent Title of Project: What contributes to delays? 
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 Consent form  

  

 

I understand that my participation is voluntary and that I am free to withdraw my 

participation in this study without giving any reason at any point until the data analysis is 

completed (~1st of February 2022). I can do this by emailing the researcher through Prolific.ac 

platform and asking to delete the data associated with my Prolific ID number. 

  

 

I agree for my anonymised data to be used for this study.  

  

            I understand that data will be collected using Qualtrics software. This software is used 

by academic institutions worldwide and the data collected from Great Britain are stored in the 

EU servers. I understand that all the data collected from my responses will be anonymised 

and the collected data points will not be linked to my identity.  

  

I understand that all project data will be held for at least 10 years in accordance with 

University policy and that my personal data is held and processed in the strictest confidence, 

and in accordance with the General data protection regulation (2018). 

 

I understand that the results of this study may be published and/or presented at 

meetings or academic conferences, and may be provided to research commissioners or 

funders. I give my permission for my anonymous data, which does not identify me, to be 

disseminated in this way. The anonymized data can also be published with open access, 

which is publicly available for other researchers and the public to analyse.  

  

I confirm that I have read and understood the following Participant Information Sheet 

(https://doms.google.com/document/d/1LTs3N_AmLM14JZ86z2sfD2lJNb2xp6Hga5dY36E5

vw0/edit?usp=sharing) regarding the research project with full consideration. 

 

 I confirm that I have read and understood the above and freely consent to participate 

in this study.  I have been given adequate time to consider my participation. 

o I consent (1)  

o I do not consent and want to leave the survey (2)  

 

End of block: Consent Form 

 

Start of block: Neutral 
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Information: The factors affecting the timely completion and delays of construction 

industry     

    

According to your experience in construction projects, please rank the importance and 

impact of each factor and attribute below on the delay in a construction project.    

  

 Please indicate your rating by ticking the appropriate box. (1= Very low importance, 2 = 

Low importance, 3 =Average, 4=High importance, 5 = Very high importance). 

 

 

 

Unethical_Q1: Political connectedness and networks are essential for timely project 

completion 

o Very low importance (1)  

o Low importance (2)  

o Average (3)  

o High importance (4)  

o Very high importance (5)  

 

 

 

Unethical_ Q2: Falsification, fabrication, and bribes are essential for timely project 

completion 

o Very low importance (1)  

o Low importance (2)  

o Average (3)  

o High importance (4)  

o Very high importance (5)  
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Control_Q1: Increase in scope of work in a construction project is problematic for 

timely project completion 

o Very low importance (1)  

o Low importance (2)  

o Average (3)  

o High importance (4)  

o Very high importance (5)  

 

 

 

Control_Q2:  Size of the project team is essential for timely project completion 

o Very low importance (1)  

o Low importance (2)  

o Average (3)  

o High importance (4)  

o Very high importance (5)  

 

End of block: Neutral 

 

Start of block: Loaded 

 

Information: The factors affecting the timely completion and delays of construction 

projects     

    

According to your experience in construction projects, please rank the importance and 

impact of each factor and attribute below on the delay in a construction project.    

  

 Please indicate your rating by ticking the appropriate box. (1= Very low importance, 2 = 

Low importance, 3 =Average, 4=High importance, 5 = Very high importance). 

 

 

Unethical_Q1:  In the construction projects that I participated in, political 

connectedness and networks have been essential for timely project completion 

o Very low importance (1)  

o Low importance (2)  

o Average (3)  

o High importance (4)  

o Very high importance (5)  
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Unethical_Q2:  In the construction projects that I participated in, falsification, 

fabrication, and bribes have been essential for timely project completion 

o Very low importance (1)  

o Low importance (2)  

o Average (3)  

o High importance (4)  

o Very high importance (5)  

 

 

 

        Control_Q1: In the construction projects that I participated in, increase in scope of work 

has been problematic for timely project completion  

o Very low importance (1)  

o Low importance (2)  

o Average (3)  

o High importance (4)  

o Very high importance (5)  

 

 

 

      Control_Q2: In the construction projects that I participated in, the size of the project team 

has essential for timely project completion 

o Very low importance (1)  

o Low importance (2)  

o Average (3)  

o High importance (4)  

o Very high importance (5)  

 

End of block: Loaded 

 

Start of block: Demographics 
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Type of Business: What is your type of business? 

o Quantity surveyors (1)  

o Project manager (2)  

o Architectural (3)  

o Engineer (4)  

o Contractor (5)  

o Client (6)  

o Consultant (7)  

o Other (8)  

 

 

 

Experience: How long have you been personally working in the construction industry? 

o less than 5 years (1)  

o 6-10 years (2)  

o 11-15 years (3)  

o more than 16 years (4)  

 

 

 

Education: What is your highest level of education? 

o Diploma (1)  

o Bachelor’s degree (2)  

o Master's degree (3)  

o PhD (4)  

 

 

 

Number of employees: What is the approximate number of employees involved in your 

organisation? 

o less than 50 (1)  

o 51-100 (2)  

o 101-300 (3)  

o more than 300 (4)  
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Number of construction projects: How many construction projects have you been 

involved in? 

o less than 5 (1)  

o 5-10 (2)  

o 11-16 (3)  

o more than 16 (4)  

 

 

 

Delay: Has any of the projects you were involved in faced delays in completion? 

o Yes (1)  

o No (2)  

 

 

 

Percentage delayed: What percentage of the projects you were involved in faced delays 

in completion? 

o 0% (1)  

o 1% - 20% (2)  

o 20%-50% (3)  

o over 50% (4)  

 

 

Page 
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Attention: What was the survey about?  

o Science (0)  

o Arts and crafts (0)  

o Political attitudes (0)  

o Construction industry (1)  

o Music (0)  

 

End of block: Demographics 
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9.5 Form upr16 
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9.6 Favourable ethics opinions 
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