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ABSTRACT 

In developing countries, construction activities account for about 80% of the total capital 

assets, 10 % of their Gross Domestic Product (GDP), and more than 50% of the wealth invested 

in fixed assets. The success of construction projects in developing countries is often uncertain 

due to planning in an unpredictable and poorly resourced environment. The economy of Jordan 

is growing rapidly due to changes in the region, and several large construction projects are being 

proposed and implemented. However, there is a lack of modern tools, methods, and techniques 

necessary to achieve the desired goals within time, cost, and standards. In addition, previous 

research in the project risk management discipline suggests that practitioners, especially in 

developing countries, are not fully aware of its importance. 

This research offers an in-depth understanding of the project management maturity 

concept, which allows construction organizations to improve their management practices, 

overcome past management malpractices, and achieve better project performance. Hence, several 

project management maturity models (e.g., Project Management Maturity Model (PM3)) have 

been utilized to generate a new maturity model that enables a Jordanian organization to evaluate 

its capabilities in project management, while focusing on the risk management process. The 

Project Management Body of Knowledge (PMBOK) offers a project management process 

consisting of ten knowledge areas. This research investigates the main role that risk management 

plays within the proposed model by exploring its impact on project performance and its 

relationship with the other knowledge areas.
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CHAPTER 1: INTRODUCTION 

This chapter provides an introduction to this research. Hence, it covers the following: the 

nature of the research problem, the importance of the research problem, the purpose of this 

research, the significance of this research, and this dissertation structure.  

1.1 Nature of the Problem 

In the last decades, the interest given to civilian renovation projects has significantly 

increased. This is especially true in developing countries in order to achieve significant growth 

and to overcome the social and economic problems caused by old buildings and antiquated 

infrastructures, such as power, water and sewerage, telecommunications, and transport facilities 

(Kumaraswamy and Zhang, 2001). In developing countries, construction activities account for 

about 80% of the total capital assets, 10 % of their Gross Domestic Product (GDP), and more 

than 50% of the wealth invested in fixed assets (Jekale, 2004). Further, they provide high 

employment opportunities (Ofori, 2006). 

The economy in Jordan is growing rapidly due to all the changes in the region. Several 

large projects are being proposed and implemented but there is a lack of modern tools, methods, 

and techniques necessary to achieve the desired goals within time, cost, and standards (Abbasi 

and Al-Mharmah 2000). According to the United Nations in its Human Development Index 

(HDI), countries with an HDI score of 0.800 or higher are considered developed countries. In 

other words, developed countries are countries that fit into the highest of the HDI’s four
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 categories: life expectancy at birth, expected years of schooling, average years of 

schooling, and gross nation income (GNI) per capita. Although Jordan has a score of 0.723, 

fitting into the High human development category, it is still considered by the United Nations as 

a developing country (Roser, 2018). Therefore, a developing country is where the existing 

infrastructure is usually both old and poorly maintained, and people have less money to spend on 

a daily basis. Also, the quality of the products that they manufacture, or the services they 

provide, is lower than in a developed country which can be related to having fewer experts in 

each specific industry (Vadhani, 2016). 

Despite the construction industry’s essential role in these countries, it fails to achieve the 

expectations and requirements of governments, customers, and society (Ofori, 2006). In fact, 

many construction projects in developing countries facing massive time and cost overruns, fail to 

achieve their intended benefit, and may even be terminated or abandoned before completion 

(Idoko, 2008). These problems face construction projects in developing countries due to the 

nature of projects and the project environment in those countries. Besides the complexity of the 

construction projects themselves, they operate in a dynamic environment. Construction projects 

in developing countries are highly uncertain and operate in a highly unstable, unpredictable, and 

poorly resourced environment which results in high risk (Cusworth and Franks, 1993; Jekale, 

2004; Zou et al, 2007). 

Those issues and other challenges require a comprehensive Project Management process 

that is sensitive to change and dynamic conditions, such as management of risk, procurement, 

contracts, scope, requirements, material, finances, communications, information, and safety 

(Voropajev, 1998). Hence, management of quality, time, cost, human resources, and external 
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factors of projects, and the political and risk management skill becomes very important in the 

context of developing countries (Muriithi and Crawford, 2003). 

1.2 Importance of the Problem 

The Jordanian construction industry has the same problems and challenges that other 

developing countries face. GDP contribution from the construction sector in Jordan comprised 

221.78 million Dollars by the end of the last quarter of 2016. This constitutes almost 4% of the 

total GDP and was forecasted to increase to 223.5 million Dollars by the end of the third quarter 

of 2017 (referring to the historical data that’s what happened (Trading Economics 2018)). The 

construction industry employed approximately 624,000 Jordanian nationals in 2015; which is 

equal to 5.8 % of total population employment. Thus, the construction industry in Jordan is one 

of the main pillars of the country’s economy (Trading Economics 2018). 

Numerous factors adversely affect the performance of a country’s construction industry. 

Therefore, in each country, there is a need to develop and implement an adequate evaluation 

system to quantify the results in the industry and to improve the performance of the industry as a 

whole (Bourne et al. 2002). For example, factors that negatively impact the performance of the 

construction industry in the United Kingdom include inadequate leadership, unwillingness to 

change, ineffective vision and strategy, insufficient resource allocation, failure to identify 

priorities, inefficiencies in identifying time and cost overruns, low productivity, and poor quality 

(Bourne et al. 2002).  

The construction industry is a highly competitive industry, characterized by high levels of 

risk and low-profit margins (Enshassi et al. 2013). In such a competitive environment, in which 

the construction companies operate, the failure or success of a single project may affect the 
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sustainability of the company.  Therefore, performance enhancement is of utmost importance to 

maintaining the construction company’s sustainability and competitive advantage. 

Based on the significant role that the construction industry plays in Jordan, and the poor 

level of performance of the industry, improving the performance of the construction project 

should be a priority. This could be achieved by enhancing the Project Management process.  

The Project Management Institute (PMI) notes that Project Management sets goals, 

clarifies problem areas, identifies risk, identifies activities, and evaluates outcomes. In addition, 

Project Management is used to improve accountability through the identification of roles and 

responsibilities. Moreover, it helps focus attention on particular and significant activities. 

Contrary to that in projects in other industries, construction projects are usually 

financially intense, complex, and require critical management skills. In addition, a large number 

of stakeholders are involved in the construction process which needs extra communication 

approaches and techniques (Chartered Institute of Building, 2002).  

The construction industry in developing countries frequently operates in a harsh 

environment (Gould and Joyce, 2009). Continuous enhancement of the regulations, to match the 

ones found in the developed countries, lead to a variety of laws and regulations that are intended 

to ensure safety and minimize the environmental impacts of the construction projects add more 

to the harsh environment of the industry (Bennett, 2003). 

Formal principles of Project Management are being adopted by most private and public 

organizations in order to develop and deliver new or improved products, services, and 

organizational process changes (Cleland and Ireland, 2002). Therefore, many researchers 

investigate ways to develop and enhance the organization’s Project Management practices such 
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as training, evaluating, monitoring, the use of new tools and techniques, and the use of maturity 

model (Cooke-Davies 2004). 

By the end of the 1990s, several researchers were studying the maturity concepts, and 

many models for Project Management have appeared and formulated the process of building the 

maturity concept (Hartman and Skulmoski 1998). Essentially, maturity models are designed to 

provide a framework that an organization needs to develop its capabilities, in order to deliver 

projects successfully in the long term (Backlund et al. 2014). However, a universal definition of 

Project Management maturity and its achievement does not exist (Pasian 2018). 

Cooke-Davies (2004) noted that the use of the Project Management Maturity Model 

(PM3) provides a clear scope of work for the progressive development of Project Management 

and achieving successful projects. In addition, PM3 helps an organization to measure to what 

extent it is executing Project Management against the practice of its peers in the industry, as well 

as determine how mature its Project Management practice is (Man, 2007).  

Recent studies support that construction projects are considered as having the greatest 

chance of problems occurring among all projects (Davison and Sebastian, 2009). The 

problematic nature of the construction project creates a need to manage, minimize, and avoid risk 

systematically and effectively. Therefore, a better understanding of the risk management process 

is needed. Chapman and Ward (2007) described risk management as a continuous process that 

covers the whole project life cycle. Risk management supports the accomplishment of the project 

on time, within budget, to the required quality, and with proper provision for the safety and 

environmental standards (Merna and Al-Thani (2011). 
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The organization seeks to apply risk management to improve project performance, client 

satisfaction, and project team productivity. However, various obstacles in the market hinder the 

adoption and utilization of risk management practices within the construction industry 

(Elkingston and Smallman, 2002). At the same time, researchers found that there is a strong 

relationship between the amount of risk management implemented in a project and the level of 

project success. The earlier risk management was undertaken in a project, the higher is the level 

of success (Raz and Michael, 2001). Raz and Hillson (2005) mentioned that organizations are 

giving more attention and value to risk management for improving project efficiency and 

effectiveness. 

1.3 Purpose of the Research 

This research aims to formulate a theoretical framework for helping developing countries 

to enhance the Project Management practices by utilizing project management maturity models 

to evaluate and assess the organization’s capabilities in implementing Project Management while 

focusing on the risk management processes (Jordan will be the case study of this research as one 

of the developing countries). 

This research purpose is to investigate the project management maturity models effect, as 

a whole, on the project performance, particularly the relationship between the maturity of risk 

management and the overall organizational performance. Hence, to achieve the purpose of this 

research the following should be investigated: Identify risk factors that affect construction 

project performance from different project manager’s perspectives (i.e. from a questionnaire 

distributed in Jordan and from the literature supported by a questionnaire distributed in the 

United States). Then, investigate the critical differences between these risk factors according to 

the country. Hence, rank the factor from Jordan and compare it with the top factors in the United 
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States. Investigate the main role that risk management plays in the project management maturity 

models through its impact on the other knowledge areas (they will be identified in the literature 

chapter). Also, study the impact of risk management on project performance along with the 

effect of the other maturity model components. Finally, assess and evaluate the maturity level of 

the organizations in Jordan and provide practical recommendations based on the results of this 

study to the decision-makers within the construction companies in the developing countries (i.e. 

Jordan). 

1.4 Significance of the Research 

Despite previous research in the risk management discipline, it seems that practitioners, 

especially in developing countries, are not fully aware of its importance. Other than construction 

projects within high-risk sectors such as oil exploration and petrochemical, there is a significant 

gap between the existing theory and practice of risk management in the construction industry 

(Baloi and Price 2003). .In addition, this research seeks to illustrate the relationship between the 

maturity model’s dimensions among each other’s and the link between risk management 

practices and project performance.   

This research offers an in-depth understanding of the maturity concept which allows the 

organizations in the industry to improve the organization's management practices to overcome 

the past management malpractices and achieve a better project performance. Furthermore, the 

construction industry plays a major role in developing countries, at the same time, it faces many 

challenges that can’t be overcome through the implementation of conventional Project 

Management. The project management maturity model appears to be one of the ways that many 

organizations implement to achieve a successful project; hence a successful project is affected by 

the degree of applied risk management. Therefore, there is a need to study how the maturity 
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models as a whole affect project performance and investigate the impact of risk management as a 

key part of the model on project performance.  

 This study will allow the organizations to measure to what extent it is executing Project 

Management concepts and techniques versus the practice of its peers in the industry, as well as 

determine how mature its Project Management practices are. Finally, since  Jordan has an (HDI) 

score of 0.741 which means it is still considered by the United Nations as a developing country 

(Roser, 2018), the data and studies done within this transition phase can be used as a benchmark 

for future studies in the region and all around the world. 

1.5 Dissertation Structure 

This dissertation is structured as follows: 

Chapter One (Introduction) presents the purpose and objectives of this research, the 

nature and importance of the research problem, the significance of the research, and presents the 

dissertation structure. 

Chapter Two (Literature Search) provides a review and analysis of the available literature 

and previous studies relevant to the subject of this research.  This chapter covers the following: 

the theoretical background for the variables in this study, a literature review related to the 

purpose of this study, and a summary for the chapter outcomes. 

Chapter Three (Research Methodology) discusses the methodology that is used to 

achieve the research objectives and answer the research questions; it also clarifies the selection 

of research design. Hence, it provides an elaboration of the methods and approaches used to 

reach the conclusions of this study.  



    

 9  
  

Chapter Four (Data Analysis) presents a detailed analysis of the collected data along with 

a brief discussion and suggested explanations of the results. 

Chapter Five (Discussion and Interpretation) provides a discussion and an interpretation 

of the main findings of this study.  

Chapter Six (Conclusions) provides a conclusion of the main findings of this study. 

Furthermore, the contribution of this study will be illustrated, the limitations will be highlighted 

and the potential further research will be stated with the key benefits of the study. 
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CHAPTER 2: LITERATURE SEARCH 

This chapter provides a review and analysis of the available literature and previous 

studies relevant to the subject of this research.  This chapter covers the following: the 

theoretical background for the variables in this study, a literature review related to the 

purpose of this study, and a summary for the chapter outcomes. 

2.1 Theoretical Background 

This section provides a theoretical background and definition for terms within the 

construction industry such as Project Management Maturity Models, Project Management 

Knowledge Areas, Risk Management, and Project Performance. Hence, definitions have been 

retrieved from available literature sources and will be presented in the following sections. 

2.1.1 Project management maturity models 

There are many definitions for the term “Project Management”, but it was defined by 

PMI as “the application of knowledge, skills, tools, and techniques to project activities to 

meet project requirements” (Project Management Institute 2018). Throughout the last six 

decades, researchers have shown an increased interest in Project Management and how they 

can extend the focus from implementing Project Management on a single project to how the 

organization can use multiple projects to achieve its vision and goals. (Backlund et al. 2014). 
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Due to the frequent project performance problems in the past few years, either related 

to cost overruns or schedule delays, more companies have started focusing on approaches 

that may help to improve their Project Management practices (Jugdev and Thomas 2002). On 

the other hand, only recently have scholars expanded their focus from using time, cost, and 

scope as the only success and failure characteristics to measure Project Management in terms 

of the strategic value of the project. However, the top managers consider the Project 

Management practices as a tactical but not strategic asset for the organization. This viewpoint 

has resulted in adding more pressure on the Project Management team by adding trouble 

convincing the top managers that Project Management investment results in financial and 

organizational benefits (Kwak and William 2000). 

By the end of the 1990s, several researchers were studying the maturity concepts of 

Project Management. Many models for Project Management have appeared and formulated 

the process of building the maturity concept (Hartman and Skulmoski 1998). Essentially, 

maturity models are designed to provide a framework that an organization needs to develop 

its capabilities, in order to deliver projects successfully in the long term (Backlund et al. 

2014). Hence, Skulmoski (2001) considers organizational project management maturity as a 

series of processes that depend on the organizational tendency to manage projects. Also, 

Andersen and Jessen (2003) considered organizational project management maturity as a 

measurement of an organization’s ability to successfully carry out projects. 

The literature review indicates that the Software Engineering Institute Capability 

Maturity Model (SEI CMM) was the origin of all of the models that followed. In other 

words, most of the models were inspired by it, but one significant criticism that targeted this 
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model is that the organization will tend to avoid risky projects to get a better CMM rating.  

(Backlund et al. 2014, Hartman and Skulmoski 1998). 

According to Hartman and Skulmoski (1998), the next model was a Project 

Management Body of Knowledge (PMBOK)-based model, Project Management Process 

Maturity Model (PM2) which was formulated after a study that was intended to identify the 

organizational and financial benefits of Project Management. Therefore, the PM2 model 

breaks PM processes and practices into nine PM knowledge areas and five PM processes 

based on the PMBOK. The PM2 became an evaluation technique used internally or by 

consultant companies to evaluate an organization’s current PM maturity level. Hence, in 

PM2 there are a series of steps that help the organization to improve its overall PM 

effectiveness and to check where it stands (Kwak and Ibbs 2002, Backlund et al. 2014). 

Therefore, CMM and PM2 created a turning point for future project management maturity 

models development. Since the 1990s several models have been created that can be used to 

evaluate and assess Project Management maturity (Malik, et al. 2018).  

The Project Management Maturity Model (PM3) differs from the other models 

because it doesn’t recommend specifically that all of the organizations must be at the top 

level of maturity. Instead, it suggests that the organization should achieve a balance that best 

suits its business objectives for a given line of business, where an organization can have 

several different levels of maturity, and still be effective. Also, this model recognizes that 

effective Project Management is an evolving interaction of processes, systems, and culture 

altogether (Hartman and Skulmoski 1998). However, the contribution of PM3 to 

organizational improvement and development is somewhat unclear yet. Therefore, a 
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literature review highlights different aspects regarding PM3, specifically its purpose, 

strengths, and weaknesses (Backlund et al. 2014). 

In recent years, PM3 has been attracting more and more attention in the field of 

Project Management, which aims to improve the process maturity of Project Management 

based on capabilities and competencies to reach the organization’s goals (Fengyong and 

Renhui 2007; Bucklund et al. 2015). Also, Kerzner (2002) states that Project Management 

maturity can be considered as one of the crucial factors of strategic management since it aids 

upper management to use organizational resources more efficiently and effectively. 

However, a universal definition of Project Management maturity and its achievement does 

not exist so far (Pasian 2018). 

There is an agreement between the researchers that PM3 is comprised of five levels, 

where each level represents a different degree of maturity in Project Management.  (Mullaly 

2006, Yazici 2009, Kerzner 2017). These levels are identified by the following descriptors:  

- Level 1: Initial process or common language; 

- Level 2: Structured process and standards or common processes; 

- Level 3: Organizational standards and institutionalized process or singular methodology; 

- Level 4: Managed process or benchmarking; 

- Level 5: Optimizing process or continuous improvement. 

Referring to these levels, Level 1 was mentioned as “common language’’ by Kerzner 

(2017), and as an “Initial Process’’ by Yazici (2009) and Mullaly (2006).  In this level, there 

is a recognition of the Project Management process with a good understanding of the basic 

knowledge of Project Management without any consistent processes. And after establishing 

that, the organization can enhance its Project Management process to elevate it to Level 2, 
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Yazici (2009) and Mullaly (2006) agreed on the naming of “Structured Process and 

Standards’’. At this level, the organization recognizes that there is a need to have a Project 

Management process to achieve success in one project, and this process can be repeated on 

other projects. Also, it was called “Common Processes’’ by Kerzner (2017) where the top 

management supports the implementation of Project Management on a specific project but 

they don’t have a process to manage and comply with all projects. 

In Organizational Standards and Institutionalized Process, or Level 3, the 

organization has a defined and integrated Project Management process that is consistently 

applied to each project (Mullaly 2006). Also known as Singular Methodology, the 

organization establishes a singular methodology with the integrated Project Management 

process that is standard and repeatable for all projects (Kerzner 2002 and Kerzner 2017). 

In Levels 4 and 5, the organization is considered more mature. In Level 4, Managed 

Process and/or Benchmarking, the Project Management process improvement is continuous. 

Further, a mature Project Management process is applied consistently on all projects. 

Basically, Project Management processes, standards, and supporting systems are integrated 

with other corporate processes and systems (Mullaly 2006, Yazici 2009, Kerzner 2017). 

From the names of Level 5, “Optimizing Process’’ or “Continuous Improvement’’, 

the organization is fully mature with processes consistently applied throughout the 

organization. Processes are in place and actively used to improve Project Management 

activities. Lessons learned are regularly examined and used to improve Project Management 

processes, standards, and documentation. Management and the organization are focused on 

continuous improvement (Mullaly 2006, Yazici 2009, Kerzner 2017). Hence, Cooke‐Davies 
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(2004) observed that each level is characterized by a discrete set of processes that are 

definitive of the stage of maturity as follows: 

- Level 1 has one process which is limited to project definition; 

- Level 2 has eight processes, starting with project establishment, requirements 

management, risk management, project planning, project monitoring and control, 

management of suppliers and external parties, project quality control, and configuration 

definition and control; 

- Level 3 has seven processes, including organizational focus, Project Management 

success, project training, integrated management, lifecycle control, inter-team 

coordination, and quality assurance; 

- Level 4 has two processes, the first one is project metrics and the second is organizational 

quality management; 

- Level 5 has three processes, which are proactive problem management, technology 

management, and continuous process improvement. 

These processes help the organization to achieve a better understanding of each level 

of maturity, and help the organization to assess and keep track of their improvement (Cooke-

Davies, 2004). Kerzner (2017) suggests that these levels allow the organization to evaluate 

their relative strengths and weaknesses against a range of practices, and to identify their 

specific Project Management goals. Also, these levels can overlap depending on the amount 

of risk that the organization is willing to take. Görög, (2016) suggested that there is no one 

definite optimum level of maturity that can be appropriate for each organization. In addition, 

each organization needs to have its improvement road map to improve its maturity depending 

on the industry and the organizational context. 
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Yiman (2011) suggested that the maturity of an organization relies on two dimensions 

-- practice maturity and process maturity -- and the models introduced by the researchers’ 

mainly focus on the processes dimension. He also discusses that to improve the processes 

dimension, the organization needs to improve the existing process by managing, defining, 

standardizing, quantitatively managing, and continuously improving it. This parallels what 

was proposed in the Capability Maturity Model Integration (CMMI) as created for the U.S. 

Department of Defense to assess the quality and capability of their software contractors and 

that expanded beyond to help any organization in any industry to build, improve, and 

measure their capabilities and improve performance (CMMI Institute 2019). On the other 

hand, to improve the practice maturity, the organization had to focus on gaining the 

capability of using more advanced practices, methods, tools, techniques, and procedures. 

Hence, the practice maturity dimension deals with what the organization is implementing to 

perform a given process and achieve the goals of a given knowledge area. In Yiman’s (2011) 

study, he emphasized the lack of consideration to the practice maturity dimension by the 

models, since these were developed only considering the processes from the knowledge areas 

within the PMBOK.  

Yiman (2011) also proposed a maturity model that had 164 processes and practices 

that cover both dimensions. Finally, he concludes that there is a direct relationship between 

process maturity and practice maturity which indicates that more matured processes are 

associated with more matured practices. Furthermore, in his study he also compared the 

International Organization for Standardization (ISO) certified contractors with the non-ISO 

certified contractors -- ISO certified contractor means contractors who have the ISO 9001 

certification which specifies requirements for a quality management system -- and the finding 

https://cmmiinstitute.com/company
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were that the ISO contractors achieve a higher maturity level in the process maturity 

dimension. Therefore, his model was utilized with other models in creating the closed-ended 

interview for this research.  

Hillson (2003) and Torres (2014) both noticed that several maturity models have an 

overly complex structure. This might make the evaluation of the maturity difficult and that 

could lead to difficulties in interpreting the outcomes and even more difficulty in 

implementing maturity enchantment strategies.  In addition, Görög (2016) pointed out that 

many of the maturity models are overly complex, and they require a substantial amount of 

information to complete the assessment of maturity. Also, according to Malik, et al. (2018) 

on a study to assess the Project Management maturity of a project-based organization, he 

noticed that there are more than 30 maturity models have been developed and can be used to 

assess Project Management maturity. However, they noted that three models were attracting 

much more attention: Project Management Maturity Model by PM solutions (PMMM) which 

become one of the industry-standard in measuring Project Management maturity (Crawford, 

2014), Organizational Project Management Maturity Model by PMI (OPM3) (Fahrenkrog et 

al, 2003), and Project Management Maturity Model by Kerzner (2002) represent the other 

models evaluated. There is a common ground for these three models because these models 

adopted PM knowledge areas that derived from PMBOK of PMI’s standards as the key 

concept in implementing Project Management practices. Hence, these three Project 

Management maturity models were utilized to achieve the objectives of this study.  

2.1.2 Project Management knowledge areas 

From the definition of Project Management by the PMI, which starts with the 

application of knowledge, skills, tools, and techniques to project activities that help to 
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achieve the project objectives. Therefore, it’s noticeable that the PMI uses recognized 

practices that can be applied to the majority of construction projects.  

At first glance, most of the Project Management methods, practices, and processes 

apply to most construction projects. However, since each construction project is unique, 

modifications to these practices are needed (Project Management Institute 2018). To address 

these practices PMI introduced knowledge areas, practices, and process groups where the 

practitioners can follow them to manage their projects. Each knowledge area has a set of 

practices throughout the project life cycle which are identified within five process groups 

(i.e. initiating, planning, executing, monitoring and controlling, and closing process groups). 

These practices can be of vital importance to help the project managers to determine how to 

use the available resources most effectively to meet the project objectives (Zwikael, 2009).  

PMI introduced in the latest edition of the PMBOK, the 6th edition, ten knowledge 

areas:  

1. Project integration management: Includes the processes that ensure that various 

elements of the project are properly coordinated and avoid discrepancies between 

them (Ibbs & Kwak, 2000; Project Management Institute 2018). 

2. Project scope management: Includes the processes that ensure that all the factors 

and variables for defining and controlling the project are included (Ibbs & Kwak, 

2000). 

3. Project schedule management: Includes the processes that are required to manage 

the timely completion of the project and ensure completing a project on time. 

4. Project cost management: Includes the processes that ensure that the project is 

completed within the approved budget. 
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5. Project quality management: Includes the processes that ensure the satisfaction of 

the owner’s needs as outlined in the contract requirements and specifications. 

6. Project resource management: Includes the processes that ensure the most 

effective use of the resources involved with the project such as human resources, 

machinery and tools, equipment and bulk materials, and others. 

7. Project communication management: Includes the processes that ensure timely 

and appropriate generation, collection, dissemination, storage, and disposition of 

project information. 

8. Project risk management: Includes the processes that ensure identifying, 

analyzing, responding, and monitoring the project risk to get the best outcomes of 

a project. 

9. Project procurement management: Includes the processes that ensure the proper 

materials, equipment, and services from outside the performing organizations are 

secured in a timely fashion.  

10. Project stakeholder management: Includes the processes that ensure identification 

and monitoring of all project stakeholders, and ensure fulfilling the expectations 

of project stakeholders. 

Regarding the maturity models and these knowledge areas, each knowledge area has 

a set of measurement instruments and processes that can indicate the level of the maturity of 

the organization in a specific area by assessing to what extent each instrument is used in the 

construction project’s life (Abdul Rasid et al. 2014; Malik et al 2018). Also, since there is a 

general acceptance of the PMBOK among scholars and practitioners, the maturity models 

derived from it are widely used (Abdul Rasid et al. 2014).   
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Several researchers defined the processes that need to be covered in each knowledge 

area, and these processes were based on the PMBOK with some modifications related to the 

project complexity, stakeholder challenges, and geographic and cultural differences between 

projects. (Ibbs & Kwak, 2000; Grant & Pennypacker, 2006; Yimam, 2011; Malik, et al. 

2018; Project Management Institute 2018). 

On the other hand, project safety management is not considered as one of the PMI 

knowledge areas. However, several researchers highlighted the impact of poor safety 

management practices on the quality of the outcomes of the construction projects and the 

overall project performance. Hence, Wanberg et al. (2013) suggested that linking safety to 

quality provides the academic field with a more holistic pathway to encouraging safety 

improvements. Also, Pheng and Pong (2003) studied the integration of the International 

Standards Organization (ISO) 9001 presenting the quality management and Occupational 

Health and Safety Assessment Series (OHSAS) 18001 presenting the safety management for 

construction. They noticed that there is a similarity between safety management and quality 

management systems and suggest that combining the two would result in more efficient use 

of limited resources. However, within the construction extension to the PMBOK guide under 

the project risk management, there is a mention of Concept Hazard Analysis, Preliminary 

Hazard Analysis (PHA), and Hazard and Operational Studies (HAZOP) within the Risk 

Identification in construction projects. This can be interpreted as a part of safety management 

as well, which indicates that part of the safety management could be considered under the 

risk management knowledge area, and the other part could be considered within the quality 

management knowledge area (Project Management Institute 2018). 
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2.1.3 Risk management 

There are a variety of risk definitions throughout the literature (Wang et al. 2004). 

The majority defines project risk as an uncertain event that if it occurs impacts at least one 

project objective, creating risk via exposure to loss or gain, measured by the probability of 

occurrence of loss or gain multiplied by its respective magnitude (Iqbal et al. 2015, Hwang et 

al. 2014). 

The construction industry is considered one of the riskier industries since construction 

projects have a less predictable nature with several external risk factors and the fact that each 

project may have its objectives and stakeholders (Zavadskas et al. 2010, Elkington and 

Smallman 2002). Also, construction projects can be extremely complex and fraught with 

uncertainty, where this uncertainty can potentially have a damaging outcome for these 

construction projects (Banaitiene and Banaitis 2012). 

The risks may be derived from many sources. Researchers categorize the risks in 

various ways for different purposes. Some categorize risks broadly into external risks and 

internal risks, while others classify risk in more detailed categories. For example, Wang et al. 

(2004) categorize risk into two main categories, internal and external, where the internal risks 

consist of the uncertainties in the project itself and external risks related to environmental 

impacts. On the other hand, Zavadskas et al. (2010) categorized risk into thirteen 

subcategories within three main categories: external (based on environmental criteria), 

project (based on construction process criteria), and internal (based on intrinsic criteria). 

During the last decades, researchers and practitioners have expressed an interest in 

the management of project risk (Yeo and Ren 2009). In 2004, risk management was 

designated as one of the nine main areas of the PMBOK by the PMI. 
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Project risk management intends to increase the probability and impact of positive 

events, and decrease the probability and impact of negative events in the project (Hwang et 

al. 2014). Therefore, implementing a well-established risk management process would 

improve the overall project performance. 

One of the oldest definitions for risk management was stated by Al-Bahar and 

Crandall (1990), where they defined the risk management as a formal orderly process for 

systematically identifying, analyzing, and responding to risk events throughout the life of a 

project to obtain the optimum or acceptable degree of risk elimination or control and to 

achieve the project objectives (Banaitiene and Banaitis 2012). Further, project risk 

management is known as an integrative process, where it continues throughout the project 

life cycle until the handover to the client (initiation, planning, execution, control, and 

completion and closure). However, the intensity of the risk management process might 

decrease as the project progresses, but still, the threat of an unforeseen emergent risk should 

not be ruled out until the project is completely over (Hwang et al. 2014). 

Risk analysis and management techniques have been described in detail by many 

scholars (Banaitiene and Banaitis 2012). Typically, the risk management process represented 

by Kerzner (2017) includes the following stages: identifying risks, analyzing risks, 

developing risk response, and monitoring and controlling risks.  

In the early stages of the project, risk identification should be implemented, and any 

further process in risk management shall only be performed on the identified potential risks 

(Al-Bahar and Crandall 1990). Therefore, all possible sources of risk must be identified. One 

of the best methods to identify the risks is by developing a checklist categorizing the risks 

that might evolve during the project (Bing et al. 2005). Also, historical records (lessons 
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learned) and knowledge of risks from the experience-based of project personnel should be 

gathered and reviewed. Therefore, the risks should be identified and classified by its nature 

and its potential impact on the current projects (Al-Bahar and Crandall 1990).  

For risk identification, it seems that there is an agreement on the meta-classification 

approach which identifies the risk factor based on three levels according to the project 

lifecycle environment (Bing et al. 2005, Zavadskas et al. 2010); first, the macro-level which 

consists of risks sourced externally (exogenously); second, the meso level which consists of 

risks sourced endogenously (self-developed) and project-related; and third, the micro-level 

which consists of risks found in the stakeholder's relationships, especially within the 

procurement process.  

Al-Bahar and Crandall (1990) suggest that the final step of the risk identification 

should be a risk category summary sheet, wherein the participation of every individual in the 

management team will be integrated. This summary sheet keeps on progressing as 

information changes or different risks are presented. 

The next stage of the risk management process is analyzing the risks. This stage, 

introduced by the Project Management Institute, includes qualitative risk analysis and 

quantitative risk analysis (Li et al. 2013). As an intermediate process, it incorporates 

uncertainty quantitatively and qualitatively to evaluate the potential impact of risk (Wang et 

al 2004). In this stage, the risks with high probabilities, associated with a substantial impact 

on the project, should be focused on. Therefore, by the end of this stage, risk and uncertainty 

rating should be accomplished by forecasting the probability of occurrence and severity of 

risk impact as well (Zavadskas et al. 2010). 
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To estimate the probability, scholars note two main ways: subjective judgment and 

objective analysis. Subjective judgment is done by using the experience and scrutiny to make 

a direct estimate which allows the contractor to use the logic, intuition, and experience or it 

can be driven by the means of an educated guess (Zhi 1995, Al-Bahar and Crandall 1990, 

Elkington and Smallman 2002).  Objective analysis usually needs historical data. Sometimes 

this can be impractical especially with the construction projects' unique nature which makes 

it difficult to find comparable information (Zhi 1995).  Therefore, scalers such as one-in-ten, 

one-in-hundred, etc. are often used. 

Several methods and techniques can be used for assessing risk impact. In this 

research, a few will be mentioned. Zhi (1995) used the Analytic Hierarchy Process (AHP) 

method to estimate the impact of the risks. This technique breaks down the risks into small 

groups, constructs a hierarchical structure, compares the impact of each factor with other 

factors in the same group on a pairwise base, and allocates a comparison ratio to them. The 

same concept used between groups and the final impact for each factor can be determined by 

multiplying the ratios. Tamošaitienė et al. (2013) discussed other techniques such as Simple 

Additive Weighting (SAW), Technique for Order Preference by Similarity to Ideal Solution 

(TOPSIS), and COmplex PRoportional ASsessment (COPRAS). A detailed survey of multi-

criteria decision-making methods in the construction industry has been presented by many 

authors in several articles (Li et al. 2013). However, the estimates should be clarified and 

improved on an ongoing basis (Elkington and Smallman, 2002). 

Quantifying the qualitative analysis can be performed in many different ways. One of 

them was illustrated by Li et al. (2013) where they combined the traditional AHP with fuzzy 

logic by giving a fuzzy scale to the AHP crisp values. Following the fuzzy ranking technique 
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introduced by several researchers, they converted these fuzzy numbers to crisp numbers by 

considering α-cut and expert opinions to the precision of the paired comparison to having a 

criteria weight. By using an interval scale, they initiate a fuzzy decision to develop a matrix 

to help in decisions making and assess and rank the risks. However, risk scales have a 

mapping matrix commonly used during the qualitative analysis. Hence, there are five types 

of risk scales: nominal scales, interval scales, ordinal scales, calibrated ordinal scales, and 

ratio scales (Kerzner, 2017). For example, a nominal scale would identify the cost, schedule, 

and quality impact of the risk, assuming it occurs. Then, the dollar cost to remedy the 

problem(s) would be estimated. Finally, the product of probability and consequence (the cost 

to remedy) would quantify the risk to this particular project.  

Once the risks of a project have been identified and analyzed, a response should take 

place and an appropriate method of treating these risks must be adopted (Zhi, 1995, Wang et 

al 2004). Based on the risk’s potential impact, it should have treatment strategies and 

mitigation measures developed. In general, risks can be responded to through either 

allocating the risks to external parties or reducing or controlling the risks by internal 

management. In other words, either remove as much as possible of the potential impact or 

increase control of the risk (Al-Bahar and Crandall 1990, Wang et al 2004, Zhi 1995). For 

example, El Nawawy and Abdel-Alim (2015) summarize the strategic response for negative 

risks into four strategies: accept with having a contingency plan; avoid by eliminating the 

causes of risk; mitigate and reduce the probability or the impact of risk, and transfer the risk 

to a third party to take in responsibility like an insurance company.  
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2.1.4 Project performance 

Each project establishes the targets, goals, and objectives to be achieved by the 

completion of the project. The extent to which these pre-defined objectives are achieved is a 

measure of project performance (Harisha et al, 2010). Project performance is considered as a 

dominant issue in the process of project execution since the efficient use of resources to 

achieve the project goals is an absolute necessity (Idoro, 2012). Also, several researchers 

highlighted the strategic role of projects in organizations that make the project the means to 

implement beneficial changes to the organizational strategic objectives (Cooke-Davies et al. 

2009, Anbari and Kwak 2018). 

Project performance can be defined in terms of project scope, the nature of the 

project, and the complexity of the project. Numerous studies have addressed the 

measurement of the project performance by establishing Key Performance Indicators (KPIs) 

defined by the criteria of achieving the project’s goals (Chan and Tam, 2000). KPIs are a set 

of the factors that constitute the project success criteria, while used as the measure of a 

process that is critical to the success of an organization and/or project (Bauer 2004). Also, 

KPIs were identified by Sibiya et al, (2015) as quantitative and qualitative measures used to 

review an organization’s progress against its goals. Hence, numerous researchers also 

developed several KPIs for measuring project performance.  

Cooke-Davies (2002) concluded that the concept of project success should 

correspond with the multidimensional concept of the construction project, as well as the 

multifaceted concept of Project Management. Therefore, he stated that there should be other 

criteria besides the project triangle (summarized by quality, time, and cost) to evaluate the 

project's success. Hence, Görög and PMI-RMP (2013) noticed that there seems to be an 
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agreement among professionals regarding the required broader concept of project success 

and the criteria used to measure it.  

Ling et al (2004) identify and evaluates 70 critical factors for measuring project 

performance. They divided their indicators of project performance into two categories: 

product success defined by compliance with quality standards; and process success 

comprising indicators that measure the achievement of time and cost.  Also, Cheung et al 

(2004) suggested that there are eight project performance indicators: people, cost, time, 

quality, safety and health, environment, client satisfaction, and communication. 

Josephson and Lindstrom (2007) suggested that the critical KPIs approved by other 

researchers belong to three main factor groups: Leading factors (organization, leadership, and 

motivation); Process factors (project goals, time, and organization goals); and Lagging 

factors (customer satisfaction and productivity). 

According to Idoro (2012), the project performance parameters can be classified into 

two general groups: Objective parameters which should be quantifiable, measurable, and 

controllable; and used for scoping and defining the project’s goals, for setting objectives and 

milestones for project delivery. Hence, objective parameters should be aligned with the 

schedule, time, cost, and quality required. Whereas, subjective parameters refer to 

stakeholders’ satisfaction with the end-product -- satisfaction measured against the variety of 

needs expressed by the stakeholders--.   

2.2 In-depth Literature Reviews 

This section provides a review and analysis of the available literature and previous 

studies relevant to the subject of this research in the area of risk factors, the effect of a proper 

Project Management process on the project performance, the impact of applying the maturity 
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models on the project performance, and finally the impact of the maturity level of the 

organization’s risk management on the overall project performance. 

2.2.1 Risks affecting construction projects 

There are many sources of uncertainty in construction projects, especially in 

developing countries (Zhi, 1995). This raises the question if the risks that affect the 

construction projects are the same or not. In order to determine this, several studies will be 

reviewed in this section to identify these factors and suitably categorize them to serve the 

purpose of this study.  

The risks involved with a construction project are different from country to country. 

Therefore, to allocate the risks, a review throughout the literature will help to identify these 

risks. Iqbal et al. (2015) categorized the risks on the construction projects in Pakistan into 

four categories depending on the responsibility; specifically, they had 8 risks under the 

client’s responsibility, 16 under the contractor’s responsibility, 8 for the shared 

responsibility, and 5 as undecided responsibility. They used a percentage scoring to rank 

these factors, and the top ten factors were: payment delays, funding problem, 

accidents/safety, defective design, inaccurate schedule, poor performance of subcontractors, 

exchange rate fluctuation and inflation, the improper scope of work definition in a contract, 

poor quality of materials and equipment, and shortage/delay of material supply (Iqbal et al. 

2015).  

El Nawawy and Abdel-Alim (2015), conducted a study in Egypt (which is considered 

as a developing country). They identified and assessed several risk factors that affect 

construction projects. In their study, they collected and identified several primary factors, and 

categorized into four major criteria: (A) site conditions (include: environmental, sub-surface 
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and site location), (B) resources (labor, equipment, and material), (C) project parties (owner, 

engineering & design, contractor and Project Management), and (D) project features related 

factors (financial, political and schedule sub-criterions). In their study, they only focused on 

the negative impact of these factors on the cost and schedule of the project which might be 

misleading. For example, if the project was quality-oriented, or if the factors had an impact 

on one of the project objectives and it’s not related to the cost or the schedule, the impact of 

this factor will dramatically change. 

 The risk factors that El Nawawy and Abdel-Alim (2015) determined are earthquake, 

precipitation/flood, unpredicted weather conditions, delay in permits and licenses, differing 

site conditions, drop in labor productivity, equipment malfunctions, material theft and 

damage, design error, defective work, fluctuation in price, invoices delay, wars, and 

revolution. Hence, most of the risks are different from what Iqbal et al. (2015) listed even 

though both of the countries (Pakistan and Egypt) are considered as developing countries.  

Li, et al. (2013) used a different technique to identify the risks for the construction 

projects in Canada. They relied on several interviews with project managers and practitioners 

to identify the primary risk factors. They had three types of risks: general risk factors, 

workplace risk factors, and onsite risk factors. However, they mentioned in their research that 

these factors are subjective and may vary for different experts. Identified potential risk 

factors are economic condition, political & social condition, construction planning, 

construction coordination and control, drawings quality, material supply time, material 

quality, labor availability, labor skills, fabrication equipment condition, temperature, wind 

speed, site condition, and construction equipment condition. 
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Bing, et al. (2005) studied the risk factors allocation process and who should be 

responsible to deal with each factor in Private Finance Initiative construction projects in the 

United Kingdom (which part of the public/private partnership project, where there is a 

cooperation between the public and the private sectors to accomplish the work). They 

categorized the risks into the three general levels: macro, micro, and meso, and gathered the 

risks from literature. They determined that the risks from the macro and micro levels should 

be shared by the public and the private sectors together. The risks from the meso level should 

be allocated to the private sector. Hence, in their study, they had 46 risk factors collected 

from past researches to cover the following categories in each level: Macro-level risk include 

political and government policy, macroeconomic, legal, social, and natural factors; Meso-

level risk includes project selection, project finance, residual risk, design, construction, and 

operation; Micro-level risk includes the relationship with the third party. 

For the sake of this research, an in-depth literature review was conducted throughout 

25 literature sources covering 15 countries and 39 risks that affect the construction projects, 

as illustrated in Table 2.1 and Table 2.2 (check Appendix 1 for more details). Throughout the 

literature, researchers agree that there is a great variety of risks in construction projects. 

However, the approaches and factors considered in each study differ. Hence, these factors 

depend on several issues. One of which is the country where the project is implemented. 

Being a developed or underdeveloped (developing) country might affect the impact of these 

factors on the project. 

In overseas construction projects, the risk factors with a high probability and a high 

impact are not difficult to identify. However, many risk factors with a medium probability or 

a medium impact could be neglected in the construction process (Zhi, 1995).  Therefore, in 
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this study, a close-ended interview with a panel of experts will be conducted and followed by 

a questionnaire to identify these factors in developing countries, especially in Jordan.  

Table 2-1: Risk Factors Affecting the Construction Project 

Type of 

Risk 

Assigned 

Responsibility 
Potential Problems 

Total number 

of repetition 

Type of 

Risk 

Assigned 

Responsibility 
Potential Problems 

Total number 

of repetition 

Internal 

Risks 

Contractor's  

Responsibility 

Accidents/safety during 

construction  
16 

Internal 

Risks 

Client's / 

Consultant's 

Responsibility 

Risk of defective design  20 

Risk of bad quality 

material/equipment 
6 Risk of funding problems  6 

Inaccurate execution plan 

(Construction methods selected) 
10 

Delays in obtaining permits 

(excessive approval 

procedures ) 

14 

Risk of insufficient technology  9 

availability of drawings 

(Incomplete or inaccurate 

technical drawings ) 

7 

Poor performance of 

subcontractor  
15 

Risk of change in codes and 

regulations  
15 

Poor coordination with 

subcontractor  
12 

Changes in the scope of 

work (change order) 
18 

Theft/robbery of material at the 

site  
5 

Improper scope of work 

defined in the contract  
11 

Third-party delays  7 Payment delays 14 

Risk of labor, materials and 

equipment availability 
15 

late decisions making by 

other project participants  
10 

Risk of labor disputes and strikes 14 

Client special requests, 

excessive-quality 

expectations, and standards  

8 

Risk of defective material from 

the supplier  
6 

External 

Risks 

Shared 

Responsibility 

Act of God (Risk of natural 

disasters; i.e. Earthquake 

and flood) 

11 

Shortage of plant and equipment  4 
Delays due to disputes with 

the contractor 
10 

Poor productivity of equipment 

(Reliability and maintainability 

of equipment )  

10 
 Inadequate distribution of 

responsibilities and risks 
2 

Shortage/delay of material 

supply  
11 

Risk of exchange rate 

fluctuation and inflation 
20 

Lack of qualified staff  15 
Terrorism/war threats and 

regional political instability 
6 

Drop-in labor productivity 13 Adverse weather conditions  14 

Use of illegal foreign labor  2 

Political instability and 

public opposition to the 

project 

12 

External 

Risks 

Undecided 

Responsibility 

Risk of unforeseen and differing 

site conditions  
20 

Corruption including 

bribery at sites 
8 

Inaccurate estimation of 

quantities of work  
11 

  

Inadequacy of insurance  7 

Delays due to lack of availability 

of utilities 
3 
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2.2.2 The impact of project management maturity models on project performance 

Around the world, Project Management is used to execute and manage projects in 

many different industries (Cleland and Ireland 2007). Using management tools will allow the 

project managers to plan and execute their construction projects with maximizing the 

project’s chances of success (Chan et al. 2004). Hence, Project Management tools include 

adequate communication, control mechanisms, feedback capabilities, troubleshooting, 

effective coordination, effective decision making, monitoring, project organization structure, 

and related previous management experience (Walker and Vines 2000, Chan et al. 2004). 

Table 2-2: Literature Covers Risk Factors Affecting the Construction Project 

Country Literature 

Literature  # in  

Appendix1 Country Literature 

Literature  # in  

Appendix1 

Pakistan Iqbal, et al. (2015) 1 UAE  El-Sayegh (2008) 14 

Egypt El, et al. (2017)  2 United Kingdom Odeyinka, et al. (2008) 15 

Canada Li, et al. (2013) 3 China Zou, et al. (2007) 16 

United Kingdom Bing, et al. (2005) 4 Australia Mills (2001) 17 

Saudi Arabia Taylan, et al. (2014) 5 Indonesia 
San Santoso, et al. 

(2003) 
18 

Iran 
Khazaeni, et al. 

(2012) 
6 Alabama, USA Azhar, Et al. (2008) 19 

United Kingdom Tah and Carr (2001) 7 Florida, USA Ahmed, et al (2002) 20 

Spain 
Nieto-Morote and 

Ruz-Vila (2011) 
8 USA 

Akinci and 

Fischer(1998) 
21 

China Lam, et al. (2007) 9 USA Kendall Jones (2017) 22 

Kuwait 
Kartam and Kartam 

(2001) 
10 USA Batson (2009) 23 

United Kingdom Tah, et al.  (1993) 11 USA 
Fernandez-Dengo et al, 

(2012) 
24 

Egypt 
El Nawawy and 

Abdel-Alim (2015)  
12 Mexico 

Fernandez-Dengo et al, 
(2012) 

25 

Poland 
Dziadosz, et al. 

(2015) 
13 

  

 

There is a variation in the Project Management process as practiced in different 

industries and different organizations operating in different market environments. Therefore, 
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these differences may raise doubts about the concept of a single development path to achieve 

a fully mature organization (Cooke-Davies 2004). 

Görög (2016) summarizes the roles that maturity models have in the organizations 

into three roles: assess and evaluate the current state of maturity, provide guidelines to 

improve the maturity level and reach a higher level maturity, and a benchmark to compare 

with other organizations. In addition, he notes that the potential values of the maturity models 

are: strategic value since a higher level maturity is considered as a competitive advantage to 

the organization; benchmarking value since it can highlight the needs for improving the 

maturity status; and performance value since a higher level of maturity leads to better 

performance. 

In Cooke-Davies's (2004) study, he concludes that if the PM3 was applied within an 

organization that would help to add a competitive advantage for the company. Hence, the 

PM3 concept tries to alter the idea of managing one project toward managing several 

projects. By applying PM3, the field of quality management was enhanced in a noticeable 

way among the practitioners. However, PM3 needs total organizational commitment. If the 

organization had the assumption that there is an ideal path to achieve the maturity regardless 

of challenges (i.e. the market environment, the type of projects at the time, and the 

competitive strategy of the company), this might work against the organization goals and 

improvement (Cooke-Davies 2004). 

On the other hand, Brookes et al. (2014) studied the impact of PM3 on improving 

project performance. Throughout the study, they emphasize the lack of empirical evidence 

that links higher levels of project maturity to higher levels of project performance. However, 

Project Management maturity was measured using a survey instrument that was created 
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based on PMI’s nine knowledge areas and five maturity levels (Ibbs and Kwak, 2000, 

Pennypacker and Grant 2003, Grant and Pennypacker 2006, and Yazici 2009). Brookes et al. 

(2014) went a little further by adding the aggregate levels of Project Management maturity in 

each of the nine knowledge areas. After comparing the results between 7 organizations in the 

United Kingdom (UK), they suggested that in order to improve the performance of 

organizations with low levels of Project Management maturity they should focus on the 

formal Project Management process rather than the weaknesses identified by PM3. On the 

contrary, the companies with higher levels of maturity should be aware of the model (or 

framework) that they will implement since it will affect the performance improvement. Also, 

examining the data from the Brookes et al. (2014) study, risk management was the least 

mature area in 6 out of the 7 organizations. Hence, to improve project performance, the 

organization should adopt a suitable framework to improve the maturity of the organization 

which will include improving the maturity of the risk management process.   

Mullaly (2014) inferred that the maturity models in the past few decades have been 

adopted to a large degree by the organizations and practitioners as a framework to improve 

the Project Management practices. However, he stated that there is minimal evidence that 

improvements in maturity correspond to improvements in performance. However, in his 

study, he notices that the main short-term objectives and outcomes require minimal maturity 

to be realized and achieved, while those with a longer-term and more specific seem to be 

more a product of increased maturity. Hence, Cleland and Ireland (2002) emphasized in their 

book on the importance of the maturity models in achieving more efficient and effective 

operations at the organizational level.  



    

 35  
  

Yazici (2009) conducted research by distributing a survey to 400 project managers 

(only 86 of them responded within 6 months of data collection which indicates how hard it is 

to convince the participants to cooperate). In his study, he notices that there is a great 

opportunity to improve Project Management practice in order to enhance the maturity level 

of American construction companies since most of the companies that participated in his 

study did not fully achieve Level 3 of maturity. However, he concludes that it is difficult to 

relate PM3 to the individual project performance, but it is significantly related to business 

performance. Also, he added that an increase in the project maturity level of an organization, 

along with suitable organization culture, will ensure cost savings and improve the 

organization's competitive advantage.  

Ibbs and Kwak (2000) study the impact of Project Management practices, especially 

the maturity model, on the organization as a whole and on the financial aspect of the 

company. Their study was not limited to the construction industry. They cover 38 companies 

within the following industries: Engineering and Construction, Information Management and 

Movement, Information Systems, and Hi-Tech Manufacturing.  They assessed the maturity 

level for each of the companies and noticed that the same process could be used to create a 

benchmark. At a later time, they could go back and assess the improvements in the maturity 

level and the improvement of the performance (to determine the impacts of the changes done 

after the benchmark). 

According to Brookes et al (2014), the Project Management maturity models could 

trigger performance improvements but the type of these improvements depends on the 

structure and framework of the maturity model used. An organization with low levels of 

maturity should focus on the basics of a formal Project Management system rather than 
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emphasize the weakness identified by the maturity framework. On the other hand, an 

organization with higher maturity levels can improve their performance either by reinforcing 

their efforts in areas of strength (high maturity level knowledge areas) or focusing on areas 

with low maturity, which are considered as weakness. Their study covered seven 

organizations and over 90 individuals’ practitioners. 

Torres (2014) in his doctoral thesis covered the relationship between the maturity of 

the organization and the project performance. He concluded that organizational maturity 

helps the project team to cope with the uncertainty of the project goals and objectives. For 

instance, a high maturity environment for projects with not well-known methods will better 

support the team with the necessary tools to accomplish the project goals by providing 

maturity processes and practices to help in implementing the project. In addition, he 

concludes that in government projects, the positive relationship between maturity and 

organizational performance is stronger than in other industries. 

2.2.3 The impact of the maturity level of the organization’s risk management on the 

overall project performance 

There are several approaches to management the project risk but the majority of these 

approaches follow the logic of process groups throughout the project life cycle. These 

approaches imply the use of several techniques and tools (Carvalho and Rabechini 2015). 

The Project Management Institute (2018) stated that within the risk management process, 

there are 27 tools and techniques related to the process (identifying, analyzing, developing a 

response, and monitoring and controlling). 

Carvalho and Rabechini (2015) studied the impact of risk management on project 

success. The interesting part was that they categorize the risk management process into soft 

approaches and hard approaches. The soft approaches are the nontraditional approaches for 
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risk management such as context, strategic approach to risk and uncertainties, risk 

communication and information, attitude, assignment, and relationship with stakeholders, 

and crisis management. The hard approaches were defined as the common risk management 

process: plan, identify, analyze, and respond. (In their study they had a table to summarize all 

of the approaches with the source of each one from the literature). Hence, they conclude that 

in fact the hard processes do impact the project performance and lead to success but in a 

limited way. They recommend that if the soft approaches were combined with the hard 

approaches, that would enhance the performance of the hard approaches and deliver the 

project successfully. Hence, they concluded that the maturity models provide process and 

practices under the project risk management knowledge area that helps to achieve a 

combination between the soft and the hard approaches mentioned in their study. 

Yeo and Ren (2009) developed a risk management maturity model of five levels, to 

help the organization to evaluate and improve their risk management processes. Hence, the 

first three levels were developed to indicate that the organization has a structured process for 

managing risks and address them, and the last two levels allow the organization to address 

emerging risks. However, they didn’t present any procedures to evaluate the risk 

management maturity of an organization (Serpell et al. 2015). 

Brookes et al (2014) investigated if there is an impact of adopting Project 

Management maturity models on project performance. They interviewed and sent a survey to 

over 90 individuals in seven organizations (three of them in the service sector and four in the 

manufacturing and construction). They mentioned in the findings that the participants were 

satisfied with the aggregate maturity produced by averaging all the individual assessments. 

Furthermore, they noticed that six out of the seven organizations had project risk 
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management as the lowest level of maturity among other knowledge areas and they 

suggested that all of the organization with relatively high maturity (at level three in their 

study) need to improve maturity in particular areas of weakness that have been highlighted 

by the maturity framework, such as risk management.  

According to Yazici (2009), construction companies in the United States have a great 

opportunity to improve Project Management practices to enhance the maturity levels. That 

will help to enhance business performance rather than the individual project performance. 

Also, he notices that the project risk management achieved the lowest level of maturity with 

the lowest mean of 2.01 among all the other eight areas that had been included. 

Yiman (2011) proposed and developed a maturity model that covers two dimensions 

of maturity, i.e. process maturity and practice maturity. He conducted an interview along 

with two questionnaires with 21 Ethiopian contractors to perform maturity analysis using 164 

processes and practices to assess the maturity of these contractors.   In his model, he has 12 

construction PM knowledge areas (material, procurement, cost, time, financial, human 

resource, scope, equipment, quality, communication, risk, and safety management). The 

findings regarding process maturity indicated that project risk and safety management were 

the least mature comparing with the other areas (about 2/3 of the contractors practice almost 

no risk management). Also, the findings regarding practice maturity indicated that safety and 

risk management were neglected in managing construction projects (on average contractors 

perform only 1 in 3 of the basic risk management practices). Therefore, these findings 

highlight the need for increasing awareness in developing countries such as Ethiopia 

regarding project risk management and the benefits that come with it.  
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2.3 Deficiencies of Previous Investigations 

The success of construction projects in developing countries is often uncertain due to 

planning and operating in an unpredictable and poorly resourced environment. Hence, in this 

environment, performance enhancement is of utmost importance to maintaining the 

construction company’s sustainability and competitive advantage. Furthermore, there are 

some common problems that affect the construction industry in developing countries, such as 

lack of management skills, shortage of skilled labor, low productivity, shortage of supplies, 

bad quality of supplies and lack of equipment (Baloi and Price 2003).  

The review of the literature revealed a wide range of risk types and sources in 

construction projects, and various risk management methods and techniques which can be 

employed in the management process of construction projects in order to control the potential 

problems (Banaitiene and Banaitis 2012).  

First, studying and identifying the risk factors that affect construction projects in 

developing countries will help to implement successful projects. However, there is a lack of 

research that cover this specific topic in Jordan. Also, comparing these factors with the 

factors that have the greatest effect on the construction projects in the USA will help to put 

things in perspective for both the companies in the developing countries and the companies 

from the USA that might work overseas.   

Second, Project Management maturity is a broad concept. It will help to spread 

awareness of maturity models for organizations in Jordan and how to use them to evaluate, 

assess, and improve Project Management proficiencies. On the other hand, in developing 

countries, the implementation of PM tools and techniques is still in its early phases of 

development which indicates the same for Project Management maturity. Hence, the 
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existence of several social, cultural, political, and financial challenges leads to poor 

management performance (Stuckenbruck and Zomorrodian 1987). Therefore, the strategy for 

implementing and improving Project Management in developing countries must cover many 

aspects that can be achieved by applying the Project Management maturity concept. 

In general, the scholars can’t be sure if the Project Management maturity model has a 

direct impact on the overall project performance, but the majority agree that Project 

Management maturity is related to the organization’s performance and long term objectives. 

Most research was done in the United States of America (USA), UK, Canada, and China 

which are already developed countries. Therefore, a researcher can detect a gap in this topic 

regarding the Middle East area, especially pertaining to Jordan.  

Finally, Serpell et al. (2015) noticed that in developing countries, construction 

companies approach risk management by using a set of practices that limit the success of the 

project and often lead to poor results. The main barriers that face the construction companies 

to achieve and implement an effective risk management system are the lack of an official 

systematic procedure and the lack of communication and cooperation about the risks among 

the parties involved in the project (Choudhry and Iqbal 2012). However, despite previous 

research in the risk management discipline, it seems that practitioners, especially in the 

developing countries, have not fully appreciated its importance and that there is a significant 

gap between the existing theory and practice of risk management in the construction industry 

(Baloi and Price 2003) 

 The majority of researchers didn’t focus on the project risk maturity but usually, it’s 

evaluated in the process of evaluating the maturity level of the whole organization. 

Furthermore, it has been found that the project risk management area achieves the lowest 
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level of maturity among other areas (Yiman 2011, Brookes et al 2014, and Serpell et al. 

2015). Therefore, studying the impact of the risk management within a Project Management 

maturity models on the overall project performance would help the developing countries 

dramatically to enhance and improve the overall project risk management and eventually 

enhance the project performance.  

2.4 Summary 

This research aims to utilize more than one maturity model to build a framework that 

helps to assess and evaluate the maturity of organizations in developing countries and link 

its’ maturity with the project's performance. Hence, since most of the researches were done in 

developed countries and aimed to evaluate the maturity of the organizations a gap can be 

detected in the developing countries to assess the maturity of the organizations over there and 

improve the organization's management proficiencies by highlighting the strengths and 

weaknesses of these organizations. 

 The risk management practices and process are generally overlooked in the 

developing countries. This research aims to highlight the benefits of including them in a 

maturity model to check the interrelationships between project risk management with the 

other Project Management knowledge areas. If that gives an opportunity, to improve the 

project performance. In the process, the risks that affect the construction projects in Jordan 

will be assigned and ranked according to the extent that practitioners consider them while 

implementing a project.   
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CHAPTER 3: RESEARCH METHODOLOGY 

This chapter discusses the methodology that is used to achieve the research objectives 

and answer the research questions; it also clarifies the selection of research design. The intent 

is to provide an elaboration of the methods and approaches used to reach the conclusions of 

this study.  

3.1 Objective  

The main objective of this study is to formulate a theoretical framework for helping 

developing countries to enhance the Project Management process in their construction 

projects. Hence, this research purpose is to investigate the Project Management maturity 

models effect, as a whole, on project performance, particularly the impact of risk 

management, and to assess the maturity of the organizations in Jordan. In order to do that, a 

set of sub-objectives were identified. First, identify the risk factors that affect construction 

projects; next, rank these factors according to the impact of each one on the project 

performance in Jordan and in the USA; then check the degree of agreement between the 

practitioners in both countries on these rankings. Moreover, it seeks to illustrate the 

relationship between Project Management maturity model components on project 

performance directly, and the impact of risk management on the overall project performance. 

Therefore, the objectives of this study are:
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1. Identify risk factors that affect construction project performance from different project 

manager’s perspectives (i.e., based on a questionnaire distributed in Jordan, and from 

reviewing the literature along with a questionnaire distributed in the United States).  

2. Investigate the critical differences between these risk factors according to the country. 

Hence, rank the factors from Jordan and compare them with the top factors in the United 

States. 

3. Investigate the main role that risk management plays in the Project Management maturity 

models through its impact on the other knowledge areas (as identified in the literature 

chapter). 

4. Study the impact of risk management on project performance along with the effect of the 

other maturity model components. 

5. Assess and evaluate the maturity level of the organizations in Jordan. 

6. Provide practical recommendations based on the results of this study to the decision-

makers of construction companies in developing countries. 

3.2 Scope of the Research  

Research is a careful, systematic investigation that aims to increase the sum of 

knowledge (Fellow and Liu, 2009). “Research scope and design” is a term referring to a plan 

of the framework that researchers create from identifying the problem to find a process of 

data collection (Polit & Hungler, 2001). The framework of this study passed through 

different methodology stages to determine the risk factors, define the role of risk 

management in the maturity models, the effect of all components together on the project 

performance, and collection and analysis of the data. Figure 3.1 below shows the sequential 

stages of the research. 
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The sequential stages of the research can be briefly listed as follows: 

1. The risk management concept will clarify, identify, and discuss the main risk factors of 

construction projects throughout the project life cycle. Also, discuss the PM3 model in 

general, and its significant role in Project Management. 

 

Figure 3-1: Scope of the Research 
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2. Data will be collected by a well-structured questionnaire and a close-ended interview. 

The questionnaire will be designed based on information obtained from a literature 

review and will be revised and modified by holding interviews with a panel of experts. 

3. An appropriate analysis of the gathered data will be conducted in order to answer the 

study questions and test the hypothesis. Further details about the analysis techniques are 

illustrated later in this chapter. 

4. Discussion, conclusion, and recommendation will be presented based on the analysis 

result. 

3.3 Method of Procedure 

To successfully accomplish the study’s goals and reach credible results, several 

considerations need to be initially applied in the process of doing the research. These 

considerations include the research philosophy, approach, and strategy that will be adopted. 

In this section, an overview of these considerations and for use in this research will be 

described.  

Blumberg et al. (2014) found that it is essential to identify research philosophies as 

they help in understanding and choosing the appropriate research design. According to 

Johnson and Clark (2006), management researchers need to be aware of the philosophical 

commitments they make through their choice of research strategy since it has a crucial 

implication for what they do and their understanding of what they are investigating. Research 

philosophy reflects significant assumptions regarding the trend in which someone views the 

search topic (Saunders et al, 2015). Moreover, Blumberg, et al. (2014), stated that the way in 

which reasoning and observations, considered the foundation of research, are related to each 

other is still an on-going and old philosophical argument on the development of knowledge. 
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The research philosophies that dominate the literature are pragmatism, positivism, 

interpretivism, and realism (Saunders et al., 2015).  

The pragmatism philosophy clams that the most important observance in designing 

your research method is the research question. The research questions are what the study 

hypotheses are built on and determines what different philosophies to adopt (Saunders et al., 

2015). This philosophy considers the research problem as focal and implements all 

procedures to gain a better understanding of the problem (Creswell, 2013). As such, the data 

collection and analysis methods that are most likely to provide insight into the question with 

no philosophical loyalty to other philosophies are chosen (Mackenzie and Knipe, 2006). 

The positivism philosophy adopts the philosophical stance of natural scientists. 

According to this perspective, researchers excel at working with an observable social reality 

since only observable knowledge will lead to the creation of reasonable data that can be then 

gathered through the expansion of hypotheses that are then tested and confirmed (Saunders et 

al., 2015). The main idea of positivism is that the social world exists externally, and research 

must be independent, value-free, and objective (Bryman and Bell 2015). 

In contrast to the positivism perspective, the interpretivism philosophy supports that 

the social world or reality cannot be recognized by implementing the research principles 

adopted from the natural sciences (Bryman and Bell, 2015). According to Saunders et al. 

(2015), this perspective suggests the necessity to understand the diversity among humans in 

their functions as social actors. As such, interpretivism is driven by human advantages, and 

the research is a part of what is observed and even participated in (Blumberg et al., 2014). 
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Finally, the realism philosophy adopts the approach that what the senses show us as 

reality is the truth (Saunders et al., 2015). Moreover, what differentiates realism is that it 

includes rules drawn from both positivism and interpretivism. With regard to positivism, it 

confirms the presence of a reality independent of human behavior and beliefs. As 

interpretivism, however, it admits that recognizing people and their behavior involves 

recognition of the subjectivity of humans (Blumberg et al., 2014). 

Blumberg et al. (2014) claimed that examining a research issue by testing hypotheses 

based on the theoretical case is a common research structure in the positivistic view. In 

addition, the constructs utilized in the study are operationalized to ensure the consistency of 

the same phenomena when measured by different researchers in the same way (Blumberg et 

al., 2014). This research has adopted the positivism philosophy because it best fits with the 

aims of this research. 

Another factor should be considered regarding the relationship between theory and 

research, which is whether to adopt a deductive or an inductive approach (Bryman and Bell, 

2015). The deductive approach refers to the logical procedure of constructing a conclusion 

about an instance based on a known general hypothesis, or something is known to be true 

(Bryman et al., 2014). Based on this approach, the researcher develops hypotheses and builds 

a conclusion, based on what is known in a specific field and the theoretical consideration in 

relation to that field (Bryman et al., 2014). Bryman et al. (2014) identified six stages that are 

generally included in the deductive approach: theory, hypothesis, data collection, findings, 

hypotheses testing, and conclusion.  

The deductive approach has several characteristics that differentiate it from the 

inductive approach such as hypotheses development, quantitative data collection, testing of 
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hypotheses, structured methodology, independence of the researcher from what is being 

observed, the operationalization of concepts, and generalization of the results (Saunders et al, 

2015).  On the other hand, the inductive approach refers to the procedure of developing a 

general theory based on observing specific phenomena (Bryman et al., 2014). Hence, in this 

approach, the researcher observes events and, on this basis, derives a conclusion (Sekaran 

and Bougie, 2003).  Also, the inductive approach is “a kind of reasoning that allows for the 

possibility that the conclusion is false even where all of the premises are true’’, that also uses 

statistical analysis for generating knowledge about unobserved entities to reach the 

conclusion (Henrik 2016). The characteristics of the inductive approach best fit with the aims 

of this study. 

Sekaran and Bougie (2003) explained that research methodology is an organized, 

systematic, critical, scientific investigation into a set problem; entered into the objective of 

finding answers or solutions. Hence, research methodology generally consists of several 

research methods, used alone or in conjunction.   

Research methods are defined as planned, scientific, and value-neutral procedures and 

schemes applied by the researcher throughout the duration of the study (Rajasekar et al, 

2006). Research methods are commonly divided into experimental and non-experimental 

methods designed to assist in collecting and analyzing empirical evidence. This study used 

the non-experimental research method since it includes the survey and the interview.  

Non-experimental methods comprise identifying the essential causes and principles 

that an event or process is based on. Non-experimental methods facilitate the extraction of 

scientific information and provision of scientific and logical explanations and conclusions 

(Rajasekar et al, 2006). 
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According to Kothari (2004), there are three kinds of research methods: qualitative, 

quantitative, and mixed. The quantitative method is a technique of gathering numerical data 

by conducting closed-ended questions (Creswell, 2013). Qualitative research is a technique 

of gathering non-numerical data and applies logic to obtain meaning and sense to 

characterize the study phenomenon (Rajasekar et al, 2013). Also, it endeavors to realize an 

individual's or group's perspectives toward social science or management problems 

(Creswell, 2014). The qualitative method tends to utilize open-ended questions in order to 

gather data (Muijs, 2011). 

This study adopted a mixed research approach which is a combination of quantitative 

and qualitative methods to collect the information required. Qualitative data tend to be open-

ended, while quantitative data include closed-ended responses. The mixed-method is usually 

used to avoid bias and weaknesses characteristic to each since the collections of both 

quantitative and qualitative data offsets the weaknesses of each form of data (Creswell, 

2013). 

The quantitative design utilized in this study uses the correlation statistic to describe 

and measure the relationship between the variables (Creswell, 2013). The qualitative design 

utilized in this study is an in-depth closed-ended interview (Patton, 2005). 

According to Creswell (2013), there are three primary models of mixed research 

methods which are: 1) Convergent parallel mixed methods which are a form of mixed 

methods design in which the researcher collects qualitative and quantitative data at the same 

time, in order to comprehensively, and analytically investigate the research problem; 2) 

Explanatory sequential mixed methods which are a form of mixed methods design in which 

the investigators first begin with quantitative phase, analyze the results, and then builds on 
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the results to explain them in more detail with qualitative research; 3) Exploratory sequential 

mixed methods which are a form of mixed methods design in which the researchers conduct 

qualitative research phase and the extracted information is used to build into a second 

quantitative phase. This study adopted an exploratory sequential mixed model to specify 

variables that will be used in the quantitative study. 

3.3.1 Data Collection Method 

There are several methods of data collection, and the selection of a method depends 

on the nature of the study, the availability of data, and the type of data (Naoum, 2012). In 

order to collect appropriate data about risk management, PM3 and Project Management 

processes, primary and secondary data have been gathered by using various sources as 

described next. 

Interview and Questionnaire (Primary Data)  

The questionnaire and interview approaches were conducted to gather the primary 

data of this study. Hence, numerous researchers have adopted questionnaires and interviews 

as a method to gather, asses, and analyze risk data. In fact, questionnaires are one of the most 

widely used tools for collecting data, where the essential characteristic of a questionnaire is 

that there is almost no direct interaction with the researcher to avoid manipulating the 

answers  (Rowley, 2014). Also, there is no specific rule that determines the number of 

questions posed -- the number of questions that can be included in a questionnaire depends 

on many features, such as the nature of study subject, the participants’ characters, and the 

time necessary to complete the questionnaire (Denscombe, 2014). 

Only the important risk factors, variables, dimensions, and items will be retained in 

order to minimize the questionnaire’s size and complexity. Thus, each of the questionnaire’s 
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questions will be assessed and revised through a pilot study in order to design an effective 

and useful questionnaire. In addition, the questionnaire shall be formatted to suit the local 

environment, the nature of the Jordanian projects, and to extract the key local issues faced by 

the project’s stakeholders.  

In addition, to fill any gap in questionnaire data, a comprehensive interview will be 

conducted before the questionnaire distribution in order to understand expert perspectives 

toward risk management, the maturity level of their organization, and PM3 impact on project 

performance. Hence, the risk assessment part of the interview will be conducted after a 

review of the interview results with the same experts as a second-round to build a better 

understanding, discuss the unexpected or biased results, and help to construct the 

questionnaire. 

Interview and Questionnaire Design 

The questionnaire survey will be conducted to identify the risk factors and evaluate 

the relative importance of these factors from the perspective of stakeholders, assess the 

maturity level of the participant organization, and to estimate the basic roles that risk 

management plays in PM3 and in project performance. The closed-ended interview was 

designed as a structured checkbox grid of questions. Participants were asked to choose one of 

the answers for the major portion of the interview sections, except the risk assessment part 

where the participant was asked to check two boxes (one to represent the risk impact and the 

other one for the risk probability). Sets of standards will be followed in order to construct an 

effective interview which will be used to create the questionnaire, such as: using simple and 

obvious words, avoid asking sensitive questions, depending on the logical flow of questions, 

assuming that former questions do not influence the answer of latter questions, and selecting 
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questions related to the topic (Denscombe, 2014). The following steps describe the design of 

the closed-ended interview: 

1. General information section to collect the demographic data of each expert. The section 

contains questions to cover the type of participant participation in construction project 

implementation, their current position, the type of the project covered by their 

organization, and their working experience in the construction industry.   

2. A comprehensive list of risk factors was selected based on the reviewed literature, and 

these risks were classified into categories depending on the risk type (internal risks or 

external) and on the assigned responsibility (client/consultant responsibility, contractor 

responsibility, shared responsibility, and undecided responsibility). A list of 39 factors 

was extracted from the literature (as shown in the literature research chapter). 

In this section, the experts were asked to what extent they consider the risks on the list as 

potential problems for construction projects based on their experience. The following 

scales were used to indicate their answers (Nieto-Morote and Ruz-Vila 2011).   

Risk Impact (RI):  

 Negligible (N): Involved no substantive impact (0 - 0.2) 

 Minor (Mi.):  Involved only small impact (0.2-0.4) 

 Moderate (Mo.):  Involved moderate impact (0.4-0.6). 

 Serious (S): Involved highly impact (0.6 - 0.8) 

 Critical (C):  Involved very highly impact (0.8 - 1.0) 

Risk probability (RP):  

 High (H): Very likely to occur (0.8 - 1.0) 

 Medium (M): Likely to occur (0.2 - 0.8) 
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 Low (L): Occurrence is unlikely (0 - 0.2) 

The first two sections were gathered in a separate questionnaire and distributed in the United 

States of America (USA). 

3.  A comprehensive list of Project Management Maturity Model (PM3) measurement 

instruments were selected to assess and evaluate the maturity of the organization of the 

experts and to link the knowledge areas together. These instruments were selected from 

four main sources to cover each knowledge area within the PM3: Grant and Pennypacker 

(2006), Yimam (2011), Project Management Institute (2017), and Malik et al. (2018). 

Participants were asked to choose one of the answers illustrating to what extent each 

practice/process was used in their organization by using a Behaviorally Anchored 

Response Scale (BARS) scale. The BARS scale allows the experts to determine the 

organization's maturity more easily and comfortably (Malik et al. 2018). This research 

doesn’t aim to develop a new maturity model but it aims to utilize three maturity models 

to achieve this research objective: the Project Management Maturity Model by PM 

solutions (Crawford, 2014), Organizational Project Management Maturity Model by PMI 

(Fahrenkrog et al, 2003), and Project Management Maturity Model by Kerzner (2002). 

Hence, these models are adopting PM knowledge areas derived from Project 

Management Body of Knowledge (PMBOK) of PMI’s standard as the key concept in 

implementing Project Management practice. For the sake of the interview, a list of 

processes (measurement instruments) was selected to achieve the research objectives as 

shown in Table 3-1.  

The experts were asked to what extent the measurement instruments were applied by 

managers in their organization by considering the following scale: not at all, very little, 
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neutral, somewhat, and to a great extent. The scale was chosen to cover the maturity level of 

the organization from one referred to by “not at all” to five indicated by “to great extent”.  

4. A list of project performance indicators was selected from the literature to evaluate the 

satisfaction of the upper-level management, other criteria besides the project triangle 

(quality, time, and cost)  were used to evaluate the project success, however, it was 

presented under the project triangle criteria to provide a better understanding for the 

participants. These criteria include leading factors (covering organization, leadership, and 

motivation), process factors (covering project goals, time and organization goals), and 

lagging factors (covering customer satisfaction and productivity). These indicators were 

selected from three main sources: Cheung, et al. (2004), Michell, et al. (2007), and Idoro  

(2012).  In this section, the experts were asked to consider the following scale to answer 

to what extent each indicator was achieved by the end of previous projects: not at all, 

very little, neutral, somewhat, and to great extent. 

Table 3-1: Project Management Maturity Measurement Instruments 

Knowledge area Measurement instruments 

Project Integration Management 6 

Project Scope Management 7 

Project Schedule Management 11 

Project Cost Management 11 

Project Quality Management 11 

Project Resource Management 19 

Project Communication Management 6 

Project Risk Management 14 

Project Procurement Management 10 

Project Stakeholder Management 8 

Total Processes 103 
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The Interviews were conducted with twelve experts, frequencies and percentages are 

shown in Table 3-2 in order to describe the profile information of the experts. 

The first round of the interview aimed to assess and evaluate the PM3 measurement 

instruments to help in developing a more time applicable questionnaire. The second round 

aimed to achieve consistency between the experts regarding the risks assessment by 

preparing a file shows the results of each expert and provide it with the second round to 

check if there will be any change in the expert’s first opinion. This technique can be 

considered as a Delphi technique for the risk assessment section and as an interview to 

collect data for the other sections. During the interview, a pilot study was conducted to 

eliminate misunderstanding and inconsistency preparing for the questionnaire design. The 

Delphi technique is a series of activities (each activity is called round) that provide 

interaction between the researcher and a group of experts separately about some specific 

subject (Yousuf, 2007). 

Table 3-2: Demographic Description 

Respondents’ Information Frequency Percent 

Type of your participation in construction project implementation  

Consultant: (Planner, Designer, Environmental, or HR). 5 41.67% 

Contractor: (Prime contractor or Subcontractor). 7 58.33% 

Current position  

Project Manager 2 16.67% 

Construction Manager or Superintendent 3 25.00% 

Assistant Project Manager (e.g., schedule, material, quality, safety, subcontractor 

control) 
6 50.00% 

Regional manager/project manager/ IM manager &coordinator 1 8.33% 

Type of projects  

Residential buildings 5 41.67% 

Commercial buildings 6 50.00% 

Mixed/PPP/WASH/Energy 1 8.33% 

Working experience in the Construction Industry  

5 – 10 years 3 25.00% 

10 - 15 years 4 33.33% 

>  15 years 5 41.67% 
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This technique consists of two rounds; in the first round, a structured closed-ended 

interview was held with experts in the construction industry. After finishing with round one, 

the data were analyzed and the risk factors were ranked. The data analysis and the analysis 

techniques used are illustrated in the next section (section 3.4 Analysis techniques to 

employ). Furthermore, the experts were asked to evaluate the relevance of the contents, 

check the content validity, and the language to questions in order to exclude the fuzzy and 

non-relevant questions.  

The following steps describe the design of the questionnaire: 

1. General information section to collect the demographic data of the respondents. The 

section contains the same questions covered in the closed-ended interview.  

2. A refined list of risk factors was selected based on the second round of interview results. 

The methodology of selecting these factors is illustrated in this chapter under ‘’analysis 

techniques to employed’’ section. Hence, the scale for the risk factors in the 

questionnaire will be a five-point Likert Scale answering to what level the respondent’s 

organizations consider each factor during implementing the project (During the whole 

life cycle of the project). The five‐point scale ranging from one represents not at all, two 

represents very little, three: neutral, four: somewhat, to five: to a great extent (Bertram 

2012). 

3. A refined list of PM3 measurement instruments was created. The methodology of 

selecting these instruments is illustrated in this chapter, under the ‘’analysis techniques to 

employed’’ section. 

4.  A list of project performance indicators was selected from the literature to evaluate the 

satisfaction of upper-level management.  
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The same scales were used in the closed-ended interview will be used in the 

questionnaire except for section two “the risk factors”. Furthermore, modifications to the 

interview were made to remove any ambiguities and contradictions. These modifications are 

an outcome of a pilot study which was carried out to evaluate and improve the interview and 

use the results to design the questionnaire, in terms of its form, design, structure of the 

statements and the overall content to remove any ambiguity in the survey form by rephrasing 

and restructuring the questions before the questionnaires were circulated to respondents. 

Literature Based Data (Secondary Data) 

The theoretical background, i.e. a literature study which is the secondary data of this 

study, has been conducted by using scientific articles, books, and journals in the area of risk 

management, PM3, and Project Management. This information sources will be used to 

establish the literature review section in order to identify: the risk factors and categorize 

them, risk management role, PM3 knowledge areas role, and Project Management. Also, it 

intends to define the gaps in research related to this research topic and to determine the most 

convenient techniques to be used for the sake of achieving the study goals.  

3.3.2 Population and Sample  

Determination of the target population and sample is an essential component of any 

survey since inadequate or inappropriate sample size results in inaccurate findings (Bartlett et 

al, 2001). the strategy of sampling and determination of sample size have a decisive role in 

survey-based research problems in applied statistics. Particular sampling techniques are 

applied for certain research problems because one technique may not be convenient for all 

problems. Similarly, if the sample size is inadequate it may lead to erroneous conclusions 

(Ajay and Micah, 2014). 
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The sampling technique is the process that is followed for the selection of individuals 

in order to obtain information (Gupta and Kapoor 1970). For the purpose of this study, the 

most appropriate technique is simple random sampling. 

In simple random sampling, each unit included in the sample will have a certain pre-

assigned opportunity of responding in the sample (Ajay and Micah, 2014). Ajay and Micah 

stated that random sampling provides a better estimate of parameters in the studies in 

comparison to other sampling techniques. Hence, every single individual in the sampling 

frame has a known and non-zero chance of being chosen into the sample which is the ideal 

situation. Furthermore, this technique provides unbiased and better estimates of the 

parameters if the population is homogeneous (Ajay and Micah, 2014). 

In this research, online and paper-based questionnaires were prepared. An Identical 

email was sent to the HR departments of a list of companies that were provided by the 

Jordanian Engineering Association (JEA) and asked the recipient, if possible, to distribute it 

to the project managers in their organization (the same type of online questionnaire was done 

by Yazici (2009)) Furthermore, social media was used by publishing the online questionnaire 

on Facebook and LinkedIn among engineering Project Management groups and pages.  On 

the other hand, as will be mentioned in the limitation section, that even though a random 

sampling method was used where the participants were chosen randomly by the researcher 

but the participant chooses if he/she is willing to fill the questionnaire. 

 Population 

For this study, the target population is civil engineers who are working in the 

construction industry in Jordan. According to the JEA statistics for 2019, there are 34,753 

civil engineers currently registered in the association and working within the Kingdom. 
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 Sample 

It is counter-productive to use the population for the research; the research of the 

sample if properly evaluated provides the results applicable to the population size. Therefore, 

the relative required sample size will be selected from Sample Size Determination Tables 

used by scholars in the past years (Israel, 1992; Bartlett et al, 2001; Singh & Masuku 2014): 

Israel, (1992) suggested that for an alpha of 0.05 with t = 1.96 and variability of 0.5 

(P =0.5) using a precision of  ± 10% and population size between 25,000 and 50,000 the 

returned sample size needed is 100. 

Bartlett et al, (2001) suggested that for an alpha of 0.05 with t = 1.96 using an 

acceptable margin of error of 0.03 and population size more than 10,000 the minimum 

returned sample size needed is 119. 

Singh & Masuku (2014) suggested that for an alpha of 0.05 with t = 1.96 and 

variability of 0.5 (P =0.5) using a precision of  ± 10% and population size more than 20,000 

the returned sample size needed is 100. 

A random sample of 119 was selected from the 34,753 civil engineers currently 

registered in JEA and working in the country. 

3.3.3 Reliability and Validity of the Questionnaire  

Validity is a term referring to the extent to which an instrument accurately described 

the concept it demands to measure (Roberts et al, 2006). According to Creswell (2014), 

validity can be qualitative and quantitative. The author states that qualitative validity refers to 

"the researcher checks for the accuracy of the findings by employing certain procedures", and 
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quantitative validity means "whether one can draw meaningful and useful inferences from 

scores on a particular instrument". 

Furthermore, validity tests how well the developed instrument measures the concepts 

it is supposed to measure, that is, whether it measures the right concept (Sekaran and Boujie, 

2003). This measure of goodness is seen as the most important criterion of research (Bryman 

and Bell, 2015). Kimberlin and Winterstein (2008) suggested that an instrument can be 

reliable without being valid, however; it is argued that if a measure is not valid then it does 

not matter if it is reliable or not since it does not measure what the researcher intends to 

measure to answer the research problem (Blumberg, et al., 2014).  

Content Validity 

Content validity will be employed in this study to check the validity of the study 

instrument. Content validity relates to the assessment of whether the variables used to 

represent certain concepts do in fact reflect the content and definition of that concept 

(Bryman and Bell, 2015). To examine this type of validity, it is advised to seek feedback 

from experts on the concepts being explored or to conduct a pre-test with some 

subpopulation (Hair et al., 2010). Therefore, to ensure that the instrument developed for this 

research is valid, the responses provided by the experts from the closed-ended interview were 

used to check the content validity. 

Construct Validity 

Construct validity refers to “how well the results obtained from the use of the 

measure fit the theories around which the test is designed” (Sekaran and Bougie, 2003, p. 

160).  This validity is regarded as the heart of any study, where a measure has been used as 

an index of a variable that cannot be directly observed. One way to examine construct 
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validity is through the use of factor analysis (Sekaran and Bougie, 2003).  According to 

Sekaran and Bougie (2003), the importance of factor analysis stems from its ability to 

establish underlying dimensions of the concepts that have been operationally defined and 

indicate which of the items are considered appropriate for each dimension. The purpose of 

factor analysis is to summarize data so that relationships and patterns can be easily 

understood and interpreted (Yong and Pearce, 2013). There are two main techniques for 

factor analysis: Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA) 

(Yong and Pearce, 2013). Exploratory factor analysis (EFA) isolates factor structures without 

consideration of the theoretical expectations of the researcher (Thompson and Daniel, 1996). 

EFA is used to establish construct validity in this study. 

Reliability 

Reliability is the degree of consistency and stability with which the instrument 

measures the attribute it is supposed to be measuring (Polit & Hunger, 2001). Reliability is 

the internal consistency of research instruments (Roberts et al, 2006).  In other words, 

reliability used to assess the goodness of a measure and indicates the stability and 

consistency with which the instrument developed measures the concept (Sekaran and Bougie, 

2003). Moreover, it reflects the accuracy and precision of a measurement instrument by 

measuring what the instrument is supposed to measure (Blumberg et al., 2014). Drost (2011) 

reported that typical methods to estimate reliability in behavioral research include: test-retest 

reliability, alternative forms, split-halves, inter-rater reliability, and internal consistency.  

For this research, reliability will be assessed using internal consistency. Internal 

consistency provides an estimate of the equivalence of items that exist in the same test and 

assumes that items measuring the same variable should be correlated (Kimberlin and 
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Winterstein, 2008). The most popular method for testing the internal consistency in 

behavioral sciences is Cronbach’s alpha coefficient (Drost, 2011). Cronbach’s alpha 

computed values range between 1 (perfect internal reliability) and 0 (no internal reliability) 

(Bryman and Bell, 2015). 

 In order to determine how reliable the measures used in the study are, Hair et al. 

(2010) suggested that the minimum acceptable level of Cronbach’s alpha for considering a 

study’s instrument reliable should be 0.60. Furthermore, the higher the coefficient the better 

the measuring instrument is considered (Sekaran and Bougie, 2003).   

3.4 Analysis Techniques to Employ 

Sekaran and Bougie (2003) mentioned three objectives of the analysis: getting a feel 

for the data, testing the reliability and validity of data, and testing the hypotheses developed 

for the research. To achieve these objectives, three sections of analysis will be conducted as 

follow: 

3.4.1 Feel for the Data 

“Feel for the data” gives a preliminary understanding of how the respondents have 

interacted with the items in the questionnaire, and how good the items and measures are. Feel 

for the data is obtained by checking the percentages and frequencies to describe the 

demographic data: mean, standard deviation, risk identification, relative importance index, 

and coefficient of variation to describe respondent's attitude toward the variables, and to 

identify and rank the factors. Along with these descriptive statistics, the applicability of 

graphical tools will be investigated such as histograms, box and whisker plots, scatter 

diagrams, and others. This section will be conducted for general information and for all parts 

of the questionnaire. 
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The most important action of risk management is to identify the risks so that a 

suitable decision can be taken. Zayed and Chang (2002) state that there are two types of risk 

analyses, which are qualitative and quantitative (A detailed description of risk management 

was included in the literature chapter). However, in this research, by using the questionnaire 

a qualitative technique shall be used. Later on, a risk assessment will be carried out to 

quantify the risk by calculating the risk index. 

Qualitative methods for risk assessment depend on descriptive scales and are utilized 

for describing the probability and impact of a risk. These relatively simple techniques apply 

when a quick assessment is needed especially in case of inadequate, limited, or unavailable 

numerical data besides limited resources of time and money (Cooper et al. 2005). 

According to Ebrahimnejad et al. (2010), risk probability assessment examines the 

likelihood that each risk factor will occur, while risk impact assessment examines the 

potential influence of each risk factor on construction project objectives such as time, cost, 

and quality. Including both negative effects of threats and positive effects of opportunities. 

Based on the discussion above, the risk index will be computed in order to assess 

each specific risk factor in this study, and it can be calculated by using the following 

equation: 

Risk index= impact * probability ……………………………………………… (3.1) 

3.4.2 The Relative Importance Index (RII):  

The relative importance index (RII) widely used to quantify the factors which may 

affect the estimation accuracy. So, based on the RII values, the ranking of factors, variables, 
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and items will be conducting. To calculate RII the following equation was used based on the 

provided scale:  

𝑹𝑰𝑰 =
∑𝒘

𝑨𝑵
× 𝟏𝟎𝟎% =

𝐱̄ 

𝑨
× 𝟏𝟎𝟎% …………………………………………….… (3.2) 

Where: “A” is the highest weight (which is 0.81 in this part of the study, and 5 for a 

five-point Likert scale) and x̄ is the mean (the weighting given to each factor by the 

respondents multiplied by the numbers of each weight divided by the total number of 

respondents “N”). 

3.4.3 Coefficient of Variation  

The coefficient of variation (COV) represents the standard deviation as a percentage 

of the mean, it is a measure of predictability of evaluating bias. COV helps compare the 

relative variability of various responses.  A large COV means that the evaluated bias of each 

individual factor is dispersed and unpredictable. 

COV was computed by using the following equation from Elhag et al, (2005): 

𝑪𝑶𝑽 =
𝒔

𝐱̄ 
× 𝟏𝟎𝟎% ………………………………………………………...…….. (3.3) 

Where “s” is the standard deviation and x̄ is the mean. After conducting the first and 

the second rounds of the closed-ended interview, the previous analysis techniques were used. 

This section has two parts, the first part was conducted by analyzing the results from the first 

and second round of the interview and used to prepare the risk factors section for the 

questionnaire.  The second part was conducted by analyzing the results from the first round 

and used to prepare the maturity measurement instruments for the questionnaire.  
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Table 3-3 shows that the RII values after the second round, and it ranges between 

11.32% and 59.26%. According to Hwang et al. (2014), the factors with the mean values that 

are greater than the average value of all mean values (0.243) are classified as critical factors 

in affecting the organization’s risk attitudes. Also, they indicated that ranking the factors with 

the same RII value, the values of the standard deviation/COV values were considered, the 

factor with the lowest stander deviation/COV gets the higher ranking (more critical).   The 20 

highlighted factors are the factors that were considered for the questionnaire since the results 

of the second round of interviews showed consistency in the expert’s opinions with minor 

changes that were considered. Hence, the first round suggested considering 18 factors but 

with the second round, the experts agreed on adding another two factors (these factors are: 

poor coordination with subcontractor and risk of unforeseen and differing site conditions). 

Also, one-factor “delays in obtaining permits’’ was replaced to “lack of qualified staff’’ 

(Check Appendix 2 for the risk score results of the first round of the interviews). The 

following table represents the mean, stander deviation, COV, RII, and the ranking of the risk 

factors based on the risk score values. 

Regarding the questionnaire, the final risk factors were reduced to 17 instead of 20 as 

a result of the pilot study. The experts agreed on combining “Risk of funding problems for 

the project” and “Payment delays’’, both risks depend on the financial instability, to be 

replaced by “Stakeholders financial instability’’. Also, combining “Terrorism/war threats and 

regional political instability’’ and “Political instability and public opposition to project’’ to 

be replaced by “Regional and local political instability’’.  
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Table 3-3: Descriptive Analysis of Risk Factors 

Type of 

Risk 

Assigned 

Responsibility 

Potential 

Problems 
Mean 

Std. 

Deviation 
Variance COV RII  Rank 

Internal 

Risks 

Client’s/ 

Consultant's 

Responsibility  

Risk of defective 

design (Changes to 

initial design) 

0.438 0.29817 0.089 68.02 54.11 2 

Risk of funding 

problems for 

project  

0.315 0.23201 0.054 73.65 38.88 9 

Delays in obtaining 

permits (excessive 

approval 

procedures) 

0.213 0.21622 0.047 101.3 26.33 24 

Availability of 

drawings 

(Incomplete or 

inaccurate technical 

drawings) 

0.218 0.18771 0.035 85.97 26.95 23 

Risk of change in 

codes and 

regulations  

0.16 0.24234 0.059 151.4 19.75 31 

Changes in scope 

of work (change 

order) 

0.48 0.20776 0.043 43.28 59.26 1 

Improper scope of 

work definition in 

contract  

0.383 0.26919 0.072 70.22 47.33 4 

Payment delays 0.318 0.17857 0.032 56.1 39.3 7 

Late decisions 

making by other 

project participants  

0.282 0.21649 0.047 76.86 34.77 12 

Client special 

requests, excessive 

quality 

expectations and 

standards  

0.267 0.20869 0.044 78.26 32.92 14 

Contractor’s 

Responsibility 

 

Accidents/safety 

during construction  
0.232 0.19154 0.037 82.68 28.6 22 

Risk of bad quality 

material/equipment 
0.235 0.21711 0.047 92.39 29.01 21 

Inaccurate 

execution plan 

(Construction 

methods selected) 

0.258 0.17257 0.03 66.8 31.89 16 

Risk of insufficient 

technology  
0.132 0.23159 0.054 175.9 16.26 34 

Poor performance 

of subcontractor  
0.363 0.165 0.027 45.41 44.86 5 
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Type of 

Risk 

Assigned 

Responsibility 

Potential 

Problems 
Mean 

Std. 

Deviation 
Variance COV RII  Rank  

Internal 

Risks 

Contractor’s 

Responsibility 

 

Poor coordination 

with subcontractor  
0.295 0.19014 0.036 64.46 36.42 11  

Theft/robbery of 

material at site  
0.11 0.13591 0.018 123.6 13.58 37  

Third party delays  0.128 0.14434 0.021 112.5 15.84 35  

Risk of labor, 

materials and 

equipment 

availability 

0.193 0.18874 0.036 97.63 23.87 27  

Risk of labor 

disputes and strikes 
0.178 0.23794 0.057 133.4 22.02 29  

Risk of defective 

material from 

supplier  

0.148 0.23269 0.054 156.9 18.31 33 

 
Shortage of plant 

and equipment  
0.162 0.18809 0.035 116.3 19.96 30 

 
Poor productivity 

of equipment 

(Reliability and 

maintainability of 

equipment)  

0.113 0.12616 0.016 111.3 13.99 36 

 
Shortage/delay of 

material supply  
0.2 0.23378 0.055 116.9 24.69 25 

 
Lack of qualified 

staff  
0.311 0.24353 0.059 78.14 38.48 10 

 
Drop in labor 

productivity 
0.195 0.17186 0.03 88.14 24.07 26 

 
Use of illegal 

foreign labor  
0.245 0.29691 0.088 121.2 30.25 19 

 

External 

Risks 

Shared 

Responsibility 

Act of god (Risk of 

natural disasters; 

i.e. Earthquake and 

flood) 

0.092 0.08548 0.007 93.25 11.32 39 

 
Delays due to 

disputes with 

contractor 

0.25 0.13511 0.018 54.04 30.86 18 

 
 Inadequate 

distribution of 

responsibilities and 

risks 

0.327 0.29441 0.087 90.13 40.33 6 

 
Risk of exchange 

rate fluctuation and 

inflation 

0.153 0.11781 0.014 76.83 18.93 32 
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Type of 

Risk 

Assigned 

Responsibility 

Potential 

Problems 
Mean 

Std. 

Deviation 
Variance COV RII  Rank  

External 

Risks 

Shared 

Responsibility 

Terrorism/war 

threats and regional 

political instability 

0.257 0.27374 0.075 106.7 31.69 17 

Adverse weather 

conditions  
0.278 0.18379 0.034 66.03 34.36 13 

Political instability 

and public 

opposition to 

project 

0.263 0.17956 0.032 68.19 32.51 15 

Corruption 

including bribery at 

sites 

0.317 0.17148 0.029 54.15 39.09 8 

Undecided 

Responsibility 

Risk of unforeseen 

and differing site 

conditions  

0.243 0.17855 0.032 73.38 30.04 20 

Inaccurate 

estimation of 

quantities of work  

0.438 0.30096 0.091 68.66 54.12 3 

Inadequacy of 

insurance  
0.182 0.15242 0.023 83.9 22.43 28 

Delays due to lack 

of availability of 

utilities 

0.108 0.09703 0.009 89.57 13.37 38 

 

Finally, to avoid ambiguity and to assure that the answer on one factor would not 

influence the answer of latter factors,   combining “Changes in the scope of work (change 

order)’’ and “Improper scope of work definition in contract’’ to be replaced by “Improper 

scope of work or changes in it (change order)’’. Table 3-4 illustrates the risks carried to the 

questionnaire along with the numbering system that will be used for further data analysis in 

this research. 
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Table 3-4: List of High Ranked Risk Factors to be carried to the Questionnaire 

Risks/ Potential Problems Factor # 

Improper scope of work or changes in it (change order) F1 

Risk of defective design (Changes to initial design) F2 

Inaccurate estimation of quantities of work  F3 

Poor performance of subcontractor  F4 

Inadequate distribution of responsibilities and risks F5 

Stakeholders financial instability F6 

Corruption including bribery at sites F7 

Lack of qualified staff  F8 

Poor coordination with subcontractor  F9 

Late decisions making by other project participants  F10 

Adverse weather conditions  F11 

Client special requests, excessive-quality expectations, and standards  F12 

Regional and local political instability  F13 

Inaccurate execution plan (Construction methods selected) F14 

Delays due to disputes with the contractor F15 

Use of illegal foreign labor  F16 

Risk of unforeseen and differing site conditions  F17 

 

 

3.4.4 Median and Mode of the Measurement Instruments  

 

According to Malik et al. (2018), each knowledge area has its own maturity level 

which could be decided by pointing out the lowest level of maturity between the 

measurement instruments assigned for each area. The maturity level was assigned by 

calculating the values of median and mode for each measurement instrument to reflect a 

better understanding. However, the maturity level for each knowledge area was assigned by 

selecting the lowest level within the instruments related to it and the results were used to 

construct the questionnaire. Table 3-5 shows the numbers of the instruments used by some of 

the literature and the numbers of the instruments that were used in the interview and the ones 

that will be carried on to the questionnaires in this research.  
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The following Tables from 3-6 to 3-25 will illustrate the process of selecting the 

modified instruments. Some of the instruments stayed the same where others were rewritten 

and merged based on the pilot study and the first-round results. For the sake of designing the 

questionnaire, the overall results and answers were considered. However, the data obtained 

from the questionnaire will be checked for the degree of agreement between the contractors 

and the consultant's responses.  

Table 3-5: Number of the Processes within Each Knowledge Area to Indicate the Maturity Level 

Knowledge area 

Grant and 

Pennypacker 

(2006). 

Yimam 

(2011) 

Project 

Management 

Institute 

(2017) 

Malik et 

al. (2018) 

This Research 

Interview Questionnaire 

Project Integration 

Management 
5 7 7 6 6 6 

Project Scope Management 6 9 6 6 7 6 

Project Schedule 

Management 
5 17 6 7 11 6 

Project Cost Management 5 19 4 4 11 6 

Project Quality 

Management 
4 26 3 3 11 6 

Project Resource 

Management 
4 37 6 4 19 7 

Project Communication 

Management 
4 16 3 3 6 3 

Project Risk Management 5 18 7 6 14 8 

Project Procurement 

Management 
4 15 3 4 10 4 

Project Stakeholder 

Management 
0 0 4 4 8 4 

Total Processes 42 164 49 47 103 56 

 

 

 Project Integration Management: 

A review of the interview answers was conducted, and the results can be summarized 

in table 3-7. Project Integration Management (PIM) has 6 instruments, four instruments were 

rewritten and two kept as they were. 
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- PIM1 was rewritten to become easier to understand by the participants; extracted from 

literature and Process 4.1 from the PMBOK 6th edition.  

- PIM2 was rewritten to become easier to understand by the participants; extracted from 

literature and Process 4.2 from the PMBOK 6th edition. 

- PIM3: stayed the same; extracted from literature and Process 4.3 from the PMBOK 6th 

edition. 

- PIM4: stayed the same; extracted from literature and Process 4.4 from the PMBOK 6th 

edition 

- PIM5: was rewritten to become easier to understand by the participants; extracted from 

literature and Process 4.6 from the PMBOK 6th edition. 

- PIM6: was rewritten to become easier to understand by the participants; extracted from 

literature and Process 4.7 from the PMBOK 6th edition. 
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Table 3-6: Project Integration Management 

Measurement Instruments (1) (2) (3) (4) (5) Median Mode 

1. The needs and benefits of Project Management are 

recognized by your organization’s management. Your 

organization’s management provides support for project charter 

development. 

0 16.7% 33.3% 50% 0 3.5 4 

2. Your organization has standard Project Management 

processes and methodologies to execute the project and 

provides Project Management training for each Project 

Management team.  

8.3% 8.3% 33.3% 41.7% 8.3% 3.5 4 

3. Your organization is using value engineering in developing 

the project plan and scope (an executing process that has the 

potential to lower the cost and shorten the duration). 
0 50% 41.7% 8.3% 0 2.5 2 

4. Project managers of your organization have a solid 

knowledge base of Project Management. 8.3% 25% 41.7% 16.7% 8.3% 3 3 

5. Your organization’s management has a well-defined project 

information system. Changes are executed in a written format. 8.3% 41.7% 8.3% 25% 16.7% 2.5 2 

6. Your organization performs the project closure portion of the 

Project Management plan. 8.3% 16.7% 25% 41.7% 8.3% 3.5 4 

 

 

Table 3-7: Project Integration Management New Instruments 

Measurement Instruments 

1. Provides support for the project charter development.   

2. Provides Project Management training for each management team.  

3. Uses value engineering in developing the project plan and scope (an executing 

process that has the potential to lower the cost and shorten the duration). 

4. Assure project managers of your organization have a solid knowledge base of Project 

Management. 

5. Performs integrated change control, and changes are approved in writing but 

executed in the project information system. 

6. Perform project closure procedures of the Project Management plan. 
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 Project Scope Management: 

A review of the interview answers was conducted, and the results can be summarized 

in table 3-9. Project Scope Management (PSM) has 7 instruments, two of the instruments 

were merged, four instruments were rewritten, and one kept as it was. 

- PSM1 and PSM2 were merged into one instrument. They cover the same process and all 

the experts agreed on the same level of maturity for both instruments. The new 

instrument shall be: Formalizes and identifies the scope management; extracted from 

literature and Process 5.1 from the PMBOK 6th edition 

- PSM3 was rewritten to become easier to understand by the participants; extracted from 

literature and Process 5.2 from the PMBOK 6th edition 

- PSM4 was rewritten to become easier to understand by the participants; extracted from 

literature and Process 5.3 from the PMBOK 6th edition 

- PSM5: was rewritten to become easier to understand by the participants; extracted from 

literature and Process 5.4 from the PMBOK 6th edition 

- PSM6: Stayed the same; extracted from literature and Process 5.6 from the PMBOK 6th  

- PSM7: was rewritten to become easier to understand by the participants; extracted from 

literature and Process 5.5 from the PMBOK 6th edition. 
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Table 3-8: Project Scope Management 

Measurement Instruments (1) (2) (3) (4) (5) Median Mode 

1. There is an awareness about the need or importance of 

project scope management in your organization and 

Project Management teams. 

0 16.7% 41.7% 33.3% 8.3% 3 3 

2. The effort of scope management is formalized and 

identified.   
8.3% 0 50% 25% 16.7% 3 3 

3. Computer applications or tools are used in the scope 

management process; specifically in technical 

requirements definition.  

8.3% 8.3% 41.7% 25% 16.7% 3 3 

4.  A WBS (work breakdown structure) is prepared when 

defining the scope of your project. 
8.3% 8.3% 8.3% 50% 25% 4 4 

5.  WBS Dictionary is prepared (i.e. document providing 

a description of work, code of accounts identifier, 

responsible department, the resources required, etc.).   

8.3% 8.3% 16.7% 58.3% 8.3% 4 4 

6.  There is an effort to monitor and control the scope of 

your projects.    
8.3% 0 25% 50% 16.7% 4 4 

7.  Work results are reviewed or inspected to ensure or 

verify that all scope of the work is complete. 
0 16.7% 41.7% 33.3% 8.3% 3 3 

 

 

Table 3-9: Project Scope Management New Instruments 

Measurement Instruments 

1. Formalizes and identifies the scope management 

2. Identifies the various project requirements and use computer 

applications or tools in the scope management process. 

3. Defines the scope and prepares a WBS     

4.  Prepares a WBS dictionary  

5.  There is an effort to monitor and control the scope of each project.    

6.  Verifies that all scope of the work is complete by reviewing or 

inspecting the work results. 
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 Project Schedule Management 

A review of the interview answers was conducted, and the results can be summarized 

in table 3-11. Project Schedule Management (PSchM) has 11 instruments, nine of the 

instruments were merged to get four instruments and two instruments were rewritten: 

- PSchM1, PSchM2, and PSchM3 were merged into one instrument. They cover the same 

process and all experts agreed on the same level of maturity for the three instruments. 

The new instrument shall be:  There is an effort to manage the schedule for each project.  

- PSchM4 and PSchM6 were merged into one instrument. They cover the same process 

and the majority of the experts agreed on the same level of maturity for both instruments. 

The new instrument shall be:   Computer tools such as Microsoft Project, Primavera, and 

Excel are used for developing the schedule.   

- PSchM5 and PschM8 were merged into one instrument. They cover the same process and 

all experts agreed on the same level of maturity for both instruments. The new instrument 

shall be:   Defines the activities sequence and relationship among them.   

- PSchM7 was rewritten to become easier to understand by the participants; extracted from 

literature and Process 6.2 from the PMBOK 6th edition 

- PSchM9 was rewritten to become easier to understand by the participants; extracted from 

literature and Process 6.4 from the PMBOK 6th edition 

-  PSchM10 and PschM11 were merged into one instrument. They cover the same process 

and the majority of the experts agreed on the same level of maturity for both instruments. 

The new instrument shall be: The progress of project activities continuously is monitored 

and controlled and might consider using earned value management in controlling the 

schedule. 
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Table 3-10: Project Schedule Management 

Measurement Instruments (1) (2) (3) (4) (5) Median Mode 

1. There is awareness about the importance of project 

schedule management in your organization and Project 

Management teams.   

8.3% 25% 0% 50% 16.7% 4 4 

2. There is an effort to manage schedule in your projects.   8.3% 8.3% 16.7% 50% 16.7% 4 4 

3. Schedule (plan) is prepared for each project.   8.3% 0 25% 25% 41.7% 4 5 

4. The schedule base is lined (i.e. start and finish date are 

approved and fixed).  
16.7% 8.3% 16.7% 50% 8.3% 4 4 

5. Network scheduling method (such as CPM or PERT) 

is used.   
8.3% 0 25% 25% 41.7% 4 5 

6. Computer tools such as Microsoft Project, Primavera, 

and Excel are used for scheduling.   
8.3% 8.3% 8.3% 33.3% 41.7% 4 5 

7. WBS is used when defining the schedule activities; 

Activity definition.   
8.3% 0 33.3% 25% 33.3% 4 3* 

8. Relationships among activities are identified and the 

activities sequenced.  
8.3% 8.3% 25% 41.7% 16.7% 4 4 

9. Activity duration estimates are prepared from 

historical records.   
8.3% 8.3% 25% 58.3% 0 4 4 

10. The progress of project activities continuously is 

monitored and controlled.   
8.3% 0 25% 50% 16.7% 4 4 

11. Earned value management is used in controlling the 

schedule; schedule integration. The project schedule and 

progress curve are updated.     

8.3% 33.3% 8.3% 41.7% 8.3% 3.5 4 

 

Table 3-11: Project Schedule Management New Instruments 

Measurement Instruments 

1. There is an effort to manage the schedule for each project.   

2. Computer tools such as Microsoft Project, Primavera, and Excel are used for 

developing the schedule.   

3. Defines the schedule activities by using the WBS. 

4. Defines the activities sequence and relationships among them.   

5. Estimate the activities duration, either single number (most likely) if using CPM, 

or three numbers (best case, most likely, worst case) if using PERT. 

6. The progress of project activities continuously is monitored and controlled and 

might consider using earned value management in controlling the schedule. 
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 Project Cost Management 

A review of the interview answers was conducted, and the results can be summarized 

in table 3-13. Project Cost Management (PCM) has 11 instruments, eight of the instruments 

were merged to get three instruments, one instrument was rewritten, and two stayed the 

same: 

- PCM1 was rewritten to become easier to understand by the participants; extracted from 

literature and Process 7.1 from the PMBOK 6th edition 

- PCM2, PCM3, and PCM4 were merged into one instrument. They cover the same 

process and all experts agreed on the same level of maturity for the three instruments. 

The new instrument shall be: Uses cost estimating techniques such as: conceptual, 

parametric, and bottom-up detailed estimating in estimating the costs; extracted from 

literature and Process 7.2 from the PMBOK 6th edition 

- PCM5 Stayed the same; extracted from literature and Process 7.2 from the PMBOK 6th 

edition 

- PCM6 and PCM7 were merged into one instrument. They cover the same process and the 

majority of the experts agreed on the same level of maturity for both instruments. The 

new instrument shall be: Prepares budget and execute time phasing of the project budget 

(by indicating the budgeted amount on monthly/weekly etc. basis). 

- PCM8 Stay the same; extracted from literature and Process 7.4 from the PMBOK 6th 

edition 

- PCM9, PCM10, and PCM11 were merged into one instrument. They cover the same 

process and the majority of experts agreed on the same level of maturity for two of the 

instruments and since the earned value management considered as a cost control 
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technique it was merged with the others. The new instrument shall be: Uses earned value 

management and budget forecasts in monitoring and controlling cost; extracted from 

literature and Process 7.4 from the PMBOK 6th edition 

Table 3-12: Project Cost Management 

Measurement Instruments (1) (2) (3) (4) (5) Median Mode 

1. There is an awareness of the importance of project 

cost management in your organization and there is an 

effort of managing cost in your project.   

0 25% 0 58.3% 16.7% 4 4 

2. Prior to the start of the project, a detailed estimate 

detailing the cost of labor, material, and machinery 

separately is prepared.   
8.3% 8.3% 50% 25% 8.3% 3 3 

3. WBS is used in preparing the estimate and creating 

the cost breakdown structure.   16.7% 0 41.7% 25% 16.7% 3 3 

4. Your organization uses cost estimating techniques 

(conceptual, parametric, bottom-up detailed estimating).   
16.7% 8.3% 33.3% 33.3% 8.3% 3 3* 

5. Cost-estimating software is used in preparing the 

estimate or managing cost.   
8.3% 41.7% 16.7% 25% 8.3% 2.5 2 

6. Time phasing of the project budget (by indicating the 

budgeted amount on the monthly/weekly etc. basis) is 

standard procedure.    

0 25% 33.3% 33.3% 8.3% 3 3* 

7. Project managers use baselining the budget 

(allocating the budget to work packages and resources, 

and approve them as a plan for performance 

benchmark).    

8.3% 16.7% 33.3% 33.3% 8.3% 3 3* 

8. The project cost is tracked against the baseline on a 

regular update cycle.   
0 16.7% 33.3% 33.3% 16.7% 3.5 3* 

9. Performance measurement relies on use of earned 

value management method and budget forecasts (i.e. 

cost to completion) in monitoring and controlling cost.    
8.3% 41.7% 33.3% 8.3% 8.3% 2.5 2 

10. There are standard procedures and safeguards to 

ensure that money is spent appropriately as planned and 

with proper authorization.   
0 25% 25% 33.3% 16.7% 3.5 4 

11. Each active project has an established 

system/procedure for creating and handling cost-related 

documents. 
0 16.7% 33.3% 41.7% 8.3% 3.5 4 

* Multiple modes exist. The smallest value is shown 
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Table 3-13: Project Cost Management New Instruments 

Measurement Instruments 

1. There is an effort to manage cost in your project 

2. Uses cost estimating techniques such as: conceptual, parametric, and bottom-up 

detailed estimating in estimating the costs.  

3. Cost-estimating software is used in preparing the estimate or managing cost.   

4. Prepares budget and executes time phasing of the project budget (by indicating 

the budgeted amount on monthly/weekly etc. basis). 

5. The project cost is tracked against the baseline on a regular update cycle 

6. Uses earned value management and budget forecasts in monitoring and 

controlling cost 

 

 

 Project Quality Management 

A review of the interview answers was conducted, and the results can be summarized 

in table 3-15. Project Quality Management (PQM) has 11 instruments, ten of the instruments 

were merged to get four instruments and one instrument was rewritten. 

- PQM1and PQM8 were merged into one instrument. They cover the same process and the 

majority of experts agreed on the same level of maturity for both instruments. The new 

instrument shall be: Prepare quality management policies, procedures, and guidelines; 

extracted from literature and Process 8.1 from the PMBOK 6th edition 

- PQM2 was rewritten to become easier to understand by the participants; extracted from 

literature and Process 8.2 from the PMBOK 6th edition 

- PQM3 and PQM7 were merged into one instrument. They cover the same process and the 

majority of experts have a slight agreement on the level of maturity for both instruments, 

and they also indicate the same process of managing the quality. The new instrument 

shall be: Quality Assurance activities are implemented in your project (processes, 
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procedures, and standards developed to assure quality objectives are met). And your 

organization inspects and controls the quality of subcontractors’ work; extracted from 

literature and Process 8.2 from the PMBOK 6th edition 

- PQM4 and PQM5 were merged into one instrument. They cover the same process and the 

majority of experts have a slight agreement on the level of maturity for both instruments 

and cover the same process of controlling the quality. The new instrument shall be: 

Quality audit is done in the projects (project quality monitoring and control); extracted 

from literature and Process 8.3 from the PMBOK 6th edition 

- PQM6 was rewritten to become easier to understand by the participants; extracted from 

literature and Process 8.2 from the PMBOK 6th edition 

- PQM9, PQM10, and PQM11 were merged into one instrument. They cover the 

instrument related to safety management as part of the PQM and some of experts agreed 

on the same level of maturity for the three instruments. The new instrument shall be: 

Inspects if project products and activities comply with relevant safety standards/plans. 

Safety management as was mentioned in the literature chapter was not considered as a 

knowledge area in the maturity models that were used in this research but it was 

considered here with one instrument as an add-on to the quality knowledge area.   
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Table 3-14: Project Quality Management 

Measurement Instruments (1) (2) (3) (4) (5) Median Mode 

1. There is awareness of the importance of Project 

Quality Management in your organization and Project 

Management team; the project quality management 

effort and requirements are defined and formal.   

0 16.7% 16.7% 50% 16.7% 4 4 

2. Your organization has quality management policies, 

procedures, and guidelines. Quality planning is 

performed for your project (requirements and quality 

standards are determined, and strategies are devised to 

meet them).   

0 0 41.7% 41.7% 16.7% 4 3* 

3. Quality Assurance activities are implemented in your 

project (these are processes, procedures, and standards 

defined/developed to assure quality objectives are met). 

0 0 50% 25% 25% 3.5 3 

4. Project quality monitoring and control plan are 

implemented in your project (utilizes a plan showing 

works to be monitored, acceptance criteria, responsible 

party, measurements to be taken, etc.).   

0 8.3% 33.3% 41.7% 16.7% 4 4 

5. Quality audit is done in your project (a review to 

determine whether project activities comply with 

policies, processes, and quality requirements).   

8.3% 16.7% 25% 25% 25% 3.5 3* 

6. TQM (Total Quality Management) is implemented in 

your project ( describes a management approach to long-

term success through customer satisfaction - all members 

of an organization participate in improving processes, 

products, services, and the culture in which they work). 

0 50% 16.7% 33.3% 0 2.5 2 

7. Your project/organization inspects and controls the 

quality of subcontractors’ work to ensure compliance 

with all quality requirements in the contract.   

0 8.3% 25% 50% 16.7% 4 4 

8. There is a quality department or at least a staff or 

employees specializing in quality management.   0 16.7% 16.7% 33.3% 33.3% 4 4* 

9. Safety management is performed formally in your 

project /organization. Hence, your organization has 

organizational policies, procedures, and guidelines for 

Safety management.  

8.3% 25% 8.3% 41.7% 16.7% 4 4 

10. Your organization provides appropriate Safety 

training for all workers.   8.3% 25% 16.7% 41.7% 8.3% 3.5 4 

11. The safety control process is implemented in your 

project (inspecting whether project products and 

activities comply with relevant Safety standards/plans).   
25% 0 25% 33.3% 16.7% 3.5 4 

* Multiple modes exist. The smallest value is shown 
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Table 3-15: Project Quality Management New Instruments 

Measurement Instruments 

1. Prepare quality management policies, procedures, and guidelines. 

2. Quality planning is performed for your project (requirements and quality standards 

are determined to support each quality objective, and strategies devised to meet them). 

3. Quality assurance activities are implemented in the projects (processes, procedures, 

and standards developed to assure quality objectives are met). And your organization 

inspects and controls the quality of subcontractors’ work 

4. Quality audit is done in the projects (project quality monitoring and control) 

5. Total Quality Management (TQM) is implemented in your project (describes a 

management approach to long-term success through workforce focus on identification, 

measurement, and improvement of customer satisfaction) 

6. Inspects if project products and activities comply with relevant safety standards/plans 

 

 

 Project Resource Management  

A review of the interview answers was conducted, and the results can be summarized 

in table 3-17. Project Resource Management (PRM) has 19 instruments, eighteen of the 

instruments were merged to get six instruments and one instrument was rewritten. 

- PRM1, PRM3, and PRM6 were merged into one instrument. They cover the same 

process and the majority of experts have a slight agreement on the level of maturity for 

the three instruments and cover the same process of planning resource management. The 

new instrument shall be: Performs formal project resource management plan; extracted 

from literature and Process 9.1 from the PMBOK 6th edition. 

- PRM2, PRM18, and PRM19 were merged into one instrument. They cover the same 

process and the majority of experts agreed on the same level of maturity for the three 

instruments. The new instrument shall be: Plans to acquire resources and manage the 

human resources, the use of project equipment, and the use of project materials; extracted 

from literature and Process 9.3 from the PMBOK 6th edition.  
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Table 3-16: Project Resource Management 

Measurement Instruments (1) (2) (3) (4) (5) Median Mode 

1. There is an effort to manage resources in your 

organization or project, and performing formal project 

resource management   

0 16.7% 41.7% 33.3% 8.3% 3 3 

2. There is planning for the acquisition and 

management of human resources, the use of project 

equipment, and use of project materials.   

0 25% 16.7% 50% 8.3% 4 4 

3. A project organization chart is prepared for your 

project and is updated as the project progresses. 
0 8.3% 25% 41.7% 25% 4 4 

4. The equipment plan details what, how much, where, 

and when equipment is needed. 
8.3% 16.7% 33.3% 25% 16.7% 3 3 

5. All costs (purchase costs, order cost, holding costs, 

and unavailability cost) are considered in material 

planning /management.   

0 41.7% 25% 25% 8.3% 3 2 

6. All equipment plans, long term (more than 3 

months), medium (1 to 3-month) and short-term 

(weekly and daily) are prepared in your projects.   

25% 16.7% 16.7% 33.3% 8.3% 3 4 

7. Skill requirements, roles, and responsibilities are 

defined for all project positions.   
8.3% 16.7% 41.7% 25% 8.3% 3 3 

8. Computer software is used in resource planning, 

assignment, and tracking.   
0 16.7% 50% 16.7% 16.7% 3 3 

9. Training (formal/informal) is provided to project 

team members.   
8.3% 33.3% 163.7% 33.3% 8.3% 3 2* 

10. Performance of team members is tracked regularly, 

and feedback provided.   
8.3% 16.7% 33.3% 33.3% 8.3% 3 3* 

11. Human resource costs and time are formally 

tracked and monitored in your project.   
0 41.7% 16.7% 25% 16.7% 3 2 

12. The budget shows the amount allocated for 

resources by category.   
8.3% 33.3% 16.7% 25% 16.7% 3 2 

13. Resource leveling is done within your organization.   0 25% 33.3% 16.7% 25% 3 3 

14. Your organization has an equipment policy that 

guides acquisition, use, and replacement decisions.   
16.7% 16.7% 33.3% 25% 8.3% 3 3 

15. Your project or organization has an equipment 

maintenance plan/ policy.   
8.3% 25% 41.7% 16.7% 8.3% 3 3 

16. There is an effort of tracking and monitoring the 

performance of the project equipment, their 

productivity, maintenance cost, time worked, etc.   

8.3% 25% 25% 33.3% 8.3% 3 4 

17. There is an effort of monitoring and tracking 

material availability and consumption in the project.   
0 25% 25% 41.7% 8.3% 3.5 4 

18. Your organization has a documented process for 

approval, checking, and testing of materials in the field.   
0 16.7% 25% 41.7% 16.7% 4 4 

19. Your organization has preferred material 

suppliers/or will pre-qualify suppliers.   
0 8.3% 33.3% 33.3% 25% 4 3* 

* Multiple modes exist. The smallest value is shown 
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- PRM8 and PRM 14 were merged into one instrument. They cover the same process and 

the majority of experts agreed on the same level of maturity for both instruments. The 

new instrument shall be: Use computer software in resource planning, assignment, and 

tracking; extracted from literature and Process 9.3 from the PMBOK 6th edition. 

- PRM4, PRM5, and PRM12 were merged into one instrument. They cover the same 

process and the majority of experts agreed on the same level of maturity for the three 

instruments, and cover the same process of estimating the activity resources. The new 

instrument shall be: Prepares the budget and shows the amount allocated for all resources 

and prepare a histogram for the most relevant resources in the project; extracted from 

literature and Process 9.2 from the PMBOK 6th edition. 

- PRM7 was rewritten to become easier to understand by the participants; extracted from 

literature and Process 9.4 from the PMBOK 6th edition 

- PRM9 and PRM 13 were merged into one instrument. They cover the same process and 

the majority of experts have a slight agreement on the level of maturity for both 

instruments and cover the same process of managing the team member within the 

organization. The new instrument shall be: Provides training to project team members 

along with the effort to do resource leveling within the organization; extracted from 

literature and Process 9.5 from the PMBOK 6th edition 

- PRM10, PRM11, PRM15, PRM16, and PRM17 were merged into one instrument. They 

cover the same process and the majority of experts have a slight agreement on the level of 

maturity for all instruments and cover the same process of controlling the resources. The 

new instrument shall be: There is an effort of monitoring and tracking all resources and 
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check the performance efficiency; extracted from literature and Process 9.6 from the 

PMBOK 6th edition. 

Table 3-17: Project Resource Management New Instruments 

Measurement Instruments 

1. Performs formal project resource management plan 

2. Plans to acquire resources and manage the human resources, the use of project 

equipment, and the use of project materials.   

3. Use computer software in resource planning, assignment, and tracking 

4. Prepares the budget and shows the amount allocated for all resources and prepares a 

histogram for the most relevant resources in the project. 

5. Defines skill requirements, roles, and responsibilities for all project's positions. 

6. Provides training to project team member along with the effort to do resource leveling 

within the organization (resource leveling is defined by PMBOK as "A technique in 

which start and finish dates are adjusted based on resource limitation with the goal of 

balancing the demand for resources with the available supply''). 

7. There is an effort of monitoring and tracking all resources, and checking the 

performance efficiency.  

 

 Project Communication Management 

A review of the interview answers was conducted, and the results can be summarized 

in table 3-19. Project Communication Management (PCmM) has 6 instruments, five of the 

instruments were merged to get two instruments and one instrument was rewritten. 

- PCmM1, PCmM3, and PCmM5 were merged into one instrument. They cover the same 

process and the majority of experts slightly agreed on the level of maturity for the three 

instruments. The new instrument shall be: Performs project communication management 

and has a plan to identify communication needs; extracted from literature and Process 

10.1 from the PMBOK 6th edition 

- PCmM2 and PCmM4 were merged into one instrument. They cover the same process and 

the majority of experts agreed on the same level of maturity for both instruments. The 

new instrument shall be: Performs project communication requirement analysis; extracted 

from literature and Process 10.2 from the PMBOK 6th edition. 
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- PCmM6 was rewritten to become easier to understand by the participants; extracted from 

literature and Process 10.3 from the PMBOK 6th edition. 

Table 3-18: Project Communication Management 

Measurement Instruments (1) (2) (3) (4) (5) Median Mode 

1. There is an awareness of the importance of project 

communication management in your organization’s and 

Project Management team; communication management 

is performed.   

0 8.3% 41.7% 41.7% 8.3% 3.5 3* 

2. Project communication requirement analysis is 

performed in your project.   
8.3% 25% 16.7% 50% 0 3.5 4 

3. Plan/strategy is prepared to address identified 

communication needs.   
0 25% 41.7% 25% 8.3% 3 3 

4. Your project/organization has a system/procedure for 

handling project documents (collecting and distributing 

information).   

0 0 25% 50% 25% 4 4 

5. Your project/organization has a standard format for 

preparation of reports.    
0 0 25% 41.7% 33.3% 4 4 

6. Your project/organization has a standard process to 

track and manage projects issues.    
0 8.3% 41.7% 33.3% 16.7% 3.5 3 

- * Multiple modes exist. The smallest value is shown 

 

Table 3-19: Project Communication Management New Instruments 

Measurement Instruments 

1. Performs project communication management, and has a plan to identify 

communication needs. 

2. Performs project communication requirement analysis. 

3. There is an effort to perform a standard process to track and manage project issues 

and progress reports.    
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 Project Risk Management 

A review of the interview answers was conducted, and the results can be summarized 

in table 3-21. Project Risk Management (PRiM) has 14 instruments, eight of the instruments 

were merged to get three instruments and five instruments were rewritten.  

- PRiM1 was rewritten to become easier to understand by the participants; extracted from 

literature and Process 11.1 from the PMBOK 6th edition 

- PRiM2 and PRiM4 were merged into one instrument. They cover the same process and 

the majority of experts agreed on the same level of maturity for both instruments. The 

new instrument shall be: There is an effort to identify and document risks, by using the 

risk breakdown structure and checklist analysis; extracted from literature and Process 

11.2 from the PMBOK 6th edition. 

- PRiM3 was rewritten to become easier to understand by the participants; extracted from 

literature and Processes 11.3 and 11.4 from the PMBOK 6th edition 

- PRiM5 was rewritten to become easier to understand by the participants; extracted from 

literature and Process 11.5 from the PMBOK 6th edition 

- PRiM6 was rewritten to become easier to understand by the participants; extracted from 

literature and Process 11.6 from the PMBOK 6th edition 

- PRiM8 and PRiM10 were merged into one instrument. They cover the same process and 

the majority of experts agreed on the same level of maturity for both instruments. The 

new instrument shall be: Performs risk control and uses the risk register for monitoring; 

extracted from literature and Process 11.7 from the PMBOK 6th edition. 
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Table 3-20: Project Risk Management 

Measurement Instruments (1) (2) (3) (4) (5) Median Mode 

1. There is an awareness of the importance of project risk 

management in your organization’s management and Project 

Management team. Risk management is performed formally in 

your project/organization.    

8.3% 16.7% 0 58.3% 16.7% 4 4 

2. There is an effort to identify and document risks in your 

project.   
8.3% 25% 25% 25% 16.7 3 2* 

3. Risks are prioritized based on criteria such as impact, 

probability, urgency etc.   
0 33.3% 16.7% 33.3% 16.7% 3.5 2* 

4. Risk Breakdown Structure (RBS) is used in the identification 

of and planning for risk. Also, a SWOT analysis (Strength, 

Weakness, Opportunity, and Threat) is performed.  

0 41.7% 33.3% 8.3% 16.7% 3 2 

5. Risk response strategy is developed for the prioritized risks 

(example: avoid, transfer, mitigate, or accept).   
0 25% 41.7% 16.7% 16.7% 3 3 

6. The risk response plan and strategy is continuously updated.   8.3% 33.3% 33.3% 8.3% 16.7% 3 2* 

7. Contingency time is allowed in the project schedule for 

potential risk impact. Contingency budget is reserved for 

covering the potential risk cost impact.   

0 33.3% 16.7% 25% 25% 3.5 2 

8. Risk monitoring and control are performed in your project 

(there is an effort to identify and document new risks, closing 

those that are outdated and tracking those already identified).   

8.3% 16.7% 50% 16.7% 8.3% 3 3 

9. Risk audit is performed in your project (examining and 

documenting the effectiveness of the risk response strategy, and 

the risk management process).   

25% 16.7% 16.7% 41.7% 0 3 4 

10. Risk register/log is used in the risk management process (to 

document identified risks with their attributes and to track their 

status while monitoring and control).   

0 33.3% 16.7% 50% 0% 3.5 4 

11. Site neighborhood safety characteristics study is done for 

your project.   
25% 25% 8.3% 33.3% 8.3% 2.5 4 

12. Hazard analysis is performed for activities of your project.   0 25% 33.3% 25% 16.7% 3 3 

13. A safety audit is done in your project (a review of whether 

project activities comply with policies, processes, and 

procedures and safety requirements).   

0 25% 8.3% 41.7% 25% 4 4 

14. Safety surveillance and audit (control) are performed in your 

project.   
0 16.7% 25% 50% 8.3% 4 4 

* Multiple modes exist. The smallest value is shown 

 

- PRiM9 was rewritten to become easier to understand by the participants; extracted from 

literature and Process 11.7 from the PMBOK 6th edition 
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- PRiM11, PRiM12 PRiM13, and PRiM14 were merged into one instrument. They cover 

the same process and the majority of experts agreed on the same level of maturity for all 

of the instruments, on the same concept on the quality area regarding the safety 

management and since there is an agreement between the experts, the safety 

measurement instrument were merged into one instrument within the risk management 

knowledge area under process 11.2 identify the risks. The new instrument shall be: 

Performs hazard analysis for activities on the projects; extracted from literature and 

Process 11.2 from the PMBOK 6th edition. 

Table 3-21: Project Risk Management New Instruments 

Measurement Instruments 

1. Performs risk management formally in the projects as an organization.    

2. There is an effort to identify and document risks, by using the risk breakdown 

structure and checklist analysis. 

3. Prioritizes the risks based on specific criteria and evaluate and quantify each identified 

risk in the project. 

4. Develops a risk response strategy for the prioritized risks. 

5. Continuously updates the risk response strategy with the project progress.   

6. Performs risk control and uses the risk register for monitoring. 

7. Examines and documents the effectiveness of the risk response strategy, and the risk 

management process. 

8. Performs hazard analysis for activities on the projects. 

 

 Project Procurement Management 

A review of the interview answers was conducted, and the results can be summarized 

in table 3-23. Project Procurement Management (PPM) has 10 instruments, all instruments 

were merged to get four instruments. 
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- PPM1 and PPM10 were merged into one instrument. They cover the same process and 

the majority of experts agreed on the same level of maturity for both instruments. The 

new instrument shall be: There is an effort to manage project procurement and document 

contract administration processes; extracted from literature and Process 12.1 from the 

PMBOK 6th edition 

- PPM2 and PPM3 were merged into one instrument. They cover the same process and the 

majority of experts agreed on the same level of maturity for both instruments. The new 

instrument shall be: Uses the project scope statement and WBS for planning the 

procurement of goods and services, and major and/or special items are identified and 

special attention given to them; extracted from literature and Process 12.1 from the 

PMBOK 6th edition 

- PPM4, PPM5, PPM6, and PPM7 were merged into one instrument. They cover the same 

process and the majority of experts have a slight agreement on the level of maturity for 

all of the instruments and cover the same process in conducting procurements. The new 

instrument shall be: The staff are trained in procurement management, and have a 

strategy to deal with payments, authorizations, subcontractors’ services, and requisition; 

extracted from literature and Process 12.2 from the PMBOK 6th edition 

- PPM8 and PPM9 were merged into one instrument. They cover the same process and the 

majority of experts agreed on the same level of maturity for both instruments. The new 

instrument shall be: Develops standard procurement documents and keep monitoring it to 

better control the procurement processes; extracted from literature and Process 12.3 from 

the PMBOK 6th edition 
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Table 3-22: Project Procurement Management 

Measurement Instruments (1) (2) (3) (4) (5) Median Mode 

1. There is an awareness of the importance of project 

procurement management in your organization or 

Project Management team. There is an effort to manage 

project procurement to ensure delivery of procured 

items/services as agreed in the contract.   

16.7% 0 41.7% 33.3% 8.3% 3 3 

2. Planning is done for the procurement of goods and 

services needed for your project using the project scope 

statement and WBS.   

8.3% 16.7% 50% 16.7% 8.3% 3 3 

3. Major and/or special supply items (such as those 

required in large quantity, or those requiring special 

manufacturing, long lead-time, etc.) are identified and 

special attention given for them.   

8.3% 16.7% 33.3% 25% 16.7% 3 3 

4. Your project/organization has staff trained in 

contract /procurement management.    
16.7% 16.7% 25% 33.3% 8.3% 3 4 

5. Your project monitors and controls progress of 

subcontractors and suppliers.   
8.3% 33.3% 25% 16.7% 16.7% 3 2 

6. Your project/organization has established a process 

for payment review, authorization, and processing of 

subcontractors and suppliers work/services.   

8.3% 16.7% 16.7% 50% 8.3% 4 4 

7. Your company centrally coordinates the material 

purchase of different projects.   
8.3% 16.7% 25% 25% 25% 3.5 3* 

8. Your project/organization has a staff that is capable 

and responsible for claim management.   
8.3% 16.7% 8.3% 58.3% 8.3% 4 4 

9. Your project/organization has standard procurement 

documents (such as standard purchase order, standard 

subcontract/supplier agreement).   

8.3% 8.3% 25% 41.7% 16.7% 4 4 

10. Your project/organization has a documented 

contract management/administration processes.   
16.7% 16.7% 25% 33.3% 8.3% 3 4 

- * Multiple modes exist. The smallest value is shown 
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Table 3-23: Project Procurement Management New Instruments 

Measurement Instruments 

1. There is an effort to manage project procurement, and document contract 

administration processes. 

2. Uses the project scope statement and WBS for planning the procurement of goods 

and services, major and special items are identified and special attention is given to 

them. 

3. The staff are trained in procurement management and have a strategy to deal with 

payments, authorizations, subcontractors’ services, and requisition. 

4. Develops standard procurement documents and keep monitoring it to better control 

the procurement processes. 

 

 

 Project Stakeholder Management 

A review of the interview answers was conducted, and the results can be summarized 

in table 3-25. Project Stakeholder Management (PSkM) has 8 instruments, all instruments 

were merged to get four instruments. 

- PSkM1 and PSkM3 were merged into one instrument. They cover the same process and 

the majority of experts agreed on the same level of maturity for both instruments. The 

new instrument shall be: Performs project stakeholder management and plan their 

engagement; extracted from literature and Process 13.2 from the PMBOK 6th edition 

- PSkM2 stayed the same; extracted from literature and Process 13.1 from the PMBOK 6th 

edition 

- PSkM4, PSkM5, and PSkM7 were merged into one instrument. They cover the same 

process and the majority of experts agreed on the same level of maturity for the three 

instruments. The new instrument shall be: Manage stakeholder engagement by having a 
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devised strategy on how to handle the stakeholder’s needs and expectations; extracted 

from literature and Process 13.3 from the PMBOK 6th edition. 

 

Table 3-24: Project Stakeholder Management 

Measurement Instruments (1) (2) (3) (4) (5) Median Mode 

1. There is an awareness of the importance of project 

stakeholder management in your organization or Project 

Management team.   

0 8.3% 33.3% 50% 8.3% 4 4 

2. There is an effort to identify stakeholders at the earliest 

possible time and respond to their needs.   
8.3% 0 33.3% 50% 8.3% 4 4 

3. Stakeholders' analysis is done for your project (plan 

stakeholder engagement). 
8.3% 16.7% 25% 41.7% 8.3% 3.5 4 

4. Stakeholder management is performed formally in 

your project. Stakeholder needs and expectation are 

solicited and documented.  

0 25% 16.7% 50% 8.3% 4 4 

5. A stakeholder management plan is prepared (manage 

stakeholder engagement; is there a devised strategy on 

how to handle the stakeholder’s needs and expectations).   

8.3% 16.7% 58.3% 0 16.7% 3 3 

6. There is a continuous effort of communicating and 

working with stakeholders to influence their 

expectations, address their concerns, and resolve issues.   

0 16.7% 41.7% 16.7% 25% 3 3 

7. A strategy is developed for managing each key 

stakeholder’s expectation.   
0 16.7% 41.7% 25% 16.7% 3 3 

8. Performance reports are prepared and provided on a 

planned schedule to relevant stakeholders.   
0 33.3% 25% 25% 16.7% 3 2 

 

 

- PSkM6 and PSkM8 were merged into one instrument. They cover the same process and 

the majority of experts agreed on the same level of maturity for both instruments. The 

new instrument shall be: There is an effort to communicate and work with the 

stakeholders to influence their expectations, address their concerns, and resolve issues by 
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preparing reports and providing them on a planned schedule to relevant stakeholders; 

extracted from literature and Process 13.4 from the PMBOK 6th edition 

Table 3-25: Project Stakeholder Management New Instruments 

Measurement Instruments 

1. Performs project stakeholder management, and plan their engagement. 

2. There is an effort to identify stakeholders at the earliest possible time and respond to 

their needs.   

3. Manage stakeholder engagement by having a devised strategy on how to handle the 

stakeholder’s needs and expectations. 

4. There is an effort to communicate and work with the stakeholders to influence their 

expectations, address their concerns, and resolve issues by preparing reports and 

providing them on a planned schedule to relevant stakeholders. 

 

As discussed earlier in this section, the same methodology was followed to construct 

and design the questionnaire. 

3.4.5 Testing the Hypotheses 

Hypothesis testing will be conducted using one or more of the following methods: 

The one-way analysis of variance (ANOVA), Mann-Whitney test (U), Factor Analysis, and 

Structural Equation Modeling. 

 ANOVA: The one-way analysis of variance is based on a statistical method called the F-

test, which is the ratio of the variance among conditions (between-groups variance) to the 

variance within conditions (within-groups, or error variance) (Fellows and Liu, 2008). In 

non-experimental studies, respondents are not randomly assigned to groups, but they are 

categorized into naturally occurring groups; therefore, ANOVA is used to analyze the 

differences among the means of these groups (Fellows and Liu, 2008).   
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 Non-parametric test: Many of non-parametric tests are considered to be ranking tests 

due to the following: non-parametric test doesn’t make an assumption about population 

and it can be used with non-numerical data such as ordinal data (Siegel, 1957). Non-

parametric tests are sometimes known as assumption-free tests because they make fewer 

assumptions about the type of data on which they can be used which makes their 

applicability is much wider than the corresponding parametric methods and easier to use 

(Field, 2009). 

To test if there is an agreement between the contractors and the consultant responses 

on the risk rankings, and throughout the questionnaire sections, a non-parametric test will be 

conducted. Mann-Whitney test (U): The Mann-Whitney test is a non-parametric test that can 

be used as an alternative to an unpaired t-test (Field, 2009). It is used to test if there is a 

significant difference between two samples coming from the same population (i.e., the 

medians are not statistically different). It tests whether the observations in one sample tend to 

be larger than observations in the other. In addition, it does assume that the two distributions 

are similar in shape (Shier, 2004). 

 Factor Analysis: The goal of conducting factor analysis is to understand the structure of 

correlations among measured variables by assessing the pattern of relations between the 

common factors and each of the measured variables by factor loadings (Fabrigar et al, 

1999). Henson and Roberts, (2006) found that factor analysis used to illustrate a larger set 

of measured variables with a smaller set of latent constructs. According to Brown (2015), 

the goal of factor analysis is to set the number and nature of factors that explain the 

variation and covariation through a group of indicators. 



    

 96  
  

There are two main types of factor analysis: Exploratory Factor Analysis (EFA) and 

Conformity Factor Analysis (CFA). EFA and CFA both propose to rearrange the observed 

relationships through a set of indicators with a smaller set of latent variables (Brown, 2015). 

For the purpose of this study, exploratory factor analysis was used. EFA is used to determine 

a model for a set of factors, which best reproduce the variables under the maximum 

likelihood conditions (Henson and Roberts, 2006). EFA uses the principal components 

analysis method which helps to determine the factors that clear up all the variance as well as 

the error variance in a correlation matrix (Laher, 2010).  

The factor analysis technique will be used to identify and to regroup the risk factors 

in order to achieve a good fit for the study model. Hence, the correlation may not be due to 

casual relations among the observed variables but due to these unmeasured, latent influences-

factors. Also, having a full factor model allows the strength of relationship between the latent 

variables (maturity models and project performance) and the observed variables (risk factors) 

to vary with different loading. Data reduction includes taking scores on a large set of factors 

and reducing them to score on a smaller set of composite factors that hold as much 

information from the original factors as possible (Fabrigar et al, 1999). That can be achieved 

by weights and by correlating between each variable and the factor which is called factor 

loading (Henson and Roberts, 2006). 

 Structural equation modeling (SEM): SEM is a powerful tool that can join complex 

path models with latent variables (i.e., Knowledge areas), it can be viewed as a mix of 

factor analysis, regression analysis, and path analysis (Hox and Becheger, 1998). SEM is 

defined as a set of methodologies that seeks to represent hypotheses about the mean, 
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variance, and covariance of data in term of a smaller number of structural parameters 

defined by the hypothesized underlying model (Bowen and Guo, 2011). 

SEM is a technique for analyzing multivariable data which is convenient for theory 

testing by combining multiple independent and dependent variables, as well as hypothetical 

factors that clusters of observed variables might represent (Savalei and Bentler, 2010). 

Therefore, SEM provides an assessment of the strength of all the hypothesized relationships 

between the variables in a theoretical model by using path analysis (Bowen and Guo, 2011).   

Path analysis in SEM can be used to obtain both the path values (estimated β) for the 

model and a test of the overall model fit. The value of (β) is a vector value since it has a 

magnitude and a direction. Hence, there are three types of vector data: numeric vector 

(numbers), character vector (piece of text), and logical vector (either true or false). Therefore, 

value of (β) considers as a numeric vector since it represents a number.  The goal of path 

analysis, and more generally of SEM, is to determine how well is the model, which is a set of 

specified causal and non-causal relationships among variables and interprets the observed 

relationships among these variables. The observed relationships are usually the covariances, 

summarized in the sample covariance matrix (Savalei and Bentler, 2010).  

3.5 Anticipated Nature of Conclusion to Be Drawn 

Employing the path analysis and the structural equation modeling will result in a 

theoretical model, which will link the risk factors with the risk management process. Also, 

will link the RM as one of the maturity model's knowledge area with the rest of the nine 

areas. Then, link the ten areas with the project performance. The following assumed model in 

Figure 3.2 will illustrate the construct of the model (the number of indicators within each 
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variable doesn’t represent the final indicators of the model, which will be decided in the 

exploratory factor analysis section in the next chapter).    

Each arrow represents a path illustrate the relationship between the variables, and 

there will be a value in each arrow. The values on the arrow will represent the standardized 

regression weights. Also, on the arrows that connect each of the factor group with the risk 

management box will have a regression coefficient, standard error, and P-value to check if 

there is a significant relationship or not. The same concept goes for the rest of the model. If 

any of the values suggest that there is no effect the whole variable will be eliminated.  

By the end of the research, there will be two models, one representing the values from 

the contractor perspective and another representing the value from the consultant perspective 

if the responses showed a significant difference between them. Finally, we shall assess and 

evaluate the maturity level of the organizations in Jordan and provide practical 

recommendations based on the results of this study to the decision-makers within the 

construction companies in the developing countries (i.e., Jordan). 
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Figure 3-2: Theoretical Model  
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CHAPTER 4: DATA ANALYSIS 

This chapter illustrates the results of this research. Data were collected through 

questionnaires, distributed in Jordan (122 respondents) from July until December 2019 and in 

the United States of America (9 respondents) from September 2019 until January 2020. 

Statistical Package for Social Sciences (SPSS), version 26, and Analysis of Moment 

Structures (AMOS) package, version 23, were used to analyze the data. This chapter is 

divided into five main sections: The first section presents the demographic description of the 

respondents. The second section discusses the descriptive analysis of the responses regarding 

the risk factors. The third section presents the agreement analysis. Then, the fourth section 

presents the maturity evaluation. Finally, the fifth section presents the analysis using the 

Structural Equation Modeling, with a summary of the results. 

4.1 Demographic Description 

The first section of the questionnaire was a general information section, which was 

designed to gather the demographic information for each participant. Refer to Appendix 3 for 

the detailed questionnaires. The following information was collected: the type of 

participation in construction project implementation, their current position, the type of the 

project covered by their organization, and their working experience in the construction 

industry. Frequencies and percentages are shown in Table 4-1 and Table 4-2 in order to 

describe the profile information of the respondents. 
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Table 4-1, represents the demographic description for the respondents in Jordan. The 

results show that more than half (64.8%) of respondents are contractors and the rest (35.2%) 

are consultants. Furthermore, the current position of respondents varied, 26.2% of 

respondents work as a Project Manager, 23.0% work as an Assistant Project Manager, 17.2% 

work as Site Engineer, 15.6% work as a Construction Manager or Superintendent, 10.7% 

work as Office Engineer, and 7.4% work in other positions (i.e., Chief Operations Officer, 

Contract Planning Engineer, Contractors Manager, Lead Planning Engineer, Planning and 

Contracts Engineer, Subcontractor, and Technical Sales Engineer).  

Table 4-1: Demographic Description (Jordan Questionnaire) 

Respondents’ Information Frequency Percent 
Valid 

Percent 

Cumulative 

Percent 

Type of your participation in construction project implementation 

Contractor (Prime contractor or 

Subcontractor) 
79 64.8 64.8 64.8 

Consultant (Planner, Designer, 

Environmental, or HR) 
43 35.2 35.2 100.0 

Total 122 100.0 100.0   

Current position 

Project Manager 32.0 26.2 26.2 26.2 

Assistant Project Manager (e.g., 

schedule, material, quality, safety, 

subcontractor control) 

28 23.0 23.0 49.2 

Site Engineer 21.0 17.2 17.2 66.4 

Construction Manager or 

Superintendent 
19.0 15.6 15.6 82.0 

Office Engineer 13.0 10.7 10.7 92.6 

Other 9.0 7.4 7.4 100.0 

Total 122 100.0 100.0   

Type of projects 

Commercial Construction 53 43.4 43.4 43.4 

Residential Construction 40 32.8 32.8 76.2 

Other 29 23.8 23.8 100.0 

Total 122 100.0 100.0   

Working experience in the Construction Industry 

5 - 10 years 61 50.0 50.0 50.0 

> 15 years 28 23.0 23.0 73.0 

10 - 15 years 22 18.0 18.0 91.0 

< 5 years 11 9.0 9.0 100.0 
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Regarding the type of projects, 43.4% of respondents worked in commercial 

construction projects, 32.8% worked in residential construction projects, and 23.8% worked 

in other types of projects (i.e., Infrastructure and Roads, Energy and Power, Industrial, PV 

Solar Power Plant, and both Residential and Commercial Projects). Finally, half of the 

respondents (50%) have five to ten years of working experience in the construction industry, 

23% have more than fifteen years of experience, 18% have ten to fifteen years, and 9% with 

less than five years of experience in the construction industry. 

Table 4-2: Demographic Description (USA Questionnaire) 

Respondents’ Information 
Frequenc

y 
Percent 

Valid 

Percent 

Cumulative 

Percent 

Type of your participation in construction project implementation 

Contractor: (Prime contractor or 

Subcontractor). 
6 66.7 66.7 66.7 

Consultant: (Planner, Designer, 

Environmental, or HR) 
3 33.3 33.3 100.0 

Total 9 100.0 100.0  

Current position 

Assistant Project Manager (e.g., schedule, 

material, quality, safety, subcontractor 

control) 

5 55.6 55.6 55.6 

Office Engineer 2 22.2 22.2 77.8 

Construction Manager or Superintendent 1 11.1 11.1 88.9 

Project Manager 1 11.1 11.1 100.0 

Total 9 100.0 100.0  

Type of projects 

Commercial buildings 4 44.4 44.4 44.4 

Residential buildings 3 33.3 33.3 77.8 

Power Facilities 1 11.1 11.1 88.9 

Both (Commercial and Residential) 1 11.1 11.1 100.0 

Total 9 100.0 100.0  

Working experience in the Construction Industry 

< 5 years 3 33.3 33.3 33.3 

> 15 years 3 33.3 33.3 66.7 

10 - 15 years 3 33.3 33.3 100.0 

Total 9 100.0 100.0  
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Table 4-2, represents the demographic description for the respondents in the USA. 

The results show that more than half (66.7%) of respondents are contractors and (33.3%) are 

consultants. Furthermore, the current position of respondents varied: 55.6% work as an 

Assistant Project Manager, 22.2% of respondents work as an Office Engineer, 11.1% work as 

a Construction Manager or Superintendent, 11.1% work as a Project Manager. 

Regarding the type of projects, 44.4% of respondents worked in commercial 

construction projects, 33.3% worked in residential construction projects, 11.1% worked in 

Power Industry Construction Projects, and 11.1% worked in both Residential and 

Commercial Projects. Finally, a third of the respondents (33.3%) have more than fifteen 

years of experience, 33.3% have less than five years, and 33.3% have ten to fifteen years of 

working experience in the construction industry. 

4.2 Descriptive Analysis 

In this section, the mean (x̄), standard deviation (S), coefficient of variation (COV) 

and relative importance index (RII) are obtained to describe the respondents’ attitude toward 

each item, dimensions, and variables in the questionnaires. These values were calculated as 

mentioned in Chapter Three sections 3.4.2 and 3.4.3 (Equations 3.4 and 3.5). 

4.2.1 Descriptive Analysis of Risk Factors (Jordan Questionnaire) 

This section aims to describe the observed attitude of respondents toward the risk 

factors and potential problems that might influence the construction project. Hence, RII and 

COV were calculated to rank these factors regarding their importance from the respondents’ 

perspectives. 
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As mentioned in Chapter Three, the distributed questionnaire in Jordan had 17 

factors. These factors were extracted from two rounds of interviews followed by a pilot 

study. The first interview started with thirty-nine factors from the literature, which reduced to 

twenty factors after the second round. Finally, a pilot study was utilized to eliminate any 

ambiguity or inconsistency between the factors which led to the seventeen factors that were 

used in the final questionnaire. The scale used in the interview was dependent on two 

characteristics: the risk impact and the risk probability. However, a five-point Likert Scale 

was used in the final questionnaire to reduce the cumulative time of filling the questionnaire, 

thus producing a highly reliable scale that it’s easy to read and complete by participants 

(Bertram 2012).  

Table 4-3 shows the descriptive analysis of these factors. The COV values ranged 

from 29.4% to 52.3% which represents that there is a relatively low variation between the 

respondents' responses. In other words, low values of COV implies that the data have a lower 

dispersion around the mean. The values of the COV indicates that there is a high level of 

agreement between the respondents. 

The values of RII in Table 4-3 were used to rank these factors. “Risk of defective 

design (changes to the initial design)’’ was ranked as number one factor followed by change 

orders, delays due to disputes with the contractor, late decision making, and poor 

performance of subcontractor respectively. Table 4-4 shows the top ten risk factors and 

potential problems that threaten the Jordanian construction industry.  

Table 4-4 shows that seven of the top ten factors are related to internal risk factors, 

which implies that these potential problems can be mitigated or controlled during the 

planning stage of the project to minimize the negative effect they might have on the project. 
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On the other hand, there are three external factors within the top ten (i.e., Delays due to 

disputes with the contractor, Stakeholders financial instability, and Inaccurate estimation of 

quantities of work); two of them fall under shared responsibility (Between the project 

stakeholders especially both of the contractor and the consultant) and one under undecided 

responsibility (Depends on which stage the risk might raise a concern on the project life 

cycle and who was responsible for the inaccuracy).  

Table 4-3: Descriptive Analysis of Risk Factors (Jordan Questionnaire) 

Factors 
N 

Statistic 

Mean Std. 

Deviation 

Statistic 

COV 

% 

RII 

% 
Rank 

Statistic Std. Error 

F1 
Improper scope of work or 

changes in it (change order) 
122 3.73 0.10 1.11 29.6 74.5 2 

F2 

Risk of defective design 

(Changes to the initial 

design) 

122 3.75 0.10 1.10 29.4 74.9 1 

F3 
Inaccurate estimation of 

quantities of work  
122 3.25 0.09 1.00 30.6 64.9 9 

F4 
Poor performance of 

subcontractor  
122 3.38 0.10 1.08 31.9 67.5 5 

F5 
Inadequate distribution of 

responsibilities and risks 
122 2.89 0.09 0.97 33.7 57.7 12 

F6 
Stakeholders financial 

instability 
122 3.30 0.10 1.07 32.5 66.0 7 

F7 
Corruption including bribery 

at sites 
122 2.76 0.09 0.99 35.7 55.2 15 

F8 Lack of qualified staff  122 3.06 0.10 1.12 36.4 61.1 10 

F9 
Poor coordination with 

subcontractor  
122 3.25 0.10 1.09 33.4 65.0 8 

F10 
Late decisions making by 

other project participants  
122 3.43 0.09 1.00 28.9 68.6 4 

F11 Adverse weather conditions  122 2.48 0.08 0.86 34.8 49.6 17 

F12 

Client special requests, 

excessive quality 

expectations and standards  

122 3.34 0.09 0.98 29.5 66.7 6 

F13 
Regional and local political 

instability  
122 2.81 0.10 1.14 40.4 56.2 14 

F14 

Inaccurate execution plan 

(Construction methods 

selected) 

122 2.93 0.09 0.99 33.8 58.6 11 

F15 
Delays due to disputes with 

the contractor 
122 3.44 0.10 1.08 31.2 68.8 3 

F16 Use of illegal foreign labor  122 2.51 0.12 1.31 52.3 50.1 16 

F17 
Risk of unforeseen and 

differing site conditions  
122 2.82 0.08 0.93 32.8 56.3 13 
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Factors ranked in the bottom five are mainly related to the external risk group and 

have shared responsibility between the stakeholders. For instance, adverse weather 

conditions and risk of unforeseen and differing site conditions are both external factors that 

both the contractor and the consultant can’t foresee before it happens. However, if such a 

factor wasn’t identified as a threat during the planning stage leading to gathering historical 

information about the area where the project is going to be executed it might lead to the 

project failure. Therefore, a proper project risk management plan has to be implemented to 

improve the competitive advantage of the organization. 

Table 4-4: Top Ten Risk Factors/Potential Problems (Jordan Questionnaire) 

Factors Type of risk Assigned Responsibility Rank 

Risk of defective design (Changes to the initial design) Internal Risks 
Client’s / Consultant's 

Responsibility 
1 

Improper scope of work or changes in it (change order) Internal Risks 
Client’s / Consultant's 

Responsibility 
2 

Delays due to disputes with the contractor External Risks Shared Responsibility 3 

Late decisions making by other project participants Internal Risks 
Client’s / Consultant's 

Responsibility 
4 

Poor performance of subcontractor Internal Risks Contractor’s Responsibility 5 

Client special requests, excessive-quality expectations, and 

standards 
Internal Risks 

Client’s / Consultant's 

Responsibility 
6 

Stakeholders financial instability External Risks Shared Responsibility 7 

Poor coordination with subcontractor Internal Risks Contractor’s Responsibility 8 

Inaccurate estimation of quantities of work External Risks Undecided Responsibility 9 

Lack of qualified staff Internal Risks Contractor’s Responsibility 10 

 

4.2.2 Descriptive Analysis of Risk Factors (USA Questionnaire) 

This section aims to describe the attitude of respondents toward the risk factors and 

potential problems that might influence the construction project. Hence, RII and COV were 

calculated to rank these factors regarding their importance from respondents’ perspectives. 

As mentioned in Chapter Three, the distributed questionnaire in the USA had 39 

factors retrieved from the literature around the world. In this questionnaire, just like the first 
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round of the interviews in Jordan, the participants were asked based on their experience to 

what extent they consider the risks on the list as potential problems for construction projects. 

Also, the following scales were used to assess the parameters of risk assessment problems: 

Risk Impact (RI) through a five-point Likert scale (Negligible, Minor, Moderate, Serious, 

and Critical) and Risk probability (RP) through a three-point Likert scale (High, Medium, 

and Low). Hence, the same scales were used to rate risks by Nieto-Morote and Ruz-Vila 

(2011). Table 4-5 shows a descriptive analysis of these factors.  

Table 4-5: Descriptive Analysis of Risk Factors (USA Questionnaire) 

Factors  

  

N Mean Std. Deviation COV 

% 

RII 

% 
Rank 

Statistic Statistic Std. Error Statistic 

F1 
Risk of defective design (Changes 

to initial design) 
9 0.4833 0.07535 0.22605 46.77 59.67 2 

F2 
Risk of funding problems for the 

project  
9 0.2122 0.05060 0.15180 71.53 26.20 21 

F3 
Delays in obtaining permits 

(excessive approval procedures ) 
9 0.3411 0.04373 0.13119 38.46 42.11 8 

F4 

Availability of accurate drawings 

(Incomplete or inaccurate technical 

drawings ) 

9 0.2744 0.03477 0.10430 38.00 33.88 14 

F5 
Risk of change in codes and 

regulations  
9 0.0722 0.00778 0.02333 32.31 8.91 34 

F6 
Changes in the scope of work 

(change order) 
9 0.3856 0.03723 0.11170 28.97 47.59 5 

F7 
The improper scope of work 

definition in contract  
9 0.2856 0.03141 0.09422 33.00 35.25 12 

F8 Payment delays 9 0.2833 0.05270 0.15811 55.80 34.97 13 

F9 
Late decisions made by other 

project participants  
9 0.5456 0.06117 0.18352 33.64 67.35 1 

F10 
Client special requests, excessive 

quality expectations and standards  
9 0.2967 0.05686 0.17059 57.50 36.62 11 

F11 Accidents occur during construction  9 0.3389 0.03889 0.11667 34.43 41.83 9 

F12 
Risk of bad quality 

material/equipment 
9 0.2256 0.04330 0.12991 57.60 27.84 20 

F13 
Inadequate execution plan 

(Construction methods selected) 
9 0.1456 0.04885 0.14655 100.69 17.96 31 

F14 Risk of insufficient technology  9 0.1922 0.03879 0.11638 60.54 23.73 24 

F15 
The poor performance of the 

subcontractor  
9 0.3300 0.05793 0.17378 52.66 40.74 10 

F16 
Poor coordination with 

subcontractor  
9 0.1722 0.06459 0.19376 112.51 21.26 26 

F17 Theft/robbery of material at the site  9 0.0611 0.02383 0.07149 116.99 7.544 36 

F18 Third party delays  9 0.2744 0.04200 0.12601 45.91 33.88 15* 

F19 
Risk of labor, materials and 

equipment availability 
9 0.3500 0.00000 0.00000 0.00 43.20 7 
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Factors  

  

N Mean Std. Deviation COV 

% 

RII 

% 
Rank 

Statistic Statistic Std. Error Statistic 

F20 Risk of labor disputes and strikes 9 0.2300 0.06254 0.18762 81.57 28.395 19 

F21 
Risk of defective material from the 

suppliers 
9 0.1878 0.05147 0.15442 82.23 23.18 25 

F22 Shortage of tools and equipment  9 0.1633 0.03815 0.11446 70.07 20.16 27 

F23 

Poor productivity of equipment 

(Reliability and maintainability of 

equipment ) 

9 0.2011 0.04797 0.14391 71.56 24.82 23* 

F24 Shortage/delay of material supply  9 0.3700 0.07439 0.22316 60.31 45.67 6 

F25 Lack of qualified staff  9 0.1478 0.04870 0.14610 98.86 18.24 30 

F26 Drop in labor productivity 9 0.2633 0.04096 0.12288 46.66 32.51 16 

F27 Use of illegal foreign labor  9 0.0389 0.00484 0.01453 37.36 4.80 38 

F28 
Act of God (Risk of natural 

disasters; i.e., Earthquake and flood) 
9 0.4522 0.10538 0.31614 69.91 55.82 3 

F29 
Delays due to disputes with the 

contractor 
9 0.2544 0.04782 0.14345 56.38 31.41 17 

F30 
Inadequate distribution of 

responsibilities and risks 
9 0.1544 0.06764 0.20292 131.39 19.06 28 

F31 
Risk of exchange rate fluctuation 

and inflation 
9 0.0878 0.03290 0.09871 112.46 10.83 32 

F32 
Terrorism/war threats and 

revolutions 
9 0.0433 0.00471 0.01414 32.64 5.34 37 

F33 Adverse weather conditions  9 0.4211 0.06343 0.19029 45.19 51.98 4 

F34 
Political instability and public 

opposition to the project 
9 0.0789 0.03417 0.10252 129.96 9.73 33 

F35 Corruption including bribery at sites 9 0.0322 0.00401 0.01202 37.30 3.978 39 

F36 
Risk of unforeseen and differing site 

conditions  
9 0.1522 0.04222 0.12667 83.21 18.79 29 

F37 
Inaccurate estimation of quantities 

of work  
9 0.2500 0.05686 0.17059 68.23 30.86 18 

F38 Inadequacy of insurance  9 0.2011 0.03450 0.10349 51.46 24.82 22 

F39 
Delays due to lack of availability of 

utilities 
9 0.0678 0.00521 0.01563 23.07 8.36 35 

* Ranked by using the COV value since it shares the same RII with another factor. 

The COV values show a high dispersion around the mean. Hence, as mentioned in 

Chapter Three, the values of the standard deviation/COV values were considered. In case 

more than one factor shared the same RII value, the factor with the lowest standard 

deviation/COV gets the higher ranking, more critical, (i.e., F4 share the same RII value with 

F18 but referring to the COV values, 38%, 45.91% respectively, F4 ranked fourteen and F18 

ranked fifteen).  
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The values of RII in Table 4-5 were used to rank these factors, where “Late decisions 

made by other project participants’’ was ranked as the number one factor followed by the 

risk of defective design, an act of God, adverse weather conditions, and changes in the scope 

of work respectively. On the other hand, the bottom five risk factors are corruption including 

bribery at sites, use of illegal foreign labor, terrorism/war threats and revolutions, 

theft/robbery of material at the site, and delays due to lack of availability of utilities. 

Table 4-6 shows the top fifteen risk factors and potential problems threatening the 

U.S. construction industry.  

Table 4-6: Top Fifteen Risk Factors/Potential Problems (USA Questionnaire) 

Factors  Type of risk Assigned Responsibility Rank 

Late decisions made by other project participants  Internal Risks 
Client’s / Consultant's 

Responsibility 
1 

Risk of defective design (Changes to initial design) Internal Risks 
Client’s / Consultant's 

Responsibility 
2 

Act of God (Risk of natural disasters; i.e., Earthquake and flood) External Risks Shared Responsibility 3 

Adverse weather conditions  External Risks Shared Responsibility 4 

Changes in the scope of work (change order) Internal Risks 
Client’s / Consultant's 

Responsibility 
5 

Shortage/delay of material supply  Internal Risks 
Contractor’s 

Responsibility 
6 

Risk of labor, materials and equipment availability Internal Risks 
Contractor’s 

Responsibility 
7 

Delays in obtaining permits (excessive approval procedures ) Internal Risks 
Client’s / Consultant's 

Responsibility 
8 

Accidents occur during construction  Internal Risks 
Contractor’s 

Responsibility 
9 

The poor performance of the subcontractor  Internal Risks 
Contractor’s 

Responsibility 
10 

Client special requests, excessive-quality expectations and standards  Internal Risks 
Client’s / Consultant's 

Responsibility 
11 

The improper scope of work defined in the contract  Internal Risks 
Client’s / Consultant's 

Responsibility 
12 

Payment delays Internal Risks 
Client’s / Consultant's 

Responsibility 
13 

Availability of accurate drawings (Incomplete or inaccurate technical 

drawings ) 
Internal Risks 

Client’s / Consultant's 

Responsibility 
14 

Third-party delays  Internal Risks 
Contractor’s 

Responsibility 
15 
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The lowest-ranked factors imply that these issues (i.e., war threats, bribery, and use of 

illegal labor) don’t pose much of a threat to the U.S. construction industry. These factors 

were ranked 14, 15, and 16 respectively within the Jordanian construction industry. Hence, 

regarding the fact that the questionnaire distributed in Jordan contained only 17 factors, as 

mentioned in Chapter Three, these factors are a result of a two-round interview contained the 

same 39 factors in the USA questionnaire. 

Thirteen of the top fifteen factors are considered an internal risk and only two are 

external. These external risks are act of God and adverse weather conditions. Both factors 

were ranked 3 and 4 respectively. Hence, these factors had raised major concerns to many 

construction projects all around the USA in the last few decades. 

4.3 Agreement Analysis 

In this section, an agreement analysis was carried on to investigate if there is a 

significant difference between the respondents’ answers towards the risk factors, knowledge 

areas and maturity measurement instruments, and project performance indicators (cost, time, 

and quality).  

The agreement analysis covers four aspects that might trigger differences in the 

respondents’ answers; First, the respondents’ current position (i.e., Project Manager, 

Assistant Project Manager, Construction Manager, Office Engineer, Site Engineer, and 

Others) with six categories; Second, the type of the project covered by the respondents’ 

organization (i.e., Commercial, Residential, and Others) with three categories; Third, the 

respondents’ years of experience in the construction industry (i.e., less than five years, 

between five and ten, between ten and fifteen, and more than fifteen years) with four 
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categories; Fourth, the type of participation in construction project execution (i.e., Contractor 

or Consultant) with two categories.  

As mentioned in Chapter Three, in order to investigate if there is a difference between 

the respondents' answers, a set of hypotheses were tested by using ANOVA to check if there 

is a difference between the means for the variables with more than two categories (i.e., 

respondents’ position, type of project, years of experience). ANOVA assumes that the data 

set is normally distributed. In case the data set doesn't fit a normal distribution the chances of 

a false positive may increase (Lix et al. 1996). However, ANOVA is not very sensitive to 

moderate deviations from normality (Lix et al. 1996). Ovalles (2013) --referring to 

simulation studies-- stated that using a variety of non-normal distributions data set his study 

show that the false positive rate is not affected very much by this violation of the assumption 

when there are more than two categories. 

Regarding the type of participation in the project execution, the two-sample t-test is 

one of the most used statistical procedures used to test the hypothesis that the means of two 

groups are the same (De Winter& Dodou 2010). Hence, the test assumes that the variable in 

question is normally distributed in the two groups. However, when this assumption is in 

doubt, the non-parametric Wilcoxon-Mann-Whitney U test is suggested as an alternative to 

the t-test (Fay and Proschan 2010). 

Table 4-7 shows the test of normality (the Shapiro-Wilk test p-value) for the data set 

depending on the type of respondents’ participation in the construction industry. The null 

hypothesis for this test is ( H0: The data set are normally distributed), the results show that 

the majority of the indicators have a p-value less than 0.05 which suggest rejecting the null 

hypothesis and indicates that the data can’t be treated as normally distributed. Therefore, the 
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Mann-Whitney test U was adopted to investigate the agreement between the contractors 

versus the consultants. 

Table 4-7: Tests of Normality 

  

  

Type of your 

participation in 

construction project 

implementation 

  

Shapiro-Wilk 

Statistic df Sig. 

Risk Factors (RF) 
Consultant 0.911 43 0.003 

Contractor 0.943 79 0.002 

Project Integration Management (PIM) 
Consultant 0.980 43 0.639 

Contractor 0.976 79 0.137 

Project Scope Management (PSM) 
Consultant 0.942 43 0.030 

Contractor 0.938 79 0.001 

Project Schedule Management (PSchM) 
Consultant 0.921 43 0.006 

Contractor 0.959 79 0.012 

Project Cost Management (PCM) 
Consultant 0.921 43 0.006 

Contractor 0.971 79 0.065 

Project Quality Management (PQM) 
Consultant 0.957 43 0.110 

Contractor 0.960 79 0.014 

Project Resource Management (PRM) 
Consultant 0.912 43 0.003 

Contractor 0.968 79 0.044 

Project Communication Management (PCmM) 
Consultant 0.935 43 0.018 

Contractor 0.960 79 0.014 

Project Risk Management (PRiM) 
Consultant 0.946 43 0.042 

Contractor 0.924 79 0.000 

Project Procurement Management (PPM) 
Consultant 0.961 43 0.155 

Contractor 0.959 79 0.013 

Project Stakeholder Management (PSkM) 
Consultant 0.953 43 0.074 

Contractor 0.942 79 0.001 

Cost (C) 
Consultant 0.953 43 0.079 

Contractor 0.936 79 0.001 

Time (T) 
Consultant 0.957 43 0.108 

Contractor 0.924 79 0.000 

Quality (Q) 
Consultant 0.969 43 0.283 

Contractor 0.926 79 0.000 

 

Table 4-7 shows that the gathered data for Project Integration Management are 

normally distributed for both the consultant and the contractor while only the data coming 

from the consultant for Project Quality Management, Procurement Management, Stakeholder 

Management, and all the Project Performance variables (Cost, Time, and Quality) are 

normally distributed. On the other hand, the rest of the data collected doesn’t fit with 

normally distributed data.  
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4.3.1 Current Position 

The null hypothesis for the next step in the analysis is: H01: Respondents with 

different job positions (Project Manager, Assistant Project Manager, Construction Manager, 

Office Engineer, Site Engineer, and Others) have no differences in their responses toward 

this study variables. Tables 4-8 shows the descriptive analysis of the respondents depending 

on their current position, followed by Tables 4-9, 4-10, and 4-11 that cover the ANOVA test 

results.  

Table 4-8: Respondents Answers According to Their Current Position 

Current position RF PIM PSM PSchM PCM PQM PRM PCmM PRiM PPM PSkM C T Q 

Assistant 

Project 

Manager  

Mean 3.0 2.8 3.2 3.4 3.0 3.0 3.1 2.7 2.8 3.3 2.9 3.1 2.9 3.2 

N 28 28 28 28 28 28 28 28 28 28 28 28 28 28 

Std. 

Deviation 
0.7 0.9 1.0 0.9 0.9 1.1 0.8 0.8 1.2 0.9 0.9 1.0 1.1 0.8 

Construction 

Manager  

Mean 3.1 3.0 3.3 3.6 3.2 3.1 3.1 2.8 2.9 3.4 3.1 3.2 3.2 3.3 

N 19 19 19 19 19 19 19 19 19 19 19 19 19 19 

Std. 

Deviation 
0.6 0.7 0.8 0.5 0.7 1.1 0.9 0.8 1.1 0.8 1.0 0.9 1.2 0.9 

Office 

Engineer 

Mean 3.3 2.7 3.3 3.5 3.0 3.0 2.9 2.8 2.6 3.1 2.8 2.7 3.0 3.1 

N 13 13 13 13 13 13 13 13 13 13 13 13 13 13 

Std. 

Deviation 
0.6 0.6 0.4 0.8 0.7 0.7 0.5 0.8 0.6 0.6 0.5 0.4 0.9 0.5 

Other 

Mean 3.0 2.7 3.5 4.0 3.3 3.1 3.3 2.9 2.3 3.5 2.8 3.0 2.5 3.5 

N 9 9 9 9 9 9 9 9 9 9 9 9 9 9 

Std. 

Deviation 
0.5 0.9 0.8 0.8 1.1 1.1 0.9 1.1 0.9 1.0 1.1 1.0 1.0 0.5 

Project 

Manager 

Mean 3.1 2.9 3.2 3.6 3.0 2.9 3.0 2.9 2.5 3.2 2.9 3.2 3.0 3.4 

N 32 32 32 32 32 32 32 32 32 32 32 32 32 32 

Std. 

Deviation 
0.7 0.7 0.7 0.8 0.6 0.8 0.7 0.7 0.9 0.8 0.7 0.7 0.8 0.7 

Site 

Engineer 

Mean 3.2 2.8 3.3 3.7 3.2 2.8 3.1 2.9 2.6 3.5 2.8 3.1 2.7 3.2 

N 21 21 21 21 21 21 21 21 21 21 21 21 21 21 

Std. 

Deviation 
0.4 0.7 0.8 0.6 0.8 1.0 0.8 0.9 1.2 0.6 0.9 0.7 1.2 0.7 

Total 

Mean 3.1 2.8 3.3 3.6 3.1 3.0 3.1 2.8 2.6 3.3 2.9 3.1 2.9 3.3 

N 122 122 122 122 122 122 122 122 122 122 122 122 122 122 

Std. 

Deviation 
0.6 0.7 0.8 0.8 0.8 0.9 0.7 0.8 1.0 0.8 0.9 0.8 1.1 0.7 

 

Table 4-9 depicts the ANOVA result regarding the risk factors. The p-value is above 

0.05, which suggests accepting the null hypothesis, which indicates that the respondents have 

no significant difference between their answers toward the risk factors no matter what 
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position they're currently holding. Table 4-10 shows the ANOVA results regarding the 

project performance indicators (i.e., Cost, Time, and Quality). The p-values are above 0.05, 

which suggests accepting the null hypothesis, which indicates that the respondents have no 

significant difference between their answers toward the project performance indicators no 

matter what position they're holding. 

Table 4-9: ANOVA Results toward the Risk Factors (Current Position) 

ANOVA 
 Variables   Sum of Squares df Mean Square F Sig. 

Risk Factors 

Between Groups 0.750 5 0.150 0.380 0.862 

Within Groups 45.845 116 0.395   

Total 46.595 121    

 

Table 4-10: ANOVA Results toward Project Performance (Current Position) 

ANOVA 

 Variables   Sum of Squares df Mean Square F Sig. 

Cost 

Between Groups 2.254 5 0.451 0.641 0.669 

Within Groups 81.532 116 0.703   

Total 83.786 121    

Time 

Between Groups 4.321 5 0.864 0.769 0.574 

Within Groups 130.345 116 1.124   

Total 134.666 121    

Quality 

Between Groups 2.092 5 0.418 0.777 0.568 

Within Groups 62.479 116 0.539   

Total 64.571 121    

 

Finally, Table 4-11 shows the ANOVA results regarding the maturity indicators (the 

ten knowledge areas practices and processes). The p-values are above 0.05, which suggests 

accepting the null hypothesis, which indicates that the respondents have no significant 

difference between their answers toward the maturity of their organization no matter what 

position they're holding. 
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Table 4-11: ANOVA Results toward Maturity Indicators (Current Position) 

ANOVA 

 Variables   
Sum of 

Squares 
df 

Mean 

Square 
F Sig.  Variables   

Sum of 

Squares 
df 

Mean 

Square 
F Sig. 

PIM 

Between 

Groups 
1.03 5.00 0.21 0.37 0.869 

PPM 

Between 

Groups 
1.96 5.00 0.39 0.63 0.676 

Within 

Groups 
64.60 116.00 0.56   Within 

Groups 
71.90 116.00 0.62   

Total 65.63 121.00    Total 73.86 121.00    

PSM 

Between 

Groups 
0.76 5.00 0.15 0.25 0.941 

PSkM 

Between 

Groups 
1.57 5.00 0.31 0.41 0.841 

Within 

Groups 
71.77 116.00 0.62   Within 

Groups 
88.54 116.00 0.76   

Total 72.53 121.00    Total 90.11 121.00    

PSchM 

Between 

Groups 
2.34 5.00 0.47 0.79 0.556        

Within 

Groups 
68.38 116.00 0.59          

Total 70.72 121.00           

PCM 

Between 

Groups 
1.07 5.00 0.21 0.36 0.876        

Within 

Groups 
69.66 116.00 0.60          

Total 70.73 121.00           

PQM 

Between 

Groups 
1.44 5.00 0.29 0.32 0.900        

Within 

Groups 
104.34 116.00 0.90          

Total 105.78 121.00           

PRM 

Between 

Groups 
1.07 5.00 0.21 0.38 0.861        

Within 

Groups 
65.29 116.00 0.56          

Total 66.36 121.00           

PCmM 

Between 

Groups 
0.89 5.00 0.18 0.27 0.930        

Within 

Groups 
76.72 116.00 0.66          

Total 77.60 121.00           

PRiM 

Between 

Groups 
3.76 5.00 0.75 0.68 0.640        

Within 

Groups 
128.34 116.00 1.11          

Total 132.09 121.00           

 

The ANOVA results show that there is an agreement between the respondents 

regardless of their current position in the construction industry.  

4.3.2 Project Type 

The null hypothesis for this subsequent analysis is: H02: Respondents working in 

different types of projects (i.e., Commercial, Residential, and Others) have no differences in 
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their responses toward this study variables. Tables 4-12 show the descriptive analysis of the 

respondents depending on their current position, followed by Tables 4-13, 4-14, and 4-15 that 

cover the ANOVA test results. 

Table 4-12: Respondents Answers According to Project Type 

Type of 

projects 
  RF PIM PSM PSchM PCM PQM PRM PCmM PRiM PPM PSkM C T Q 

Commercial 

Mean 3.20 2.63 3.13 3.39 3.00 2.73 2.97 2.61 2.53 3.24 2.81 2.92 2.68 3.10 

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 

Std. 

Deviation 
0.59 0.64 0.74 0.74 0.75 0.76 0.70 0.72 1.00 0.74 0.82 0.85 1.07 0.70 

Other 

Mean 2.89 2.97 3.38 3.73 3.19 3.32 3.08 3.02 2.79 3.41 3.10 3.30 3.16 3.45 

N 29 29 29 29 29 29 29 29 29 29 29 29 29 29 

Std. 

Deviation 
0.77 0.89 0.91 0.83 0.94 1.18 0.88 0.89 1.18 0.88 1.01 0.94 1.02 0.84 

Residential 

Mean 3.21 2.97 3.40 3.70 3.19 3.05 3.23 2.97 2.70 3.39 2.95 3.16 3.03 3.42 

N 40 40 40 40 40 40 40 40 40 40 40 40 40 40 

Std. 

Deviation 
0.50 0.69 0.70 0.71 0.62 0.88 0.68 0.78 1.01 0.77 0.79 0.69 1.02 0.65 

Total 

Mean 3.13 2.82 3.28 3.57 3.11 2.97 3.08 2.83 2.65 3.33 2.92 3.09 2.91 3.29 

N 122 122 122 122 122 122 122 122 122 122 122 122 122 122 

Std. 

Deviation 
0.62 0.74 0.77 0.76 0.76 0.93 0.74 0.80 1.04 0.78 0.86 0.83 1.05 0.73 

 

Table 4-13 depicts the ANOVA result regarding the risk factors. The p-value is above 

0.05, which suggests accepting the null hypothesis, which indicates that the respondents have 

no significant difference between their answers toward the risk factors no matter what type of 

project they are working in. On the other hand, Table 4-14 shows the ANOVA results 

regarding the project performance indicators. The p-values are above 0.05 for cost and time 

which suggests accepting the null hypothesis and there is no difference in the participants' 

responses. However, it also shows that the p-value for the Quality variable is slightly less 

than 0.05 which suggests rejecting the hypothesis for this specific variable. Thus, the 

respondents who work in different project types had different answers regarding the quality 

of the projects performed by their organizations.  
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Table 4-13:  ANOVA Results toward the Risk Factors (Project Type) 

ANOVA 

 Variables   Sum of Squares df Mean Square F Sig. 

Risk Factors 

Between Groups 2.175 2 1.087 2.913 0.058 

Within Groups 44.420 119 0.373   

Total 46.595 121    

 

Table 4-14: ANOVA Results toward Project Performance (Project Type) 

ANOVA 
 Variables   Sum of Squares df Mean Square F Sig. 

Cost 

Between Groups 2.903 2 1.451 2.135 0.123 

Within Groups 80.883 119 0.680   

Total 83.786 121    

Time 

Between Groups 5.092 2 2.546 2.338 0.101 

Within Groups 129.574 119 1.089   

Total 134.666 121    

Quality 

Between Groups 3.245 2 1.622 3.148 0.047 

Within Groups 61.326 119 0.515   

Total 64.571 121    

 

Finally, Table 4-15 shows the ANOVA results regarding maturity indicators. The p-

values are above 0.05 for Project Scope Management, Project Schedule Management, Project 

Cost Management, Project Resource Management, Project Risk Management, Project 

Procurement Management, and Project Stakeholder Management. This suggests accepting 

the null hypothesis, which indicates that the respondents who work in different project types 

had no significant difference in their answers towards the mentioned knowledge areas. On 

the other hand, the p-values are less than 0.05 for Project Integration Management, Project 

Quality Management, and Project Communication Management. This suggests rejecting the 

null hypothesis, which indicates that the respondents who work in different project types had 

different answers regarding Quality and Communication Management. 
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Table 4-15: ANOVA Results toward Maturity Indicators (Project Type) 

ANOVA 

    
Sum of 

Squares 
df 

Mean 

Square 
F Sig.     

Sum of 

Squares 
df 

Mean 

Square 
F Sig. 

PIM 

Between 

Groups 
3.44 2.00 1.72 3.29 0.040 

PPM 

Between 

Groups 
0.76 2.00 0.38 0.62 0.539 

Within 

Groups 
62.18 119.00 0.52   Within 

Groups 
73.10 119.00 0.61   

Total 65.63 121.00    Total 73.86 121.00    

PSM 

Between 

Groups 
2.07 2.00 1.04 1.75 0.178 

PSkM 

Between 

Groups 
1.69 2.00 0.85 1.14 0.324 

Within 

Groups 
70.46 119.00 0.59   Within 

Groups 
88.42 119.00 0.74   

Total 72.53 121.00    Total 90.11 121.00    

PSchM 

Between 

Groups 
3.24 2.00 1.62 2.86 0.061         

Within 

Groups 
67.48 119.00 0.57           

Total 70.72 121.00            

PCM 

Between 

Groups 
1.10 2.00 0.55 0.94 0.394         

Within 

Groups 
69.63 119.00 0.59           

Total 70.73 121.00            

PQM 

Between 

Groups 
6.69 2.00 3.34 4.01 0.021         

Within 

Groups 
99.09 119.00 0.83           

Total 105.78 121.00            

PRM 

Between 

Groups 
1.49 2.00 0.74 1.37 0.259         

Within 

Groups 
64.87 119.00 0.55           

Total 66.36 121.00            

PCmM 

Between 

Groups 
4.39 2.00 2.19 3.57 0.031         

Within 

Groups 
73.21 119.00 0.62           

Total 77.60 121.00            

PRiM 

Between 

Groups 
1.41 2.00 0.71 0.64 0.527         

Within 

Groups 
130.68 119.00 1.10           

Total 132.09 121.00                  

 

4.3.3 Working Experience 

The null hypothesis for this stage of analysis is: H03: Respondents with different years 

of experience (less than five years, between five and ten, between ten and fifteen, and more 

than fifteen years) have no differences in their responses toward this study variables. Table 4-
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16 show the descriptive analysis of the respondents depending on their current position, 

followed by Tables 4-17, 4-18, and 4-19 that cover the ANOVA test results. 

Table 4-16: Respondents Answers According to Their Working Experience 

Working 

experience 
  RF PIM PSM PSchM PCM PQM PRM PCmM PRiM PPM PSkM C T Q 

< 5 years 

Mean 2.82 2.36 2.79 3.12 2.70 2.17 2.58 2.61 2.06 2.82 2.23 2.70 2.32 2.83 

N 11 11 11 11 11 11 11 11 11 11 11 11 11 11 

Std. 

Deviation 
0.87 0.80 0.96 1.04 0.89 0.79 0.80 0.77 0.76 0.93 0.81 0.96 1.01 0.95 

> 15 years 

Mean 3.00 2.85 3.36 3.69 2.96 3.01 3.13 2.83 2.53 3.38 3.02 3.17 2.89 3.34 

N 28 28 28 28 28 28 28 28 28 28 28 28 28 28 

Std. 

Deviation 
0.63 0.73 0.73 0.77 0.69 0.92 0.74 0.82 0.92 0.80 0.84 0.85 1.03 0.81 

10 - 15 years 

Mean 3.10 2.83 3.23 3.55 3.39 3.07 3.08 2.80 2.81 3.28 3.03 3.18 3.14 3.19 

N 22 22 22 22 22 22 22 22 22 22 22 22 22 22 

Std. 

Deviation 
0.58 0.71 0.56 0.44 0.47 0.75 0.66 0.71 1.05 0.64 0.74 0.59 0.89 0.66 

5 - 10 years 

Mean 3.25 2.89 3.34 3.61 3.14 3.07 3.15 2.87 2.75 3.41 2.97 3.09 2.93 3.38 

N 61 61 61 61 61 61 61 61 61 61 61 61 61 61 

Std. 

Deviation 
0.56 0.72 0.81 0.79 0.83 0.97 0.74 0.84 1.12 0.78 0.88 0.87 1.11 0.66 

Total 

Mean 3.13 2.82 3.28 3.57 3.11 2.97 3.08 2.83 2.65 3.33 2.92 3.09 2.91 3.29 

N 122 122 122 122 122 122 122 122 122 122 122 122 122 122 

Std. 

Deviation 
0.62 0.74 0.77 0.76 0.76 0.93 0.74 0.80 1.04 0.78 0.86 0.83 1.05 0.73 

 

Table 4-17 depicts the ANOVA result regarding the risk factors. The p-value is above 

0.05, which suggests accepting the null hypothesis, which indicates that the respondents have 

no significant difference between their answers toward the risk factors depending on their 

working experience. Table 4-18 shows the ANOVA results regarding the project 

performance indicators (i.e., Cost, Time, and Quality). The p-value is above 0.05, which 

suggests accepting the null hypothesis, which indicates that the respondents who have 
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different working experiences have no difference in their answers toward the project 

performance.  

Table 4-17: ANOVA Results toward the Risk Factors (Working Experience) 

ANOVA 
 Variables   Sum of Squares df Mean Square F Sig. 

Risk Factors 

Between Groups 2.43 3.00 0.81 2.16 0.096 

Within Groups 44.17 118.00 0.37   

Total 46.59 121.00    

 

Table 4-18: ANOVA Results toward Project Performance (Working Experience) 

ANOVA 

    Sum of Squares df Mean Square F Sig. 

Cost 

Between Groups 2.05 3.00 0.68 0.99 0.402 

Within Groups 81.74 118.00 0.69   

Total 83.79 121.00    

Time 

Between Groups 5.02 3.00 1.67 1.52 0.212 

Within Groups 129.64 118.00 1.10   

Total 134.67 121.00    

Quality 

Between Groups 3.09 3.00 1.03 1.98 0.121 

Within Groups 61.48 118.00 0.52   

Total 64.57 121.00    

 

Finally, Table 4-19 shows the ANOVA results toward the maturity indicators. The p-

values are above 0.05 for Project Integration Management, Project Scope Management, 

Project Schedule Management, Project Cost Management, Project Resource Management, 

Project Communication Management, Project Risk Management, and Project Procurement 

Management. This suggests accepting the null hypothesis, which indicates that the 

respondents who have different working experiences have no difference in their answers 

toward the mentioned knowledge areas. On the other hand, the p-values are less than 0.05 for 

Project Quality Management and Project Stakeholder Management. This suggests rejecting 

the null hypothesis, which indicates that the respondents who have different working 

experiences had different answers regarding Quality and Stakeholder Management. In other 
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words, the respondents have a difference in their answers toward the quality and stakeholder 

management practices. 

Table 4-19: ANOVA Results toward Maturity Indicators (Working Experience) 

ANOVA 

    
Sum of 

Squares 
df 

Mean 

Square 
F Sig.     

Sum of 

Squares 
df 

Mean 

Square 
F Sig. 

PIM 

Between 

Groups 
2.63 3.00 0.88 1.64 0.184 

PPM 

Between 

Groups 
3.37 3.00 1.12 1.88 0.137 

Within 

Groups 
63.00 118.00 0.53   Within 

Groups 
70.49 118.00 0.60   

Total 65.63 121.00    Total 73.86 121.00    

PSM 

Between 

Groups 
3.13 3.00 1.04 1.77 0.156 

PSkM 

Between 

Groups 
5.97 3.00 1.99 2.79 0.044 

Within 

Groups 
69.41 118.00 0.59   Within 

Groups 
84.14 118.00 0.71   

Total 72.53 121.00    Total 90.11 121.00    

PSchM 

Between 

Groups 
2.73 3.00 0.91 1.58 0.198         

Within 

Groups 
67.99 118.00 0.58           

Total 70.72 121.00            

PCM 

Between 

Groups 
4.35 3.00 1.45 2.58 0.057         

Within 

Groups 
66.38 118.00 0.56           

Total 70.73 121.00            

PQM 

Between 

Groups 
7.95 3.00 2.65 3.20 0.026         

Within 

Groups 
97.83 118.00 0.83           

Total 105.78 121.00            

PRM 

Between 

Groups 
3.08 3.00 1.03 1.92 0.131         

Within 

Groups 
63.28 118.00 0.54           

Total 66.36 121.00            

PCmM 

Between 

Groups 
0.66 3.00 0.22 0.34 0.799         

Within 

Groups 
76.95 118.00 0.65           

Total 77.60 121.00            

PRiM 

Between 

Groups 
5.49 3.00 1.83 1.70 0.170         

Within 

Groups 
126.61 118.00 1.07           

Total 132.09 121.00                  
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4.3.4 Participation in the Construction Industry 

The null hypothesis for this stage of analysis is H04: The distribution of the 

questionnaire variables is the same across categories of the respondents’ participation in the 

construction project implementation. Table 4-20 shows the results of the Mann-Whitney U 

test, the hypothesis test summary indicating that the null hypothesis was accepted for the 

majority of the variables.  

Table 4-20: Hypothesis Test Summary for Mann-Whitney U Test  

  Null Hypothesis Test Sig. Decision 

1 
The distribution of Risk Factors is the same across categories of 

type of participation in construction project implementation. 

Independent-Samples 

Mann-Whitney U Test 
0.65 

Retain the null 

hypothesis. 

2 

The distribution of Project Integration Management is the same 

across categories of type of participation in construction project 

implementation. 

Independent-Samples 

Mann-Whitney U Test 
0.972 

Retain the null 

hypothesis. 

3 

The distribution of Project Scope Management is the same 

across categories of type of participation in construction project 

implementation. 

Independent-Samples 

Mann-Whitney U Test 
0.976 

Retain the null 

hypothesis. 

4 

The distribution of Project Schedule Management is the same 

across categories of type of participation in construction project 

implementation. 

Independent-Samples 

Mann-Whitney U Test 
0.779 

Retain the null 

hypothesis. 

5 

The distribution of Project Cost Management is the same across 

categories of type of participation in construction project 

implementation. 

Independent-Samples 

Mann-Whitney U Test 
0.272 

Retain the null 

hypothesis. 

6 

The distribution of Project Quality Management is the same 

across categories of type of participation in construction project 

implementation. 

Independent-Samples 

Mann-Whitney U Test 
0.828 

Retain the null 

hypothesis. 

7 

The distribution of Project Resource Management is the same 

across categories of type of participation in construction project 

implementation. 

Independent-Samples 

Mann-Whitney U Test 
0.211 

Retain the null 

hypothesis. 

8 

The distribution of Project Communication Management is the 

same across categories of type of participation in construction 

project implementation. 

Independent-Samples 

Mann-Whitney U Test 
0.862 

Retain the null 

hypothesis. 

9 

The distribution of Project Risk Management is the same across 

categories of type of participation in construction project 

implementation. 

Independent-Samples 

Mann-Whitney U Test 
0.665 

Retain the null 

hypothesis. 

10 

The distribution of Project Procurement Management is the 

same across categories of type of participation in construction 

project implementation. 

Independent-Samples 

Mann-Whitney U Test 
0.000 

Reject the null 

hypothesis. 

11 

The distribution of Project Stakeholder Management is the same 

across categories of type of participation in construction project 

implementation. 

Independent-Samples 

Mann-Whitney U Test 
0.886 

Retain the null 

hypothesis. 

12 
The distribution of Cost is the same across categories of type of 

participation in construction project implementation. 

Independent-Samples 

Mann-Whitney U Test 
0.239 

Retain the null 

hypothesis. 

13 
The distribution of Time is the same across categories of type of 

participation in construction project implementation. 

Independent-Samples 

Mann-Whitney U Test 
0.685 

Retain the null 

hypothesis. 

14 
The distribution of Quality is the same across categories of type 

of participation in construction project implementation. 

Independent-Samples 

Mann-Whitney U Test 
0.044 

Reject the null 

hypothesis. 

Asymptotic significances are displayed. The significance level is .050. 
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Table 4-20 shows that the p-values are more than 0.05 for twelve variables out of the 

fourteen, these values indicate that there is an agreement between the contractors and the 

consultants in the Jordanian construction industry towards each one of these variables. Figure 

4-1 is a sample of the Mann-Whitney U test summary for one of these variables, the 

responses towards the Project Scope Management with a graph showing the frequency of the 

responses for both contractors and consultants’ organizations.  The graph shows how the 

mean values are close between the consultants (#1, in blue) and the contractors (#2, in red). 

Also, the p-value is 0.976 with 1704 as a Mann-Whitney U value.  

 

Figure 4-1: Mann-Whitney U Test Summary (Project Scope Management)   

 

The two variables that had a p-value less than 0.05 are Project Procurement 

Management and the Quality indicator within the project performance. Figure 4-2 shows the 

p-value for the procurement management variable. The p-value is less than 0.05 which 

indicates that the respondents have different responses towards Project Procurement 

Management depending on their type of participation in the construction projects.  In 
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addition, Figure 4-3 shows that the p-value for the Quality variable within the project 

performance is less than 0.05. This suggests that contractors and consultants have a 

significant difference in their answers toward the quality of the projects performed by their 

organization. 

 

Figure 4-2: Mann-Whitney U Test Summary (Project Procurement Management)   

  

 

Figure 4-3: Mann-Whitney U Test Summary (Quality of Project Performance)   
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4.4 Maturity Evaluation 

The main objective of this section is to assess and evaluate the maturity of the 

organization in Jordan. This section built on an in-depth understanding of the maturity 

concept from Chapter Two, which allows the organizations in the industry to improve their 

practices to overcome the past management malpractices and achieve a better project 

performance. In addition, this section helps the organizations to measure to what extent it is 

executing Project Management against the practice of its peers in the industry, as well as 

determine how mature its projects. 

As mentioned in Chapter Three, a comprehensive list of Project Management 

Maturity Model measurement instruments was gathered to assess and evaluate the maturity 

of the organization in Jordan, and to link the knowledge areas together. These instruments 

were selected from four main sources: Grant and Pennypacker (2006), Yimam (2011), 

Project Management Institute (2017), and Malik et al. (2018) to cover each knowledge area 

within the maturity models. This section doesn’t aim to develop a new maturity model but it 

intends to utilize the three maturity models mentioned in Chapter Two to achieve this study’s 

objectives.  

It’s worth mentioning that there is an agreement between researchers that the maturity 

models are comprised of five levels, and any organization would fall into one of these levels. 

Hence, each level represents a different degree of maturity in Project Management (Mullaly 

2006, Yazici 2009, Kerzner 2017). Therefore, and since each level of maturity has specific 

processes, these processes help the organization to achieve a better understanding of each 

level of maturity and help the organization to assess and keep track of their improvement 

(Cooke-Davies, 2004). Kerzner (2017) suggests that these levels allow the organization to 
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evaluate their relative strengths and weaknesses against a range of practices, and to identify 

their specific Project Management goals.  

As mentioned in Chapter Three, each knowledge area has its own maturity level, and 

that could be decided by pointing out the lowest level of maturity between the measurement 

instruments assigned for each knowledge area. The maturity level was assigned by 

calculating the values of median and mode for each measurement instrument to reflect a 

better understanding. Therefore, the maturity level for each knowledge area was assigned by 

selecting the lowest level within the instruments related to it. 

Table 4-21 shows the maturity level for the Jordanian organizations per each 

knowledge area. The values in the table represent all the responses from contractors and 

consultants together since there was an agreement between them towards nine out of the ten 

knowledge areas (except the Project Procurement Management). However, the maturity 

levels for Project Procurement Management were evaluated later on to assess the levels for 

contractors and consultants separately in Table 4-22 to accommodate the significant 

difference between the respondents for these two groups.  

The evaluation of the maturity level for the organizations in Jordan showed that 

Project Integration Management and Project Risk Management achieved Level 1 of maturity. 

Project Schedule Management and Project Procurement Management achieved level 3 of 

maturity. In addition, six knowledge areas (Scope, Cost, Quality, Resource, Communication, 

and Stakeholder) were evaluated at Level 2 of maturity. 

Table 4-22 shows that there is a significant difference between the contractors' and 

the consultants’ responses towards Project Procurement Management. Therefore, the 
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maturity was evaluated separately. Contractors' maturity aligns with the overall evaluation 

which set the Procurement Management at Level 3 while the consultant achieved Level 2.  

As Table 4-22 shows, the difference comes from PPM3 (The staff are trained in 

procurement management, and have a strategy to deal with payments, authorizations, 

subcontractors’ services, and requisition) and PPM4 (Develops standard procurement 

documents and keep monitoring it to better control the procurement processes). Hence, the 

nature of the contractor specific duties forces them to interact with these practices more often 

than the consultant which supports why the contractors have been evaluated slightly more 

mature when it comes to procurement management.  
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Table 4-21: Summary of Maturity Level per Each Knowledge Area 

Practices 

and 

processes 

N 

Median Mode 
Maturity 

Level 

Practices 

and 

processes 

N 

Median Mode 
Maturity 

Level Valid 

Sample 

Valid 

Sample 

PIM1 122 3.0000 2.00 

1.00 

PRM1 122 4.0000 4.00 

2.00 

PIM2 122 2.0000 2.00 PRM2 122 4.0000 4.00 

PIM3 122 2.0000 1.00 PRM3 122 3.0000 2.00 

PIM4 122 3.0000 3.00a PRM4 122 3.0000 2.00 

PIM5 122 2.0000 2.00 PRM5 122 3.0000 3.00 

PIM6 122 4.0000 4.00 PRM6 122 3.0000 2.00 

PSM1 122 3.0000 4.00 

2.00 

PRM7 122 3.0000 4.00 

PSM2 122 3.0000F 2.00a PCmM1 122 3.0000 2.00 

2.00 PSM3 122 4.0000 4.00 PCmM2 122 3.0000 2.00a 

PSM4 122 3.0000 3.00 PCmM3 122 3.0000 3.00 

PSM5 122 4.0000 4.00 PRiM1 122 3.0000 2.00a 

1.00 

PSM6 122 4.0000 4.00 PRiM2 122 3.0000 2.00 

PSchM1 122 4.0000 4.00 

3.00 

PRiM3 122 3.0000 1.00 

PSchM2 122 4.0000 4.00 PRiM4 122 3.0000 2.00 

PSchM3 122 4.0000 4.00 PRiM5 122 2.0000 1.00 

PSchM4 122 4.0000 4.00 PRiM6 122 2.0000 1.00 

PSchM5 122 3.0000 3.00 PRiM7 122 3.0000 1.00 

PSchM6 122 3.0000 3.00 PRiM8 122 3.0000 1.00 

PCM1 122 4.0000 4.00 

2.00 

PPM1 122 4.0000 4.00 

3.00 
PCM2 122 3.0000 2.00 PPM2 122 3.0000 3.00 

PCM3 122 2.0000 2.00 PPM3 122 3.0000 4.00 

PCM4 122 3.0000 4.00 PPM4 122 3.0000 3.00 

PCM5 122 3.0000 3.00 PSkM1 122 3.0000 2.00 

2.00 
PCM6 122 3.0000 3.00 PSkM2 122 3.0000 2.00 

PQM1 122 3.0000 4.00 

2.00 

PSkM3 122 3.0000 3.00 

PQM2 122 3.0000 3.00 PSkM4 122 3.0000 3.00 

PQM3 122 3.0000 2.00           

PQM4 122 3.0000 2.00           

PQM5 122 2.0000 2.00           

PQM6 122 3.0000 3.00           

a. Multiple modes exist. The smallest value is shown 
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Table 4-22: Maturity Level of Project Procurement Management (Contractor vs Consultant) 

  Contractor Consultant 

Practices and processes 
N 

Median Mode Maturity Level 
N 

Median Mode Maturity Level 
Valid Valid 

PPM1 79 4.0000 4.00 

3 

43 3.0000 4.00 

2 
PPM2 79 3.0000 3.00 43 3.0000 3.00 

PPM3 79 4.0000 4.00 43 3.0000 2.00a 

PPM4 79 4.0000 3.00 43 3.0000 2.00 

a. Multiple modes exist. The smallest value is shown 

 

4.5 Exploratory Factor Analysis:  

As mentioned in Chapter Three, the goal of factor analysis is to set the number and 

nature of factors that explain the variation and covariation through a group of indicators 

(Brown 2015). Conducting the factor analysis would help to understand the structure of the 

correlations among measured variables by assessing the pattern of relations between the 

common factors and each of the measured variables by factor loadings (Fabrigar et al, 1999, 

Bacon and Bacon 2001). 

4.5.1 Factor Analysis for the Risk Factors 

The factor analysis technique was used to identify and regroup the risk factors to 

achieve a model good fit which might result in data reduction. The reduction process 

includes taking scores on a large set of factors and reducing them to “scores on a smaller set 

of composite factors that hold as much information from the original factors as possible” 

(Fabrigar et al, 1999). 

Table 4-23 shows the pattern matrix which holds the load values for each variable. 

Each row of the pattern matrix is essentially a regression equation where the standardized 

observed variable is expressed as a function of the factors, each load value is a regression 
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coefficient (Thompson 2004). The risk factors as variables would better fit the model if they 

were grouped into four factor groups. Tabachnick and Fidell (2007) followed Comrey and 

Lee (1992) in using more stringent cut-offs going from 0.32 (poor), 0.45 (fair), 0.55 (good), 

0.63 (very good) or 0.71 (excellent). A cut-off of 0.6 was followed in this study, 

MacCallum et al. (1999, 2001) advocate that all items in a factor model should have 

communalities of over 0.60 or an average communality of 0.7 to justify performing a factor 

analysis with small sample sizes.  

After the data reduction process, four factor groups were established, eight of the 

risks were regrouped out of the seventeen factors. The first group includes the risk of 

defective design, late decisions making by other project participants, and poor coordination 

with the subcontractor. The second group has only the risk of corruption, including bribery at 

sites. The third group includes stakeholders’ financial instability and inadequate distribution 

of responsibilities and risks. The fourth group includes adverse weather conditions and the 

use of illegal foreign labor. 

Finally, Table 4-23 also shows that the variables have no cross-loading issues; cross-

loading exists when a variable significantly loads on multiple groups (Hsu et al. 2014), and 

all of the variables in this section had loaded significantly only in one group.  

4.5.2 Factor Analysis for the Project Management Maturity Indicators:  

The factor analysis technique was used to identify and regroup the maturity indicators 

to achieve a better fit to the model of this study. Table 4-24 shows the pattern matrix which 

holds the loadings for each variable. They were regrouped into eleven factors groups instead 

of the ten that were based on the PMBOK knowledge areas. Seven of the new factor groups 

have indicators that generated from the same knowledge (i.e. Integration, scope, schedule, 
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cost, quality, procurement, and communication), these groups will have the same names of 

the knowledge areas that the indicators were extracted from (PIM, PSM, PSchM, PCM, 

PQM, PPM and, PCmM, respectively).  

Table 4-23: Pattern Matrix for the Risk Factors  

Risks 

Number 

Pattern Matrixa 

Risk Factors and Potential Problems 
Component 

1 2 3 4 

F2 Risk of defective design (Changes to initial design) 
0.80     0.13 

F10 Late decisions making by other project participants 
0.75       

F9 Poor coordination with subcontractor 
0.61 -0.15 0.12 0.52 

F1 Improper scope of work or changes in it (change order) 
0.42 0.15 0.33   

F4 Poor performance of subcontractor 
0.38 0.31 0.37 -0.12 

F7 Corruption including bribery at sites 
  0.93 -0.27 0.18 

F13 Regional and local political instability 
-0.14 0.56 0.23 0.24 

F15 Delays due to disputes with contractor 
0.48 0.54 -0.26 -0.25 

F14 Inaccurate execution plan (Construction methods selected) 
0.10 0.49 0.15   

F12 
Client special requests, excessive-quality expectations and 

standards 
0.44 0.47     

F17 Risk of unforeseen and differing site conditions 
0.29 0.32 0.12 0.25 

F6 Stakeholders’ financial instability 
0.15 -0.39 0.93   

F5 Inadequate distribution of responsibilities and risks 
  0.11 0.71   

F3 Inaccurate estimation of quantities of work 
-0.23 0.44 0.55   

F8 Lack of qualified staff 
0.18 0.31 0.49   

F11 Adverse weather conditions 
0.24   -0.22 0.90 

F16 Use of illegal foreign labor 
-0.35 0.25 0.14 0.69 

Extraction Method: Principal Component Analysis.   Rotation Method: Promax with Kaiser 

Normalization. 

a. Rotation converged in 14 iterations 

 

One of the groups has eight indicators from the risk management area along with one 

indicator from the stakeholder management --There is an effort to communicate and work 
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with the stakeholders to influence their expectation, address their concerns, and resolve 

issues by preparing reports and providing them on a planned schedule to relevant 

stakeholders-- which can be considered as a risk monitoring and control practice. This group 

will be named after the project risk management knowledge area (PRiM). Two groups share 

indicators from the resource management area but according to the indicators loading, they 

were separated into two groups. They will be named project resource management one and 

two (G1PRM and G2PRM). The last group has two indicators one from the integration 

management and the other from the scope management and it will be named group number 

eleven (G11PM3).   

Due to the data reduction process, thirty-five variables were selected out of the fifty-

six and the stakeholder management area is no longer represented by its own group; instead, 

one of its indicators was merged with the new risk management group. Finally, Table 4-24 

also shows that the variables have no cross-loading issues, and all the variables had loaded 

significantly only in one group.  

Table 4-24: Pattern Matrix for the Maturity Indicators 

Pattern Matrixa 

  

Component 

1 2 3 4 5 6 7 8 9 10 11 

PRiM4 1.03     0.16   -0.14       -0.10   

PRiM5 1.00 0.13       -0.12     -0.13     

PRiM8 0.94 -0.14                 0.11 

PRiM3 0.93                   0.17 

PRiM6 0.92 -0.16     -0.12   0.11         

PRiM2 0.87 -0.27 0.11   0.16 0.21 -0.14 0.13 -0.11     

PRiM7 0.81 -0.27                 0.15 

PRiM1 0.68 -0.22 -0.13   0.17 0.19   0.14   -0.15   

PSkM4 0.63   0.22 -0.18 0.14 -0.16 0.10 -0.28     0.14 

PIM5 0.59 0.35     -0.26 -0.12   0.11 0.18 -0.12   

PSkM2 0.59       0.20 0.28   -0.26 0.12 -0.10   
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Pattern Matrixa 

  

Component 

1 2 3 4 5 6 7 8 9 10 11 

PSkM3 0.56 0.17 0.38   -0.10 0.19 -0.10 -0.37     -0.13 

PSkM1 0.49 0.14   0.21 0.26     -0.15     0.11 

PQM5 0.48 0.20   -0.20     0.37     0.15   

PRM4 0.40     0.14 -0.14 0.21 0.16 0.34 -0.28 0.31   

PSchM2 -0.17 1.03   -0.20               

PSchM6 0.14 0.93     -0.13       -0.22 0.14   

PSchM4 -0.18 0.81 -0.16     0.15 0.11   -0.11 0.11 0.18 

PSchM3 -0.42 0.77 0.12 -0.11     -0.12 0.21 0.31 0.14   

PSM6   0.59 0.36     -0.13     0.16     

PSchM5   0.52           0.25   -0.29 0.34 

PSchM1 -0.26 0.49 -0.30 0.10 0.14   0.48         

PSM5 0.19 0.42 0.22       -0.20 0.30 0.14 -0.40 -0.17 

PPM3 -0.13   0.79 0.29 0.10 -0.12   -0.13 0.14 0.32 0.11 

PPM4     0.79 0.16 -0.23 0.20       -0.16   

PPM2 0.10   0.62 -0.12 0.26 0.34         0.11 

PPM1   0.16 0.43 0.36 0.12 -0.16     -0.18 -0.18 0.30 

PRM1 -0.10 -0.19 0.12 0.84 0.21   0.13   0.17 0.11   

PRM7 -0.23 -0.14 0.17 0.82 -0.19 0.19       0.15   

PRM2   0.15 0.19 0.68     0.21 0.14     -0.23 

PRM5 0.46     0.57           0.16 -0.11 

PIM3 0.37   0.11 -0.40 0.10   0.12 0.11 0.30 0.16   

PSM2         0.89 0.14   0.31   0.22 -0.13 

PIM1   -0.13     0.87 -0.13 0.12 0.20 0.11   -0.12 

PSM1 0.24 0.22 -0.24 0.21 0.58     0.28   0.12   

PCM4 -0.10   0.34 0.18 -0.15 0.76         -0.17 

PCM3 0.14   0.10   0.17 0.67 -0.19     0.19 0.13 

PCM2 0.31 0.32 -0.41   -0.15 0.63   -0.20       

PCM5 0.28   0.16     0.60   -0.14   -0.24   

PCM1 -0.30 0.32   0.18 0.13 0.54   -0.37     0.15 

PCM6 0.15   0.22 0.20 -0.30 0.39 0.11 0.14   0.20   

PQM1 0.11     0.17   -0.12 0.78   0.14 -0.17 0.12 

PQM4 0.15 -0.16 -0.11 0.10   P0.15 0.72 0.12 0.14     

PQM2 0.13 0.15   0.11 0.16 -0.11 0.63     0.29   

PQM6 -0.14   0.54       0.57 0.17 -0.22 -0.14 0.14 

PQM3 0.20 0.32 0.16 -0.19 0.18   0.41 -0.18   0.29   

PSM4 0.20       0.29 -0.19   0.91 -0.11     

PSM3       -0.11 0.48 0.16   0.62     0.11 

PIM2   -0.21     0.33 -0.14   -0.16 0.81     

PIM4           0.28 0.12   0.72 -0.12   

PIM6     0.15       0.28   0.61 -0.60   
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Pattern Matrixa 

  

Component 

1 2 3 4 5 6 7 8 9 10 11 

PRM6 0.19     0.42 -0.18   -0.15 -0.10 0.47 0.38 0.17 

PRM3   0.11   0.22 0.22     0.11   0.78   

PCmM3 0.28   0.20 -0.10 -0.19   0.13 0.11     0.75 

PCmM1 
0.28 0.23       -0.12     0.10   0.70 

PCmM2 0.33 0.10     -0.25     0.14 0.23 0.15 0.43 

Extraction Method: Principal Component Analysis.  Rotation Method: Promax with Kaiser Normalization.a 

a. Rotation converged in 14 iterations. 

 

4.5.3 Factor Analysis for the Project Performance Indicators 

The factor analysis technique was used to identify and regroup the project 

performance indicators to achieve a better fit to the model of this study. Table 4-25 shows the 

pattern matrix which holds the loadings for each variable. These variables were regrouped 

into three groups, the original groups were time, cost, and quality. However, the factor 

analysis resulted in having three groups too with eliminating one of the indicators.  

The first group has six variables all from the quality group and it will be the named 

Group One (G1PP); the second group has four variables two from the cost indicators and two 

from the time indicators and it will be named Group Two (G2PP), and finally, the third group 

with one indicator from the quality, and will be named Group Three (G3PP).  Finally, Table 

4-25 shows that the variables have no cross-loading issues, and all the variables had loading 

of more than 0.60 in only one group. 
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Table 4-25: Pattern Matrix for the Project Performance Indicators 

Pattern Matrixa 

  
Component 

1 2 3 

Q2 
Quality: To what extent was the management satisfied with the project 

quality. 
0.939   -0.206 

Q1 
Quality: To what extent was the quality of your project acceptable 

compared with the recently accomplished projects. 
0.877 0.102 -0.265 

Q3 Quality: To what extent were the project objectives achieved. 0.850     

Q7 
Quality: To what extent were the stakeholders satisfied with the 

project outcome. 
0.827   0.124 

Q6 
Quality [To what extent was the management satisfied with the project 

documentation practice. 
0.710 -0.242 0.367 

Q5 
Quality: To what extent was the management satisfied with the 

number of accidents during implementation. 
0.644     

T2 
Time: To what extent was the management satisfied with the project 

duration (project delivery). 
  0.882   

T1 Time: To what extent your project achieved milestones on time.   0.848 -0.198 

C3 
Cost: To what extent did the project achieve the waste management 

principle by ordering the right amount of raw material 
  0.782 0.278 

C1 
Cost: To what extent was the work done compatibly with the 

certificate forecast in the budget estimate. 
0.146 0.634 0.194 

C2 
Cost: To what extent was the management satisfied with the project 

cost. 
0.420 0.465 0.149 

Q4 
Quality: To what extent was the work rejected due to not meeting the 

project's quality requirement. 
    0.929 

Extraction Method: Principal Component Analysis.  Rotation Method: Promax with Kaiser 

Normalization.a 

a. Rotation converged in 5 iterations. 

 

4.6 Reliability and Validity 

As was mentioned in Chapter Three, for this section reliability will be assessed using 

internal consistency. The most popular method for testing the internal consistency is 

Cronbach’s alpha coefficient (Drost, 2011).  In order to determine how reliable the measures 
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used in the study are, Hair et al. (2010) suggested that the minimum acceptable level of 

Cronbach’s alpha is greater than or equal to 0.60.  

Table 4-26 shows the Cronbach’s alpha values for each group of indicators, all 

indicators have values more than 0.6 (0.728, 0.945, and 0.855 for risk factors, maturity 

indicators, and project performance respectively). The overall Cronbach’s alpha value equals 

0.946 representing that the overall measurement instrument is reliable.  

Table 4-26: Reliability Statistics - Cronbach’s Alpha Coefficient Test 

Indicators  Cronbach's Alpha N of Items 

Risk Factors 0.728 8 

Maturity indicators 0.945 35 

Project performance 0.855 11 

Overall 0.946 54 

 

As mentioned in Chapter Three, the validity will be assessed by using the exploratory 

factor analysis. According to Thompson (2004), two primary methods exist for determining 

discriminant validity within the EFA, the first method is to examine the pattern matrixes. The 

variables should load significantly only on one factor (no cross-loading). If "cross-loadings" 

do exist then the cross-loadings should differ by more than 0.2 for the same variable. Tables 

4-23, 24, and 25 showed that this study doesn’t have any cross-loading issues and suggest it 

is valid. The second method is to examine the factor correlation matrix, shown in Table 4-27, 

the correlations between factors should not exceed 0.7 since a correlation greater than 0.7 

indicates a majority of shared variance (0.7 * 0.7 = 49% shared variance). 
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Table 4-27 shows that each group has 1 as a value of correlation with its component 

and less than 0.7 with the other component which suggests that the data of each component 

are valid. 

Table 4-27: Component Correlation Matrix 

Component 1 2 3 4 5 6 7 8 9 10 11 

1 1.00 0.37 0.23 0.23 0.39 0.45 0.51 0.13 0.49 0.30 0.34 

2 0.37 1.00 0.34 0.57 0.43 0.35 0.49 0.06 0.40 -0.07 0.34 

3 0.23 0.34 1.00 0.31 -0.01 0.20 0.27 0.12 0.27 -0.11 -0.05 

4 0.23 0.57 0.31 1.00 0.21 0.23 0.22 -0.07 0.22 -0.22 0.22 

5 0.39 0.43 -0.01 0.21 1.00 0.17 0.36 -0.23 0.21 -0.07 0.46 

6 0.45 0.35 0.20 0.23 0.17 1.00 0.43 0.33 0.29 0.02 0.37 

7 0.51 0.49 0.27 0.22 0.36 0.43 1.00 0.02 0.33 0.09 0.30 

8 0.13 0.06 0.12 -0.07 -0.23 0.33 0.02 1.00 0.34 0.08 0.08 

9 0.49 0.40 0.27 0.22 0.21 0.29 0.33 0.34 1.00 0.16 0.28 

10 0.30 -0.07 -0.11 -0.22 -0.07 0.02 0.09 0.08 0.16 1.00 0.00 

11 0.34 0.34 -0.05 0.22 0.46 0.37 0.30 0.08 0.28 0.00 1.00 

Extraction Method: Principal Component Analysis.   Rotation Method: Promax with Kaiser 

Normalization. 

 

4.7 Structure Equation Modeling (SEM) 

The first step in structural equation modeling is to establish whether the model is 

acceptable or not depending on the fit indices. If the model is acceptable, researchers then 

establish whether specific paths are significant to detect the relationships between the 

variables (Nevitt and Hancock 2000). Thus, acceptable fit indices do not imply the 

relationships are strong. Hence, high fit indices are often easier to obtain when the 
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relationships between variables are low rather than high since the power to detect 

discrepancies from predictions is amplified (Moss 2016). 

The fit indices can be summarized into the following criteria: 

 Discrepancy functions, such as the chi-square test and relative chi-square. 

 Tests that compare the target model with the null model, such as the comparative fit 

index (CFI). 

 Root mean square residual, such as the root mean square error of approximation 

(RMSEA)  

The chi-square fit statistic tests a hypothesis of the exact fit of the proposed model in 

the population, yet it is well recognized that a hypothesized model is at best an 

approximation of real-world relations among a set of variables of interest (Nevitt and 

Hancock 2000). The chi-square for the model is also called the chi-square goodness of fit. In 

AMOS, the chi-square value is called CMIN. Also, the relative chi-square called the normed 

chi-square equals the chi-square index divided by the degrees of freedom. This index might 

be less sensitive to sample size. The criterion for acceptance varies across researchers, 

ranging from less than 2 to less than 5 (Moss 2016). 

The comparative fit index, CFI is also known as the Bentler Comparative Fit Index 

represents the ratio between the discrepancies of this target model to the discrepancy of the 

independence model (a model in which the variables are assumed to be uncorrelated). 

Roughly, the CFI represents the extent to which the model of interest is better than is the 

independence model. Values that approach 1 indicate acceptable fit (Nevitt and Hancock 

2000). Bollen (1989), Gerbing and Anderson (1992), and Moss (2016) suggested that these 
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criteria are guidelines to help to assess the model considering that CFI has a relation to the 

sample size.  

RMSEA represents the square root of the average or mean of the covariance residuals 

(the differences between corresponding elements of the observed and predicted covariance 

matrix). Hence, zero represents a perfect fit and the maximum is unlimited (Moss 2016). 

Bacon and Bacon (2001) illustrated that AMOS attempts to fit the model to the data. 

Also, they agreed that AMOS’s goal is to provide the best estimates of the freely varying 

parameters based on minimizing a function that indexes how well the model fits, and subject 

to the constraints that were defined in the model. AMOS gives goodness-of-fit measures to 

help the user to evaluate the model’s fit. Then, after inspecting the results the user can adjust 

particular models and try to improve the fit. 

The initial model includes all of the new groups from the EFA. The maturity groups 

will be the Model latent variables (unobservable variables) and the indicators will be the 

model observable variables. Figure 4-4 shows the initial model, where there is a linkage 

between all of the latent variables and Project Risk Management, then linkage between 

Project Risk Management and Project Performance variables. Besides, the effect from each 

one of the latent variables on the Project performance would be investigated separately 

without using Project Risk Management as a mediating factor.   

Referring to Figures 4-4 to 4-8, the following represents the items showed in AMOS 

graphs. A rectangle shape represents an observed variable, circle or eclipse represents an 

unobserved variable (latent variable), the one-way arrow represents a unidirectional 

relationship, and the two-way arrow represents a covariance or correlation. 
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Figure 4-4: Initial Model for This Study via AMOS  
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Each one of the latent variables except the Risk Management has 4 arrows coming 

out of it, one linking it to the Risk Management and three to the Project Performance 

variables. Amos couldn’t identify this model, the output results for this model was “The 

model is probably unidentified. In order to achieve identifiability, it will probably be 

necessary to impose additional constraints.”    

After inspecting the results, adjustments were made to help identify the model. Bian, 

(2011) suggested that to overcome the identification problems there should be enough 

indicators of each latent variable. Thus, there is a need to have at least two indicators per 

latent variable and those indicators' errors are uncorrelated. Besides, Bacon and Bacon (2001) 

noted that by using SEM with multiple indicator variables, the model will cover the 

important latent variables while taking into account the unreliability of the indicators. Hence, 

G2PRM and G3PP were eliminated to help to identify the model.  

A deep understanding of the nature of each of the variables is essential to proceed 

with the model, such as Endogenous variables (dependent variables) which are variables that 

have at least one arrow leading into it from another variable. For each endogenous variable, a 

structural error is needed. Structural error terms or disturbance terms are unexplained 

variance in the latent endogenous variables due to all unmeasured causes (represented in the 

model by r). Exogenous variables (independent variables) which are any variable that does 

not have an arrow leading to it, Measurement error terms which represent the amount of 

variation in the indicator that is due to measurement error (represented in the model by e). 

Covariance which is a measure of how much two variables change together if there is a 

correlation between them (represented in the model by two-way arrow). Figure 4-5 shows the 

model after taking into consideration what was mentioned.  
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Figure 4-5: Initial Model After the First Round of Adjustments via AMOS  
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Figure 4-5 shows that two latent variables that had one indicator were eliminated. The 

correlations between the latent variables were established, and a structural error was added to 

each endogenous variable (r1, r2, and r3).  AMOS was able to identify this model, with Chi-

square = 2861.600, Degrees of freedom = 865, and Probability level = 0.000. These values 

indicate that the model is identified with a relative chi-square of 3.308 and CFI of 0.56, 

which suggests that there is a need to improve the model fit. 

The regression weights of the collected data show that both PIM and G1PRM have no 

significant impact on risk management nor the project performance. This was established 

from the regression weights on PRiM, G2PP, and G1PP with 0.484, 0.056, and 0.103 P-

values for PIM and 0.103, 0.771, and 0.653 for G1PRM respectively. Hence, an alpha value 

of 0.05 was used. Also, all the correlations with these variables were not significant using 

0.05 alpha value which indicates that there is no correlation between them and the other 

variables separately. Therefore, these variables were eliminated.  

Finally, the results showed that PCmM and G11PM3 are highly correlated and since 

both variables have only two indicators each, these indicators were combined into one 

variable with four indicators to help to improve the model fit. The same name, G11PM3, was 

used to represent the new group.    

Figure 4-6 shows the model after the second round of adjustments, with Chi-square = 

1998.832, Degrees of freedom = 632, and Probability level = 0.000. These values indicate 

that the model is identified with relative chi-square = 3.163 and CFI = 0.671, and RMSEA = 

0.134 which means there is a need to improve the model. 
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 Figure 4-6: Initial Model After the Second Round of Adjustments via AMOS  
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The regression weights of the collected data show that all the variables have an 

impact on Project Risk Management, and Project Risk Management has a significant effect 

on G2PP but no significant effect on G1PP. On the other hand, the rest of the variables vary 

in their relationships with the Project Performance variable. Therefore, none of the variables 

would be eliminated.  

In addition, the covariance analysis showed that all the correlations assumed in this 

model are significant except (PSM with PCM) and (PCM with PPM). Therefore, these 

correlations were eliminated to enhance the model fit. Figure 4 -7 shows the model after the 

third round of adjustments with Chi-square = 1999.409, Degrees of freedom = 634, and 

Probability level = 0.000. These values indicates that the model is identified with relative chi-

square = 3.154 and CFI = 0.672, and RMSEA = 0.133. Hence, there was a small 

improvement in the values of the model fit which suggests any further adjustment might lead 

to eliminating a variable with a significant relationship with one of these variables: PRiM, 

G2PP, and G1PP.  

For the sake of this study, this will be treated as the final model (more adjustment can 

be made on the model for future studies). Figure 4-8 and Table 4-28 represent the 

standardized estimates and the P-values of the relationships between the variables depending 

on the regression weights on each path which will be carried on to the next chapter. 
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Figure 4-7: Initial Model After the Third Round of Adjustments via AMOS  
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Figure 4-8: Final Model for This Study via AMOS  
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Table 4-28: Final Model Regression Weights 

   Estimate S.E. C.R. P Label 

PRiM <--- PSM 0.161 0.047 3.431 *** Accept 

PRiM <--- PQM 0.178 0.075 2.36 0.018 Accept 

PRiM <--- PPM 0.152 0.058 2.625 0.009 Accept 

PRiM <--- G11PM3 0.308 0.075 4.085 *** Accept 

PRiM <--- PCM 0.209 0.071 2.955 0.003 Accept 

PRiM <--- PSchM -0.351 0.067 -5.219 *** Accept 

G2PP <--- PRiM 0.673 0.323 2.082 0.037 Accept 

G1PP <--- PRiM -0.115 0.185 -0.62 0.535 Reject 

G2PP <--- PSM 0.069 0.105 0.654 0.513 Reject 

G1PP <--- PSM 0.177 0.064 2.764 0.006 Accept 

G2PP <--- PSchM 0.428 0.168 2.547 0.011 Accept 

G1PP <--- PSchM 0.363 0.101 3.58 *** Accept 

G2PP <--- PCM 0.087 0.141 0.616 0.538 Reject 

G1PP <--- PCM -0.082 0.084 -0.981 0.327 Reject 

G2PP <--- PQM -0.337 0.156 -2.156 0.031 Accept 

G1PP <--- PQM 0.322 0.092 3.493 *** Accept 

G2PP <--- PPM 0.032 0.126 0.253 0.8 Reject 

G1PP <--- PPM 0.151 0.075 2.007 0.045 Accept 

G2PP <--- G11PM3 0.389 0.175 2.217 0.027 Accept 

G1PP <--- G11PM3 0.127 0.101 1.26 0.208 Reject 

 

Table 4-28 shows that all the variables (PSM, PQM, PPM, PCM, PSchM, and 

G11PM3) have a significant relationship with project risk management. However, project 

risk management has a significant relationship with G2PP which has indicators related to 

time and cost performance. There is no significant effect on G1PP which covers the quality 

aspects of the project performance.  

Project cost management has no significant relationship on the direct path towards the 

project performance. On the other hand, project scope management has no significant effect 

on G2PP but it has a significant relationship with G1PP. The same applies to project 

procurement management where it has a significant relationship with G1PP and no effect on 

G2PP. Finally, G11PM3, which covers indicators from project integration management, 
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scope management, and communication management, has a significant relation with G2PP 

and no significant effect on G1PP. 

Table 4-29 shows the covariance to check the significant correlation between the 

variables. All P-values are less than 0.05 which suggest accepting that there is a specific 

correlation between these variable and these correlation plays a role in the overall model 

accuracy. 

Table 4-29: Final Model Covariance 

   Estimate S.E. C.R. P Label 

PSchM <--> PCM 0.211 0.07 3.011 0.003 Accept 

PCM <--> PQM 0.599 0.064 9.346 *** Accept 

PSM <--> PSchM 0.248 0.087 2.854 0.004 Accept 

PSchM <--> PQM 0.39 0.072 5.404 *** Accept 

PSchM <--> PPM 0.496 0.075 6.586 *** Accept 

G11PM3 <--> PQM 0.6 0.063 9.484 *** Accept 

G11PM3 <--> PCM 0.641 0.067 9.572 *** Accept 

PQM <--> PPM 0.39 0.069 5.683 *** Accept 

 

Table 4-30 shows the standardized regression weights for every path within the final 

model. One of the constraints that was met in this model (i.e. all of the standardized 

regression weights are less than 1) indicates that the model is identified and represents the 

relationship between the variables. The positive values of the estimate suggest a positive 

relationship and negative values represent an inverse relationship.  

 

 



    

 150  
  

Table 4-30: Final Model Standardized Regression Weights 

   Estimate    Estimate 

PRiM <--- PSM 0.229 PRiM1 <--- PRiM 0.816 

PRiM <--- PQM 0.252 PRiM2 <--- PRiM 0.838 

PRiM <--- PPM 0.215 PRiM3 <--- PRiM 0.923 

PRiM <--- G11PM3 0.436 PRiM4 <--- PRiM 0.829 

PRiM <--- PCM 0.297 PRiM5 <--- PRiM 0.838 

PRiM <--- PSchM -0.498 PRiM6 <--- PRiM 0.926 

G2PP <--- PRiM 0.464 PRiM7 <--- PRiM 0.943 

G1PP <--- PRiM -0.108 PRiM8 <--- PRiM 0.931 

G2PP <--- PSM 0.067 PSkM4 <--- PRiM 0.65 

G1PP <--- PSM 0.236 PPM2 <--- PPM 0.819 

G2PP <--- PSchM 0.418 PPM3 <--- PPM 0.873 

G1PP <--- PSchM 0.484 PPM4 <--- PPM 0.762 

G2PP <--- PCM 0.085 PPT2 <--- G2PP 0.958 

G1PP <--- PCM -0.11 PPT1 <--- G2PP 0.823 

G2PP <--- PQM -0.329 PPC3 <--- G2PP 0.554 

G1PP <--- PQM 0.429 PPC1 <--- G2PP 0.449 

G2PP <--- PPM 0.031 PPQ7 <--- G1PP 0.812 

G1PP <--- PPM 0.201 PPQ6 <--- G1PP 0.692 

G2PP <--- G11PM3 0.38 PPQ5 <--- G1PP 0.617 

G1PP <--- G11PM3 0.17 PPQ3 <--- G1PP 0.811 

PIM1 <--- G11PM3 0.728 PPQ2 <--- G1PP 0.933 

PSM2 <--- G11PM3 0.681 PPQ1 <--- G1PP 0.841 

PSM3 <--- PSM 0.772 PCmM1 <--- G11PM3 0.807 

PSM4 <--- PSM 0.895 PCmM3 <--- G11PM3 0.757 

PSchM2 <--- PSchM 0.847     
PSchM3 <--- PSchM 0.761     
PSchM4 <--- PSchM 0.845     
PSchM6 <--- PSchM 0.716     
PCM2 <--- PCM 0.962     
PCM3 <--- PCM 0.632     
PCM4 <--- PCM 0.449     
PQM1 <--- PQM 0.84     
PQM2 <--- PQM 0.892     
PQM4 <--- PQM 0.807     

 

Table 4-30 shows that there is a positive relationship between the majorities of the 

variables. However, project schedule management has an inverse relationship with project 
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risk management -- these values represent the common perspectives of Jordanian 

practitioners. Besides, project quality management has an inverse relationship with G2PP. 

Finally, project risk management and project cost management have an inverse relationship 

with G1PP but since this path was not a significant relationship these values don’t represent 

the relationship between the variables.  

Table 4-31 shows the correlation values between the correlated variables. All the 

correlations in the model have positive values between the variables which suggests a 

positive relationship between them.  

Table 4-31: Final Model Correlation Values 

   Estimate 

PSchM <--> PCM 0.211 

PCM <--> PQM 0.599 

PSM <--> PSchM 0.248 

PSchM <--> PQM 0.39 

PSchM <--> PPM 0.496 

G11PM3 <--> PQM 0.6 

G11PM3 <--> PCM 0.641 

PQM <--> PPM 0.39 

 

Finally, tables 4-32 to 4-34 represent the model fit test results as was mentioned 

earlier in this section with a relative chi-square value of 3.15, CFI value of 0.672, and finally 

RMSEA of 0.133. 

Table 4-32: Final Model Fit Summary: Discrepancy Functions 

Model NPAR CMIN DF P CMIN/DF 

Default model 107 1999.409 634 0.00 3.154 

Saturated model 741 0 0   
Independence model 38 4863.078 703 0.00 6.918 
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Table 4-33: Final Model Fit Summary: Baseline Comparisons 

Model 
NFI RFI IFI TLI 

CFI 
Delta1 rho1 Delta2 rho2 

Default model 0.589 0.544 0.677 0.636 0.672 

Saturated model 1  1  1 

Independence model 0 0 0 0 0 

  

Table 4-34: Final Model Fit Summary: Root Mean Square Error of Approximation 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model 0.133 0.127 0.14 0 

Independence model 0.221 0.215 0.227 0 

 

In this chapter, the model was constructed, the relationships between the variables 

were identified, and the correlations were tested. The model fit can be improved but that will 

cause deletion of some of the variables that have a significant relationship with Risk 

Management or Project Performance. This can be implemented in future studies to help to 

more understand a specific relationship between the selected remaining variables.    

Chapter Five will cover the interpretation of the results of the final model of this 

study considering that the data represent the Jordanian industry practices. Also, a discussion 

to cover the relationship between the variables and how it can be used to improve the Project 

Management process in Jordan.   
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CHAPTER 5: DISCUSSION AND INTERPRETATION 

This chapter covers interpretations of the data analysis results along with a discussion 

of the research findings. This chapter is divided into three main sections: The first section 

discusses the maturity evaluation of the Jordanian industry. The second section presents the 

Exploratory Factor Analysis (EFA) that led to the new groups constructing the study model’s 

variables. The third section discusses the Structural Equation Modeling (SEM) findings. 

5.1 Maturity Evaluation 

As illustrated in Chapter Four, the organizations in Jordan have achieved maturity 

ranging between Levels 1 to Level 3 in different knowledge areas with a majority at Level 2. 

Moreover, they had achieved: Level 1 in both project integration management and project 

risk management; Level 3 in project schedule management and project procurement 

management; Level 2 in six knowledge areas: scope, cost, quality, resource, communication, 

and stakeholder.  

As discussed in Chapter Two, Level 1 (Initial Process/Common Language) suggests 

that there is a recognition of the Project Management process without having any consistent 

processes (Kerzner 2017). At Level 2 (Structured Process and Standards/Common Processes) 

companies stick to some basic Project Management practices, often only at an individual 

project level, i.e. reactive in nature (Yimam 2011, Kerzner 2017). 



    

 154  
  

Level 3 (Organizational Standards and Institutionalized Process/Singular 

Methodology) is where an organization has a defined and integrated Project Management 

process that is consistently applied to each project they have, i.e. proactive in nature (Kerzner 

2017, Project Management Institute 2018). Level 4 (Managed Process/Benchmarking) where 

Project Management processes, standards, and supporting systems are integrated with other 

corporate processes and systems (Kerzner 2017). Level 5 (Optimizing Process/Continuous 

Improvement) which suggests that processes are in place and actively used to improve 

Project Management activities (Project Management Institute 2018). 

Level 2 of maturity implies that the organizations have a structured process that is 

applied for each project separately, without any consideration of the organization's 

performance as a whole (Mullaly 2006, Yazici 2009, Yimam 201, Kerzner 2017, Project 

Management Institute 2018). More often, the projects that an organization executes 

simultaneously have to align towered reaching the organization goals rather than achieving 

individual project goals. This section covers each knowledge area separately and discusses 

the maturity level for processes and practices within it.  

 Project Integration Management: the majority of the practices and processes in this 

knowledge area were achieved at Level 2 of maturity. The overall maturity for this area 

achieved Level 1. One process achieved Level 1, three achieved Level 2, one was at 

Level 3, and one was at Level 4.  

The processes that achieved Level 2 cover providing support for the project charter 

development even if it was implemented on each project separately without considering all 

on-going projects. This includes: providing Project Management training for each 

management team in the organization; and performing an integrated change control where 
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changes were approved in writing and executed within the project information system. On 

the other hand, the organizations tend to not use value engineering in developing the project 

plan and scope. The organization wouldn’t investigate having an executing process that has 

the potential to lower the cost and shorten the duration, not even on an individual project 

level. 

Besides the low maturity levels in the Jordanian organization, the data shows that 

they tend to assure that the project manager has a solid knowledge base of Project 

Management, and able to perform well-planned project closure procedures for their projects. 

 Project Scope Management: four of the six processes indicated that this knowledge area 

achieved Level 4 of maturity. The overall maturity achieved Level 2 with one process at 

Level 2 and one at Level 3. 

The processes that achieved Level 4 started with formalizing a detailed scope for each 

project in an early stage of the project, followed by preparing a well-defined WBS. It 

encompassed making sure to monitor and control the scope of each project throughout the 

project life cycle, and verifying that the scope of work is completed by reviewing and 

inspecting the work results on the work packages level. On the other hand, the organization 

tends to overlook having a WBS dictionary with a lack of adopting computer applications or 

tools in the scope management process.  

 Project Schedule Management: the majority of the practices and processes in this 

knowledge area were achieved at Level 4 of maturity. The overall maturity for this area 

was at Level 3, with four processes achieving Level 4 and two at Level 3. This indicates 
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that the Project Management process was identified at the organization level and 

consistently applied to each project. 

The processes that achieved Level 4 covered four collective processes: managing and 

developing the schedule for each project; using Computer tools (Microsoft Project, 

Primavera, and Excel) for scheduling; relying on a well-defined WBS; defining the activities 

sequence and the relationships among them.   

The organizations made sure to estimate the activity durations (either single number 

most likely using CPM, or three numbers, i.e. optimistic, most likely, pessimistic, using 

PERT). Further, the progress of project activities is continuously monitored with 

consideration of using earned value management in controlling the schedule. In other words, 

the organization established a singular methodology with the integrated Project Management 

process that is standard and repeatable for all projects.  

 Project Cost Management: this area has six processes, two processes achieved Level 2, 

two achieved Level 3, and two achieved Level 4. The overall maturity of this area 

achieved Level 2.  

The processes that achieved Level 4 covered recognizing the effort to manage the 

cost of the projects by executing time phasing of the project budget (indicating the budgeted 

amounts on monthly, weekly, etc. basis). These practices are well-defined and applied on all 

of the organizations’ projects. In addition, the organizations track the project cost against the 

baseline on a regular update cycle while using earned value analysis and budget forecasts in 

monitoring and controlling the project’s cost.  
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On the other hand, the Jordanian organizations don’t have a singular methodology 

regarding the cost estimating techniques (conceptual, parametric, and bottom-up detailed 

estimating) in estimating the costs; rather they use the techniques that the team is more 

familiar with for each project. The same approach is used when it comes to using a variety of 

cost-estimating software for preparing the estimate or managing the cost.   

 Project Quality Management: the majority of the practices and processes in this 

knowledge area were achieved at Level 2 of maturity. The overall maturity for this area 

achieved Level 2 with three processes achieving Level 2, two achieved Level 3, and one 

achieved Level 4.  

The organizations in Jordan recognize the importance of the quality management 

policies, procedures, and guidelines that achieved Level 4 of maturity. In addition, quality 

planning is performed at the organization level for each project where requirements and 

quality standards are determined to support each quality objective, and strategies devised to 

meet them. Besides, inspections are conducted to insure if project products and activities 

comply with the relevant safety standards/plans that were prepared and planned to follow for 

all of the current projects.  

On the other hand, the following practices are done for each project separately 

depending on the project team where it achieved Level 2 of maturity: quality assurance 

activities are implemented in the projects whenever there is outsourcing for some of the 

activities in the project; the processes, procedures, and standards are developed for each 

subcontractor and monitored to assure that predefined quality objectives are met; inspecting 

and controlling the quality of subcontractors’ work.  
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Furthermore, a quality audit is done by a specific team in each project to manage 

project quality monitoring and control. In addition, some of the project teams implement the 

Total Quality Management (TQM) approach, which describes a management approach that 

ensures long-term success through a workforce that focuses on identification, measurement, 

and improvement of customer satisfaction (Panuwatwanich and Nguyen 2017).  

 Project Resource Management: the overall maturity for this knowledge area achieved 

Level 2 with three processes achieving Level 2, three at Level 4, and one at Level 3. This 

knowledge area indicates that the Jordanian organizations recognize the value of a proper 

resource management plan.  

The processes that achieved Level 4 of maturity include the awareness of the need for 

a formal project resource management plan by acquiring suitable resources while managing 

the human resources in the organization, the use of the organization project equipment, and 

the handling of project materials. Furthermore, these resources are being monitored while 

tracking performance efficiency.  

The organizations tend to define the skill requirements, roles, and responsibilities for 

each project's positions and they are unified throughout all projects. However, the following 

processes were achieved at Level 2 which consist of: using computer software for resource 

planning, assignment, and tracking; preparing a budget that shows the amount allocated for 

all resources; using a histogram for the most relevant resources in the project. Finally, the 

management team provides training to each project team member, along with an effort to 

adjust the cost and schedule based on the resource limits for each project separately, to 

balance the demand for resources with the available supply. 
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 Project Communication Management: the majority of the practices and processes in this 

knowledge area achieved Level 2. The overall maturity for this area achieved Level 2, 

with two processes achieving Level 2 and one at Level 3. 

The organizations recognize that there is a need to perform a standard process 

throughout the organization to track and manage project issues and create progress reports. 

These will be used on different projects to allow each project team member to understand the 

project status and progress through the frequent information distribution.  

However, each project team tries to pinpoint the communication needs for their 

project separately along with analyzing the project communication requirement. Hence, each 

project manager starts with defining the type, format, and the value of the information needed 

by the stakeholders. Furthermore, the maturity level of this knowledge area suggests that 

there is a deficiency in detecting the needed communication channels which impact the level 

of control over the distribution of information. 

 Project Risk Management: this knowledge area is one of the least mature among the 

whole ten. The majority of the practices and processes in this area achieved Level 1 of 

maturity. The overall maturity for this area was at Level 1, with five processes achieving 

Level 1 and three at Level 2.  

The processes that achieved at Level 2 address recognizing formal risk management 

in the projects, as an organization. Subsequently, the organizations put the effort to identify 

and document risks by using the risk breakdown structure and checklist analysis. Finally, a 

risk response strategy for the prioritized risks must be developed.  
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Having the majority of the processes at Level 1 of maturity indicates that the 

Jordanian organizations only recognize that there is a need to manage the risks without taking 

any serious action about it. The processes that were achieved at Level 1 covers: prioritizing 

the risks based on specific criteria; evaluating and quantifying each identified risk; 

continuously updating the risk response strategy with the project progress; performing risk 

control and using the risk register for monitoring; examining and documenting the 

effectiveness of the risk response strategy; and performing hazard analysis for activities on 

the projects. 

 Project Procurement Management: this is the only knowledge area that had a significant 

difference between the contractors and the consultants in Jordan. The overall maturity for 

the contractors in this area was at Level 3, with two processes at Level 3 and two at Level 

4. The consultants achieved Level 2, with two processes at Level 2, one at Level 3, and 

one at Level 4. 

The contractors achieved the following processes at Level 4: recognizing the need to 

manage the project procurement, and the document contract administration processes. The 

staff members are trained in procurement management and have a strategy to deal with 

payments, authorizations, subcontractors’ services, and requisition. On the other hand, the 

following practices achieved Level 3, where the contractors: use the project scope statement 

and WBS for planning the procurement of goods and services; identify major and special 

items; and develop standard procurement documents and keep monitoring it to enhance 

controlling the procurement processes.  

The consultants were mature at Level 2 in providing training for the staff in 

procurement management and having strategies to deal with payments, authorizations, 
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subcontractors’ services, and requisition. In addition, they demonstrated the ability to 

develop standard procurement documents and monitor using them. On the other hand, the 

consultants achieved Level 3 and 4 respectively in the following processes: using the project 

scope statement and WBS for planning the procurement of goods and services; and 

recognizing the need to manage the project procurement and the document contract 

administration processes.  

 Project Stakeholder Management: the overall maturity for this area achieved Level 2, 

with two processes achieving Level 2 and two at Level 3.  

The processes that achieved Level 3 of maturity included managing the stakeholder 

engagement by having a devised strategy on how to handle the stakeholder’s needs and 

expectations. It also included, influencing the stakeholders’ expectations by communicating 

and working with them, addressing their concerns, and resolving any upcoming issues by 

preparing reports and providing relevant stakeholders with a planned schedule.  

On the other hand, the processes that achieved Level 2 of maturity consist of 

identifying the stakeholders at the earliest possible time and responding to their needs while 

planning their engagement.   

5.2 Exploratory Factor Analysis 

As mentioned in Chapter Four, the goal of factor analysis is to set the number and 

nature of factors that explain the variation and covariation through a group of indicators. The 

factor analysis technique was used to identify and regroup the risk factors, maturity 

indicators, and project performance indicators to enhance the final model’s good fit that 

resulted in data reduction (Brown 2015).  
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 Risk Factors: After the data reduction process, eight out of the seventeen risks were 

regrouped into four factors groups (See Table 4-23).  

The first group includes three risk factors, all of them considered to be internal risks, 

with two risks under the client/consultant responsibility and one under the contractor's 

responsibility. The risk factors in this group are: the risk of defective design (internal risk, 

client’s/ consultant's responsibility), late decisions making by other project participants 

(internal risk, client’s/ consultant's responsibility), and poor coordination with the 

subcontractor (internal risk, contractor’s responsibility).  

The second group has only the risk of corruption, including bribery at sites. This is 

considered to be an external risk, with shared responsibility between the contractor and the 

consultant/client.  

The third group includes two factors: the stakeholders’ financial instability (which 

covers any payment delays and address the risk of funding problems) that is considered an 

internal risk and it’s within the client/consultant responsibility; and inadequate distribution of 

responsibilities for the project teams that is considered an internal risk with shared 

responsibility.  

The fourth group includes two factors: adverse weather conditions that is considered 

an external risk with sheared responsibility; and the use of illegal foreign labor (especially by 

the contractor) that is considered an internal risk with contractor responsibility. 

 Maturity Indicators: After the data reduction process, the indicators were regrouped into 

eleven groups instead of the ten that were based on the PMBOK. Thirty-five observable 

variables out of fifty-six were selected (See Table 4-24).  
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The PIM group originally had six processes (observable variables), the new group has 

three variables. There are: providing management training for each management on the team; 

assuring that the project managers have a solid knowledge base of Project Management; and 

performing project closure procedures of the Project Management plan.  

The PSM group originally had six variables, the new group has two variables: 

defining the project scope while preparing WBS; and preparing a WBS dictionary. 

The PSchM group had six variables. The new group has four: using computer tools 

such as Microsoft Project, Primavera, and Excel for developing the schedule; defining the 

schedule activities by using the WBS; defining the activities sequence and the relationships 

among them; and continuously monitoring the progress of project activities and control the 

schedule progress while considering the use of earned value management. 

The PCM group originally had six variables. The new group has three: using cost 

estimating techniques such as: conceptual, parametric, and bottom-up detailed estimating; 

using cost-estimating software in preparing the estimate and managing cost; and preparing 

the budget while executing time phasing technique in the project budget (by indicating the 

budgeted amount on monthly/weekly, etc. basis). 

The PQM group originally had six variables. The new group has three: preparing 

quality management policies, procedures, and guidelines; determining the requirements and 

quality standards to support each quality objective, and strategies devised to meet them; and 

conducting a quality audit in the projects to monitor and control the quality. 

The PCmM group originally had three variables. The new group has two: identifying 

communication needs by performing a project communication management plan; and 
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formulating a standard process to track and manage the project issues, progress reports, and 

communication channels.    

As mentioned in Chapter Four, two groups shared indicators from the Project 

Resource Management area (PRM) that has seven variables. According to the variables 

loading in the pattern matrix for the observable variables, PRM was divided into two groups. 

The groups were named Group One Project Resource Management and Group Two Project 

Resource Management (G1PRM and G2PRM, respectively). 

G1PRM has three variables. There are: performing formal project resource 

management plan; planning to acquire resources while managing the human resources, the 

use of project equipment, and the use of project materials; and monitoring and tracking all 

resources while checking the performance efficiency. G2PRM has only one variable: using 

computer software in resource planning, assignment, and tracking.  

Also, as mentioned in Chapter Four, one of the groups has eight variables from the 

Project Risk Management area (PRiM) along with one variable from the Project Stakeholder 

Management area (PSkM). This group was named after the Project Risk Management area 

(PRiM). 

The PRiM originally had eight variables. The new group has nine: formally 

performing risk management in the projects as an organization; identifying and documenting 

the risks by using the risk breakdown structure and checklist analysis; prioritizing the risks 

based on specific criteria by evaluating and quantify each identified risk in the project; 

developing a risk response strategy for the prioritized risks; continuously updating the risk 

response strategy with the project progress; performing risk control and uses the risk register 
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for monitoring the risk; examining and documenting the effectiveness of the risk response 

strategy, and the risk management process; performing hazard analysis for the activities on 

the projects; and communicating and working with the stakeholders to influence their 

expectations, address their concerns, and resolve issues by preparing reports and providing 

them on a planned schedule to relevant stakeholders. The last variable was adopted from 

PSkM which can be considered as a risk monitor and control practice. 

The PPM originally had four variables. The new group has three: using the project 

scope statement and WBS for planning the procurement of goods and services while 

identifying the major and special items; training the staff in procurement management and 

having a strategy to deal with payments, authorizations, subcontractors’ services, and 

requisition; and developing standard procurement documents and keep monitoring it to better 

control the procurement processes. 

Finally, the last group was a combination of two variables from Project Integration 

Management (PIM) and Project Scope Management (PSM). The new group was named 

G11PM3. Therefore, G11PM3 has two variables: providing support for the project charter 

development; and identifying the various project requirements and using computer 

applications or tools in the scope management process. 

 Project Performance Indicators: After the data reduction process, three factors groups 

were established. All of the project performance indicators were used and regrouped into 

three groups. The groups were named G1PP, G2PP, and G3PP (See Table 4-25).  

G1PP has six variables. All the variables cover the quality aspect of the project 

performance: the level of management satisfaction with the previous project quality; the level 
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of acceptance of the quality of the current projects compared with the recently accomplished 

projects; the achievement of the project objectives; the level of stakeholder satisfaction with 

the project outcomes; the level of management satisfaction with the project documentation 

practice; and the level of management satisfaction with the number of accidents during 

implementation. 

G2PP has four variables. The variables in this group cover the time and cost aspect of 

the project performance. They include: the extent of management satisfaction with the 

project duration (project delivery) and achieving the project milestones on time; achieving 

the project waste management principle by ordering the right amount of raw material; and to 

what extent was the work done compatibly with the certificate forecast in the budget 

estimate. 

G3PP has only one variable which covered to what extent the work was rejected due 

to not meeting the project's quality requirement.  

5.3 Structure Equation Modeling  

As mentioned in Chapter Four, AMOS was used for Structural Equation Modeling 

with the initial model that includes the new groups from the EFA. The goal was to provide 

the best estimates of the freely varying parameters based on minimizing a function that 

indexes how well the model fits. It is also subject to the constraints that were defined in the 

model, and establish whether specific paths are significant to detect the relationships between 

the variables (Moss 2016).  

To achieve the best model fit for the sake of this study, the final model includes the 

following latent variables: PSM with two observed variables; PSchM with four observable 
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variables; PCM with three observable variables; PQM with three observable variables; PPM 

with three observable variables; PRiM with nine observable variables; G11PM3 with four 

observable variables; G1PP with six observable variables; and G2PP with four observable 

variables. All of the groups that made it to the final model had the same observable variables 

from the EFA section except G11PM3 which had an extra two observed variables from the 

PCmM.  

The model was executed to illustrate the path analysis. Each latent variable from the 

new groups has three paths to investigate the relationships with PRiM, G1PP, and G2PP.  

5.3.1 Path Analysis  

The path between each group was detected to check if there is a significant 

relationship with the project performance. Furthermore, the main paths that set the 

boundaries of this study were the one from project risk management to the project 

performance variables. Hence, the PRiM was treated as a mediator variable which address 

the PRiM as third variable that plays an intermediate role in the relationship between the 

independent variables (the process groups’ variables) and dependent variables (the 

performance variables) (Carrión 2017). Consequently, one path from each latent variables 

(that made it to the final model) to the PRiM was investigated, then the path from PRiM to 

the performance variables.   

As shown in Table 5-1, all of the variables (PSM, PQM, PPM, PCM, PSchM, and 

G11PM3) had a significant relationship with the PRiM. These relationships indicate that each 

one of the groups has an impact on the project risk management process.  

The SEM analysis in Table 4-28, regarding the PSM, showed that the p-value is less 

than 0.05 for the tested hypothesis. The null hypothesis, H01: Project Scope Management has 
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no significant relationship with Project Risk Management. The results suggest rejecting the 

null hypothesis which indicates that the PSM has an impact on the PRiM.  

The SEM analysis in Table 4-28, regarding the PQM, showed that the p-value is less 

than 0.05 for the tested hypothesis. The null hypothesis, H02: Project Quality Management 

has no significant relationship with Project Risk Management. The results suggest rejecting 

the null hypothesis which indicates that the PQM has an impact on the PRiM. 

The SEM analysis in Table 4-28, regarding the PPM, showed that the p-value is less 

than 0.05 for the tested hypothesis. The null hypothesis, H03: Project Procurement 

Management has no significant relationship with Project Risk Management. The results 

suggest rejecting the null hypothesis which indicates that the PPM has an impact on the 

PRiM. 

The SEM analysis in Table 4-28, regarding the PCM, showed that the p-value is less 

than 0.05 for the tested hypothesis. The null hypothesis, H04: Project Cost Management has 

no significant relationship with Project Risk Management. The results suggest rejecting the 

null hypothesis which indicates that the PCM has an impact on the PRiM. 

The SEM analysis in Table 4-28, regarding the PSchM, showed that the p-value is 

less than 0.05 for the tested hypothesis. The null hypothesis, H05: Project Schedule 

Management has no significant relationship with Project Risk Management. The results 

suggest rejecting the null hypothesis which indicates that the PSchM has an impact on the 

PRiM 

The SEM analysis in Table 4-28, regarding the G11PM3, showed that the p-value is 

less than 0.05 for the tested hypothesis. The null hypothesis, H06: The group with variables 
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from project communication management, integration management, and scope management 

has no significant relationship with Project Risk Management. The results suggest rejecting 

the null hypothesis which indicates that the G11PM3 has an impact on the PRiM. 

Table 5-1: Prim Path Analysis According to the SEM Findings 

   Estimate S.E. C.R. P 

PRiM <--- PSM 0.161 0.047 3.431 *** 

PRiM <--- PQM 0.178 0.075 2.36 0.018 

PRiM <--- PPM 0.152 0.058 2.625 0.009 

PRiM <--- G11PM3 0.308 0.075 4.085 *** 

PRiM <--- PCM 0.209 0.071 2.955 0.003 

PRiM <--- PSchM -0.351 0.067 -5.219 *** 

 

While the PRiM is impacted by all of the groups that made it to the model, Table 5-2 

shows that the project risk management process, as it is implemented, has a significant 

positive impact on the cost and time aspects of the project performance. However, it doesn’t 

impact the quality aspects of the project performance.  

The SEM analysis in Table 4-28, regarding the PRiM, showed that the p-value is 

more than 0.05 for the tested hypothesis. The null hypothesis, H07: Project Risk Management 

has no significant relationship with Group One of Project Performance. The results suggest 

accepting the null hypothesis which indicates that the PRiM has no impact on G1PP. 

The SEM analysis in Table 4-28, regarding the PRiM, showed that the p-value is less 

than 0.05 for the tested hypothesis. The null hypothesis, H08: Project Risk Management has 

no significant relationship with Group Two of Project Performance. The results suggest 

rejecting the null hypothesis which indicates that the PRiM has an impact on G2PP. 
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The results show that the process of project risk management applied by the 

Jordanian organization has a significant effect on the overall cost and duration of the project 

performance with no significant impact on the quality of the final product. 

As mentioned earlier in this chapter, the project risk management process covers the 

following practices: identifying and documenting the risks by using the risk breakdown 

structure and checklist analysis prioritizing the risks based on specific criteria by evaluating 

and quantify each identified risk in the project; developing a risk response strategy for the 

prioritized risks; continuously updating the risk response strategy with the project progress; 

performing risk control and uses the risk register for monitoring the risk; examining and 

documenting the effectiveness of the risk response strategy, and the risk management 

process; performing hazard analysis for the activities on the projects; communicating and 

working with the stakeholders to influence their expectations, address their concerns, and 

resolve issues by preparing reports and providing them on a planned schedule to relevant 

stakeholders. These practices indeed assure that the project would stay on budget and within 

schedule. Furthermore, Table 5-2 shows the path for each of the management process groups 

with both variables of project performance. 

The SEM analysis in Table 4-28, regarding the PSM, showed that the p-value is less 

than 0.05 for the tested hypothesis. The null hypothesis, H09: Project Scope Management has 

no significant relationship with Group One of Project Performance. The results suggest 

rejecting the null hypothesis which indicates that the PSM has an impact on G1PP. 

The SEM analysis in Table 4-28, regarding the PSM, showed that the p-value is more 

than 0.05 for the tested hypothesis. The null hypothesis, H010: Project Scope Management has 
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a significant impact on Group Two of Project Performance. The results suggest accepting the 

null hypothesis which indicates that the PSM has no impact on G2PP. 

The results show that the process of project scope management, when it’s applied by 

the Jordanian organization, has a significant effect on the quality aspects of the project 

performance with no significant effect on the cost or time aspects. Project scope management 

in the Jordanian industry focuses on defining the project scope while preparing WBS and 

preparing a WBS dictionary.  

The path analysis for PSM suggests that by endorsing the WBS, the quality of the 

outcome of the project could be improved significantly. This can be observed by the level of 

the management team's satisfaction towards the previous project quality and the undergoing 

projects. Also, it helps them to achieve the pre-defined project objectives along with 

stakeholder satisfaction.  In addition, the results show that having a WBS dictionary can 

enhance the project documentation practice and lower the number of accidents during the 

project execution by fully understanding each of the activities. 

It’s noticed that while the scope management by itself doesn’t have an impact on the 

cost and time aspects of the project performance, it still affects the project risk management 

process which impacts these aspects of the project performance. Hence, a better 

understanding of the project scope will eventually lead to better overall project outcomes.  

The SEM analysis in Table 4-28, regarding the PSchM showed that the p-value is less 

than 0.05 for the tested hypothesis. The null hypothesis, H011: Project Schedule Management 

has no significant relationship with Group One of Project Performance. The results suggest 

rejecting the null hypothesis which indicates that the PSchM has an impact on G1PP. 
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The SEM analysis in Table 4-28, regarding the PSchM showed that the p-value is less 

than 0.05 for the tested hypothesis. The null hypothesis, H012: Project Schedule Management 

has no significant relationship with Group Two of Project Performance. The results suggest 

rejecting the null hypothesis which indicates that the PSchM has an impact on G2PP. 

The results show that the process of project schedule management, when it’s applied 

by the Jordanian organizations, has a significant effect on the overall project performance. 

Project schedule management in the Jordanian industry focuses on using computer tools for 

developing the schedule; defining the schedule activities by using the WBS. Defining the 

activities sequence and the relationships among them; and continuously monitoring the 

progress of project activities and control the schedule progress while consider using earned 

value management.  

Table 4-30 suggests that project schedule management has a negative impact on 

project risk management. In the early 2000s, project schedule management suffered from 

construction delay problems and the majority of projects struggled to accomplish their 

project on-time. Hence, change orders were one of the leading causes of construction delay 

(Sweis et al. 2008). On the other hand, severe weather conditions and changes in regulations 

and laws were among the least important causes (Sweis et al. 2008). 

These causes started a trend to enhance project schedule management in the region 

which can be detected in the maturity level of this knowledge area. The lowest ranked causes 

in the schedule management process were ranked within the top ten risk factors in Jordan 

(Hiyassat et al. 2020). Consequently, the results of this study could be caused by the 

tendency of Jordanian organizations to overlook the project risk management process 

whenever there is a well-designed schedule.  



    

 173  
  

The SEM analysis in Table 4-28, regarding the PCM showed that the p-value is more 

than 0.05 for the tested hypothesis. The null hypothesis, H013: Project Cost Management has 

no significant relationship with Group One of Project Performance. The results suggest 

accepting the null hypothesis which indicates that the PCM has no impact on G1PP. 

The SEM analysis in Table 4-28, regarding the PCM showed that the p-value is more 

than 0.05 for the tested hypothesis. The null hypothesis, H014: Project Cost Management has 

no significant relationship with Group Two of Project Performance. The results suggest 

accepting the null hypothesis which indicates that the PCM has no impact on G2PP. 

The results show that the process of project cost management that covers using cost 

estimating techniques along with cost-estimating software for the preparation of the estimate 

and managing cost. This also includes preparing the budget while executing the time phasing 

technique to the project budget. PCM in this case can be considered to have a Full Mediation 

effect, were these practices have no direct effect on project performance but had a significant 

effect on it through the PRiM (Carrión 2017). Hence, the same activity has a positive impact 

on the project risk management process which, as illustrated earlier in this section, impacts 

the cost and time aspects of the overall project performance. Full mediation effect means that 

the effect of the variable PCM on Performance variables (G1PP and G2PP) is completely 

transmitted with the help of another variable (PRiM) (Carrión 2017). 

The SEM analysis in Table 4-28, regarding the PQM showed that the p-value is less 

than 0.05 for the tested hypothesis. The null hypothesis, H015: Project Quality Management 

has no significant relationship with Group One of Project Performance. The results suggest 

rejecting the null hypothesis which indicates that the PQM has an impact on G1PP. 
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The SEM analysis in Table 4-28, regarding the PQM showed that the p-value is less 

than 0.05 for the tested hypothesis. The null hypothesis, H016: Project Quality Management 

has no significant relationship with Group Two of Project Performance. The results suggest 

rejecting the null hypothesis which indicates that the PQM has an impact on G2PP. 

The results show that the process of project quality management has a direct positive 

effect on the overall project performance by: preparing quality management policies, 

procedures, and guidelines; determining the requirements and quality standards to support 

each quality objective, and strategies devised to meet them; and performing a quality audit in 

the projects to monitor and control the quality.  

The SEM analysis in Table 4-28, regarding the PPM, showed that the p-value is less 

than 0.05 for the tested hypothesis. The null hypothesis, H017: Project Procurement 

Management has no significant relationship with Group One of Project Performance. The 

results suggest accepting the null hypothesis which indicates that the PPM has an impact on 

G1PP. 

The SEM analysis in Table 4-28, regarding the PPM, showed that the p-value is more 

than 0.05 for the tested hypothesis. The null hypothesis, H018: Project Procurement 

Management has a significant impact on Group Two of Project Performance. The results 

suggest accepting the null hypothesis which indicates that the PPM has no impact on G2PP. 

The results show that the process of project procurement management, when it’s 

applied by the Jordanian organizations, has a significant effect on the quality aspects of the 

project performance with no direct effect on the cost and time aspects. Hence, as illustrated 



    

 175  
  

earlier in this chapter, it has a positive impact on project risk management which could cover 

the cost and time aspect of the performance. 

The SEM analysis in Table 4-28, regarding the G11PM3, showed that the p-value is 

more than 0.05 for the tested hypothesis. The null hypothesis, H019: The group with variables 

from project communication management, integration management, and scope management 

has no significant relationship with Group One of Project Performance. The results suggest 

accepting the null hypothesis which indicates that the G11PM3 has no impact on G1PP. 

The SEM analysis in Table 4-28, regarding the G11PM3, showed that the p-value is 

less than 0.05 for the tested hypothesis. The null hypothesis, H020: The group with variables 

from project communication management, integration management, and scope management 

has no significant relationship with Group Two of Project Performance. The results suggest 

rejecting the null hypothesis which indicates that the G11PM3 has an impact on G2PP. 

The results show that the practices (starting with providing support for the project 

charter development; identifying the various project requirements and use computer 

applications or tools in the scope management process; identifying communication needs by 

performing a project communication management plan; and formulating a standard process 

to track and manage the project issues, progress reports, and communication channels) 

extracted from three process groups (PIM, PSM, PCmM, respectively) have an impact on the 

quality aspects of the project performance.  
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Table 5-2: Path Analysis According to the SEM Findings 

   Estimate S.E. C.R. P 

G2PP <--- PRiM 0.673 0.323 2.082 0.037 

G1PP <--- PRiM -0.115 0.185 -0.62 0.535 

G2PP <--- PSM 0.069 0.105 0.654 0.513 

G1PP <--- PSM 0.177 0.064 2.764 0.006 

G2PP <--- PSchM 0.428 0.168 2.547 0.011 

G1PP <--- PSchM 0.363 0.101 3.58 *** 

G2PP <--- PCM 0.087 0.141 0.616 0.538 

G1PP <--- PCM -0.082 0.084 -0.981 0.327 

G2PP <--- PQM -0.337 0.156 -2.156 0.031 

G1PP <--- PQM 0.322 0.092 3.493 *** 

G2PP <--- PPM 0.032 0.126 0.253 0.8 

G1PP <--- PPM 0.151 0.075 2.007 0.045 

G2PP <--- G11PM3 0.389 0.175 2.217 0.027 

G1PP <--- G11PM3 0.127 0.101 1.26 0.208 
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CHAPTER 6: CONCLUSION  

This study focused on construction projects in Jordan, and the effect of project risk 

management on the project performance. The Project Management maturity model was 

utilized as a framework for the study model. This chapter addresses the conclusion of the 

study and it’s divided into five sections. The first section discusses the risk factors ranking in 

the Jordanian industry. The second section presents the maturity of Jordanian organizations. 

The third section discusses the impact of the model variables on project performance. The 

fourth section covers the limitations and future research opportunities. Finally, the fifth 

section highlights the key benefits of this study.  

6.1 Risk Factors  

The RII values for the top ten risks ranged between 61.1% - 74.9%, and the rest of the 

risks had values ranged between 49.6% - 60%. According to Rooshdi et al. (2018), factors 

with RII values between 40% - 60% are considered as factors with a medium level of 

importance indicating that the top ten risks are a priority risk factors. Consequently, they 

were considered as key risks. 

As mentioned in Chapter Four, seven of the top ten factors were related to internal 

risk and three to external risk. This implies that some of these potential problems can be 

mitigated and controlled during the planning phase to minimize their negative impact that 

might affect the project. Three risks out of the seven internal risks were assigned as 

contractors’ responsibility and four as clients\consultants’ responsibility. 
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On the other hand, two of the external risks fall under shared responsibility, and one 

falls under undecided responsibility (it depends on the stage that the risk would raise a 

concern within the project life cycle).  

This study suggests that organizations in the Jordanian construction industry need to 

focus on tools and techniques during the design phase to better control the risks. This starts 

with having a well-thought-out design to avoid any change orders in later stages.  Further, 

they need to be aware of the stakeholders’ financial capability to foresee any instability that 

might impact the work progress. Finally, qualified staff able to produce an accurate 

estimation of quantities need to be hired and retained.  

Jordanian organizations need to improve their communication channels. Three of the 

top ten risks suggest that the organizations suffer from delays due to disputes with the 

contractor and/or late decisions made by one of the project stakeholders and/or poor 

coordination with subcontractors. 

Furthermore, the contractors need to understand and document the clients' needs in 

advance in order to be able to perform the client's special requests (e.g. excessive-quality 

expectations and standards). Furthermore, they need to have policies and standards for 

outsourcing procedures, and practice supplier quality control, since the study reports that a 

majority of the projects suffer from poor performance by subcontractors.  

Finally, comparing the risk factors in Jordan with those that affect the USA has to be 

done with the consideration that Jordan is still a developing country. This implies that the 

industry itself is not at the same level as the U.S. industry. Five of the top ten Jordanian risks 

are within the top ten risks in the USA. On the other hand, the other five risks were ranked 
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below ten, such as delays due to disputes with the contractor (ranked third in Jordan and 17th 

in the USA), stakeholder financial instability (ranked seventh in Jordan and 13th in the 

USA), poor coordination with subcontractors (ranked eighth in Jordan and 26th in the USA), 

inaccurate estimation of quantities of work (ranked ninth in Jordan and 18th in the USA), and 

a lack of qualified staff (ranked tenth in Jordan and 30th in the USA).   

6.2 Maturity of the Jordanian Organizations 

This research offers an in-depth understanding of the maturity concept that allows 

industry organizations to improve their management practices, to overcome the past 

management malpractices, and to achieve better project performance. The research has 

utilized several maturity models to assess the overall maturity of the organizations within the 

Jordanian industry. Moreover, the final proposed model can also be used by any organization 

(contractor or consultant) for self-assessment purposes and to guide their improvement effort.  

The organizations in Jordan have achieved maturity ranging between Levels 1 to 3, 

with a majority at Level 2. These results confirm the conclusions of Mullaly (2006) and 

Malik et al. (2018) specifically that the majority of organizations in the developing countries 

implement Project Management under Level 2 of maturity. However, both contractors and 

consultants had achieved the maturity of Level 4 on several processes. 

 The organizations participating in this study achieved Level 2 of maturity on 19 

processes out of 56, 17 processes at Level 4, 14 processes at Level 3, six processes at Level 

1, and zero processes at Level 5. This indicates immaturity in the current Project 

Management system in the Jordanian industry. However, these maturity levels could be 

improved to get closer to the best practice conditions in Project Management. 
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Organizations wishing to improve the effectiveness of their Project Management need to 

be able to measure their current maturity and define improvement targets. This study offered an 

evaluation system to assess the maturity level of an organization. The maturity framework allows 

diagnosis of the current position as well as presenting a well-defined target in the next maturity 

level. It thus allows improvement to be planned and provides a foundation for the measurement 

of progress. 

For instance, the results showed that the majority of the Jordanian companies consider a 

contingency period within the project schedule for potential risk impact, as well as reserving a 

contingency budget for covering the potential risk cost impact. These practices are built into their 

policies and standards that allow them to handle risk to a certain extent. However, they are facing 

a challenge in identifying the potential problems that they might encounter. Following a well-

structured tool, like Risk Breakdown Structure (RBS), would help to identify the number of 

contingencies needed for the project.  Furthermore, a procedure to continuously update the risk 

response strategy and develop a risk register would help to improve the risk monitoring process 

for projects already underway. 

There is also evidence that the companies in Jordan have a basic understanding of project 

schedule management, while offering some practices that can present a chance for improvement. 

For instance, the scheduling team could be educated on using network scheduling methods such 

as the Critical Path Method (CPM) and Project Evaluation and Review Technique (PERT) to 

map out the activities sequence and the relationships among them. Also, implementing earned 

value management would help to monitor the schedule. 

Organizations in the region could use the results to better understand their current 

capabilities, weaknesses, and strengths in handling future projects. Consequently, enhancing the 
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maturity of the lowest mature areas would lead to an improvement in the organization's 

management proficiencies that can be applied throughout the industry. 

Finally, Yimam et al (2011) mentioned that the workforce in the developing countries 

tends to avoid risk and prefer simplicity, clarity, and rules. Therefore, having a structured model 

with a set of practices and processes that can be adapted could lead to improvement in the 

maturity level of any organization and help to improve their management proficiencies within 

the industry.  

6.3 Project Performance 

The final model suggests that project risk management has a significant impact on the 

cost and time aspects of the project's performance. However, project risk management, in the 

way it is implemented in the Jordanian industry, doesn’t have an impact on the quality aspect of 

the organization's performance.  

These findings raise an alarm towards the Project Management process. They indicate 

that the Jordanian organizations relate the risk management process with its impact on the overall 

cost and duration of the project. They tend to overlook the impact that occurs to the third 

dimension of performance-- quality of the final product. 

This study shows that Jordanian construction organizations have an initial understanding 

and have formed a theory of Project Management, but there are still many gaps in the knowledge 

base. Hence, risk management has the lowest maturity level within the Jordanian industry. 

Improvement in the process of risk management is needed while presenting an awareness of the 

elements related to the risk management process. These improvements are not restricted to the 

risk management process only. The model shows that there are six groups of processes that have 

a direct relationship with the risk management process along with the project performance. These 
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processes and practices have been extracted from the integration, scope, schedule, cost, quality, 

procurement, communication, and stakeholder management knowledge areas.    

The construction organizations in Jordan should adopt the practices with the biggest 

impact on its process group to improve their management process. The following are the 

practices with the highest standard regression value towards the process groups that were 

included in the final model of this study: 

 Project Integration Management: top management should provide support for project 

charter development. 

 Project Scope Management: the organizations should define the scope of the project 

followed by constructing a detailed Work Breakdown Structure. 

 Project Schedule Management: the organizations should define the sequence and 

relationships (precedence, shared resources, etc.) among the project activities, and utilize 

computer-based tools for developing the schedule.    

 Project Cost Management: the organizations should use estimating techniques 

(conceptual, parametric, and bottom-up detailed estimating) in estimating the costs. 

 Project Quality Management: the organizations should determine the requirements and 

standards needed to support each quality objective, and strategies developed to meet 

them. Moreover, when quality of supplied materials and subcontracted work is 

considered, this process extends into procurement management below. 

 Project Communication Management: the organizations should construct a plan to 

identify the project communication needs and be aware of the need for a communication 

management process. 
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 Project Risk Management: the organizations should perform risk control throughout the 

project lifecycle and use the risk register for monitoring. 

 Project Procurement Management: The organizations should educate the staff about 

procurement management and have a strategy to deal with payments, authorizations, 

subcontractors’ services, and requisition. 

Project resource management was eliminated from the model to enhance the overall 

model fit. The elimination was a result of two steps. First, EFA resulted in reorganizing the 

resource management observable variables into two groups resulting from the variation in the 

participants’ responses, which indicated a poor understanding of the resource management 

process in general. Consequently, these results align with having resource management at 

Level 2 of maturity.  Second, having a resource management process group with only one 

indicator would have impacted the model fitness. This resulted in eliminating the G2PRM 

group that had only one observable variable.  

Companies in the Jordanian industry should focus on enhancing the resource 

management process, even though it wasn’t included in the model. This can be accomplished 

by adopting the practices and processes that were suggested in Chapter Five while 

formulating a defined and integrated process that can be applied to each project. This should 

be coordinated with improving their management maturity level. 

The results of the path analysis in the model, between each of the process groups and 

the project performance variables, showed that schedule and quality management groups 

have a significant impact on the project performance. Scope and procurement management 

groups have no direct relationship to the time and cost aspects of the project performance, yet 
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have a positive impact on the quality of the final product. On the other hand, G11PM3 has no 

direct relationship with the quality of the performance, yet has a significant impact on the 

time and cost aspects of it.  

Finally, the results of the path analysis regarding the cost management process 

suggest that there is no direct relationship between the cost management process and the 

project performance. However, the effect of the PCM on the Performance variables (G1PP 

and G2PP) is completely transmitted with the help of another variable (PRiM).This can be 

justified to a certain extent with the level of maturity of this area, which implies that the 

organizations have a structured process that is applied for each project separately, without 

any consideration of the organization's performance as a whole (Kerzner 2017, Project 

Management Institute 2018). Consequently, integrating the project risk management with the 

cost management would lead to a positive impact on the project success.   

6.4 Future Work 

This study has limited its focus by conducting interviews as a qualitative approach to 

collect data, and questionnaires as a quantitative approach. The results of this study are 

dependent only on the data obtained from these approaches. Moreover, it would be beneficial 

to utilize the study model on a specific organization as another source of data, and case study 

their maturity level while formulating an improvement plan to enhance their management 

proficiencies.   

Furthermore, the collected data sets a benchmark on the current status of Project 

Management practices in the industry and it can be used for continuous assessment of future 

improvement efforts in the industry. 
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The collected data can be used for further research opportunities. The data set offers 

an opportunity to investigate the Jordanian construction industry management perspective 

towards the integration management process. The same concept can be applied to the 

stakeholder management process, and especially to the procurement management process 

since there was a significant difference between the contractors and the consultants' 

responses toward it.   

6.5 Key Benefits:  

Construction in developing countries is a highly competitive industry. It is 

characterized by high levels of risk, low-profit margins, and frequently operates in a high 

level of uncertainties (Gould and Joyce, 2009, Enshassi et al. 2013, Hiyassat et al. 2020). 

Review of the literature revealed no previous studies applied to developing countries 

regarding the application of PM3, and a lack of research that cover studying and identifying 

risks and potential problems in the region, especially in Jordan. This research was directed at 

the Jordanian construction industry, and determined the following new knowledge.  

 This study utilized three Project Management Maturity Models to create a 

comprehensive model that can be used to evaluate the current Jordanian 

construction industry's capabilities in Project Management. This model can 

also be used by individual organizations for self-assessment purposes, and to 

guide their subsequent improvement effort. Furthermore, SEM was employed 

on the collected data to generate a framework that relates the management 

process variables (e.g. Integration, Scope, Schedule, Cost, Quality, 

Communication, Risk, and Procurement.) to the project success variables and 

investigates the causal and non-causal relationships among all variables. 
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 This study highlights the current risks and potential problems that challenge 

the developing countries' construction industry, especially the Jordanian 

industry. The majority of these risks were categorized as internal risks, and the 

responsibilities of each risk were assigned (e.g., either to the contractor or the 

consultant). Furthermore, several risks can be traced back to the project 

communication management process indicating that there is a need to 

establish and utilize a project communication management plan starting by 

formulating a standard process to track and manage the project issues, 

progress reports, and communication channels. 

 The organizations in Jordan have achieved Level 2 of Project Management 

maturity. This indicates that they tend to stick with a basic Project 

Management practice and a structured process that is often applied at an 

individual project level. Hence, management maturity at Level 2 is still 

considered far from the best practice condition in the Project Management 

process (Malik et al. 2018). Top management should establish training 

programs that would ensure the Project Management process is improved and 

understood by all project team members. Also, they should follow the 

proposed processes and practices in the final model of this study.   

 Finally, the current studies of the Project Management process focus strongly 

on project risk management (Carvalho et al. 2015). Therefore, this study 

focused on the relationship between project risk management and project 

performance. The findings showed that it has a positive impact on two aspects 

of project success (time and cost). The absence of significance in the path 
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related to the quality aspect highlights the intentions of implementing a risk 

management plan in the Jordanian construction industry, which focuses in 

shortening the project duration and lower the cost, with no well-thought-out 

regards to how it would affect the quality of the final product. This can be 

improved by adopting the proposed model of this study.  
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 APPENDICES 

 Appendix 1: Risk Factors Affecting the Construction Project 

Type of 

Risk 

Assigned 

Responsibility 

Potential 

Problems 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

Total 

number 

of 

repetition 

Internal 

Risks 

Client's / 

Consultant's 

Responsibility 

Risk of defective 

design  
↑ ↑   ↑ ↑ ↑ ↑ ↑ ↑ ↑   ↑ ↑ ↑ ↑ ↑ ↑ ↑ ↑ ↑ ↑   ↑     20 

Risk of funding 

problems  
↑                             ↑ ↑     ↑ ↑       ↑ 6 

Delays in 

obtaining permits 

(excessive 

approval 

procedures ) 

↑ ↑   ↑ ↑ ↑     ↑ ↑   ↑ ↑ ↑     ↑ ↑   ↑     ↑     14 

availability of 

drawings 

(Incomplete or 

inaccurate 

technical drawings 

) 

↑   ↑   ↑                 ↑       ↑   ↑   ↑       7 

Risk of change in 

codes and 

regulations  

↑ ↑   ↑         ↑ ↑       ↑ ↑   ↑ ↑ ↑ ↑ ↑   ↑ ↑ ↑ 15 

Changes in the 

scope of work 

(change order) 

↑ ↑ ↑   ↑ ↑   ↑   ↑ ↑     ↑ ↑ ↑ ↑ ↑ ↑ ↑ ↑ ↑ ↑     18 

Improper scope of 

work defined in 

the contract  
↑     ↑ ↑   ↑       ↑     ↑       ↑ ↑   ↑ ↑ ↑     11 

Payment delays ↑ ↑   ↑ ↑ ↑ ↑     ↑       ↑ ↑ ↑ ↑ ↑ ↑ ↑           14 

late decisions 

making by other 

project participants  
      ↑ ↑         ↑       ↑ ↑   ↑     ↑   ↑   ↑ ↑ 10 

Client special 

requests, 

excessive-quality 

expectations, and 

standards  

        ↑         ↑     ↑ ↑   ↑   ↑     ↑         8 

Contractor's  

Responsibility 

Accidents/safety 

during 

construction  

↑ ↑       ↑ ↑ ↑ ↑ ↑       ↑   ↑ ↑ ↑ ↑     ↑ ↑ ↑ ↑ 16 

Risk of bad quality 

material/equipment 
↑             ↑                 ↑ ↑           ↑ ↑ 6 

Inaccurate 

execution plan 

(Construction 

methods selected) 

↑ ↑ ↑ ↑ ↑     ↑   ↑     ↑             ↑     ↑     10 

Risk of insufficient 

technology  
↑ ↑ ↑   ↑   ↑       ↑     ↑       ↑   ↑           9 

Poor performance 

of subcontractor  
↑ ↑   ↑ ↑   ↑   ↑   ↑     ↑ ↑ ↑   ↑   ↑ ↑ ↑ ↑     15 

Poor coordination 

with subcontractor  
↑       ↑         ↑ ↑     ↑       ↑   ↑ ↑ ↑ ↑ ↑ ↑ 12 
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Type of 

Risk 

Assigned 

Responsibility 
Potential Problems 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

Total 

number of 

repetition 

Internal 

Risks 

Contractor's  

Responsibility 

Theft/robbery of 

material at the site  
↑ ↑                   ↑           ↑       ↑       5 

Third-party delays  ↑     ↑         ↑ ↑             ↑             ↑ ↑ 7 

Risk of labor, 

materials and 

equipment 

availability 

↑   ↑ ↑   ↑   ↑ ↑ ↑ ↑     ↑ ↑   ↑ ↑   ↑   ↑ ↑     15 

Risk of labor 

disputes and 

strikes 

↑     ↑     ↑   ↑ ↑       ↑ ↑   ↑ ↑   ↑ ↑   ↑ ↑ ↑ 14 

Risk of defective 

material from the 

supplier  

↑   ↑             ↑ ↑     ↑               ↑       6 

Shortage of plant 

and equipment  
↑                   ↑               ↑ ↑           4 

Poor productivity 

of equipment 

(Reliability and 

maintainability of 

equipment )  

↑ ↑ ↑ ↑   ↑ ↑     ↑   ↑           ↑         ↑     10 

Shortage/delay of 

material supply  
↑   ↑       ↑ ↑     ↑     ↑   ↑       ↑     ↑ ↑ ↑ 11 

Lack of qualified 

staff  
↑ ↑ ↑ ↑ ↑ ↑ ↑ ↑     ↑   ↑ ↑   ↑ ↑ ↑   ↑           15 

Drop-in labor 

productivity 
↑ ↑   ↑       ↑   ↑ ↑ ↑   ↑ ↑   ↑ ↑ ↑     ↑       13 

Use of illegal 

foreign labor  
                                  ↑           ↑   2 

External 

Risks 

Shared 

Responsibility 

Act of God (Risk 

of natural 

disasters; i.e. 

Earthquake and 

flood) 

↑ ↑         ↑         ↑         ↑ ↑ ↑ ↑   ↑   ↑ ↑ 11 

Delays due to 

disputes with the 

contractor 

↑         ↑     ↑ ↑ ↑     ↑       ↑   ↑       ↑ ↑ 10 

 Inadequate 

distribution of 

responsibilities and 

risks 

↑     ↑                                           2 

Risk of exchange 

rate fluctuation and 

inflation 
↑ ↑ ↑ ↑   ↑ ↑   ↑ ↑ ↑ ↑   ↑ ↑ ↑ ↑ ↑ ↑   ↑ ↑   ↑ ↑ 20 

Terrorism/war 

threats and 

regional political 

instability 

↑ ↑               ↑   ↑   ↑       ↑               6 

Adverse weather 

conditions  
↑ ↑ ↑ ↑   ↑ ↑   ↑ ↑   ↑   ↑ ↑     ↑     ↑     ↑   14 

Political instability 

and public 

opposition to the 

project 

↑   ↑ ↑     ↑   ↑   ↑     ↑ ↑ ↑   ↑ ↑           ↑ 12 

Corruption 

including bribery 

at sites 

↑ ↑   ↑           ↑       ↑   ↑               ↑ ↑ 8 
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Type of 

Risk 

Assigned 

Responsibility 
Potential Problems 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

Total 

number of 

repetition 

External 

Risks 

Undecided 

Responsibility 

Risk of unforeseen 

and differing site 

conditions  
↑ ↑ ↑     ↑ ↑   ↑ ↑ ↑ ↑   ↑ ↑ ↑ ↑ ↑   ↑ ↑ ↑ ↑ ↑ ↑ 20 

Inaccurate 

estimation of 

quantities of work  

↑       ↑ ↑     ↑ ↑         ↑ ↑ ↑ ↑   ↑     ↑     11 

Inadequacy of 

insurance  
↑       ↑                 ↑   ↑   ↑   ↑ ↑         7 

Delays due to lack 

of availability of 

utilities 
↑                             ↑             ↑     3 
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Appendix 2: The Risk Score Results of the First Round of the Interviews 

Type of 

Risk 

Assigned 

Responsibility 

Potential 

Problems 

Sample 

size  
Mean 

Std. 

Deviation 
Variance COV RII  Rank 

Internal 

Risks 

Client’s 

Responsibility/ 

Consultant's 

Responsibility 

Risk of defective 

design (Changes to 

initial design) 

13 0.36 0.27 0.07 75.80 44.54 7.00 

Risk of funding 

problems for project  
13 0.43 0.26 0.07 59.18 53.28 1.00 

Delays in obtaining 

permits (excessive 

approval procedures) 

13 0.26 0.22 0.05 85.17 31.81 15.00 

availability of 

drawings (Incomplete 

or inaccurate 

technical drawings) 

13 0.21 0.14 0.02 65.54 25.55 24.00 

Risk of change in 

codes and regulations  
13 0.11 0.11 0.01 98.64 13.20 39.00 

Changes in scope of 

work (change order) 
13 0.40 0.21 0.04 51.20 49.86 2.00 

Improper scope of 

work definition in 

contract  

13 0.34 0.25 0.06 74.29 41.50 8.00 

Payment delays 13 0.37 0.24 0.06 65.54 46.06 3.00 

late decisions making 

by other project 

participants  

13 0.25 0.20 0.04 81.13 30.86 16.00 

Client special 

requests, excessive 

quality expectations 

and standards  

13 0.25 0.22 0.05 87.96 30.67 17.00 

Contractor’s 

Responsibility 

Accidents/safety 

during construction  
13 0.16 0.14 0.02 91.82 19.28 33.00 

Risk of bad quality 

material/equipment 
13 0.23 0.17 0.03 74.55 28.77 19.00 

Inaccurate execution 

plan (Construction 

methods selected) 

13 0.27 0.28 0.08 104.75 33.52 13.00 

Risk of insufficient 

technology  
13 0.15 0.18 0.03 117.03 19.09 35.00 

Poor performance of 

subcontractor  
13 0.29 0.23 0.05 77.43 35.99 10.00 

Poor coordination 

with subcontractor  
13 0.21 0.21 0.04 97.82 25.93 23.00 
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Type of 

Risk 

Assigned 

Responsibility 
Potential Problems 

Sample 

size  
Mean 

Std. 

Deviation 
Variance COV RII  Rank 

In
tern

a
l R

isk
s 

Contractor’s 

Responsibility 

Theft/robbery of 

material at site  
13 0.11 0.14 0.02 118.38 14.15 38.00 

Third party delays  13 0.17 0.18 0.03 105.57 20.80 29.00 

Risk of labor, 

materials and 

equipment 

availability 

13 0.19 0.19 0.04 100.92 23.65 27.00 

Risk of labor disputes 

and strikes 
13 0.17 0.15 0.02 89.02 20.42 32.00 

Risk of defective 

material from 

supplier  

13 0.23 0.19 0.03 80.53 28.58 21.00 

Shortage of plant and 

equipment  
13 0.16 0.15 0.02 99.12 19.28 34.00 

Poor productivity of 

equipment 

(Reliability and 

maintainability of 

equipment )  

13 0.17 0.14 0.02 85.39 20.42 31.00 

Shortage/delay of 

material supply  
13 0.21 0.18 0.03 85.28 25.36 25.00 

Lack of qualified 

staff  
13 0.20 0.13 0.02 61.94 24.98 26.00 

Drop in labor 

productivity 
13 0.18 0.15 0.02 84.45 22.13 28.00 

Use of illegal foreign 

labor  
13 0.37 0.25 0.06 68.04 45.87 5.00 

E
x

tern
a

l R
isk

s 

Shared 

Responsibility 

Act of god (Risk of 

natural disasters; i.e. 

Earthquake and 

flood) 

13 0.15 0.17 0.03 113.21 18.71 36.00 

Delays due to 

disputes with 

contractor 

13 0.29 0.23 0.05 79.35 35.23 12.00 

 Inadequate 

distribution of 

responsibilities and 

risks 

13 0.37 0.25 0.06 68.59 45.11 6.00 

Risk of exchange rate 

fluctuation and 

inflation 

13 0.22 0.23 0.06 106.27 27.26 22.00 

Terrorism/war threats 

and revolutions 
13 0.27 0.22 0.05 80.69 33.33 14.00 

Adverse weather 

conditions  
13 0.29 0.21 0.04 70.78 35.80 11.00 

Political instability 

and public opposition 

to project 

13 0.33 0.25 0.06 74.90 41.31 9.00 

Corruption including 

bribery at sites 
13 0.25 0.20 0.04 82.86 30.48 18.00 
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Type of 

Risk 

Assigned 

Responsibility 
Potential Problems 

Sample 

size  
Mean 

Std. 

Deviation 
Variance COV RII  Rank 

E
x

tern
a

l R
isk

s 

Undecided 

Responsibility 

Risk of unforeseen 

and differing site 

conditions  

13 0.17 0.16 0.03 95.46 20.61 30.00 

Inaccurate estimation 

of quantities of work  
13 0.37 0.29 0.08 77.12 46.06 4.00 

Inadequacy of 

insurance  
13 0.23 0.15 0.02 65.92 28.58 20.00 

Delays due to lack of 

availability of 

utilities 

13 0.15 0.14 0.02 94.91 18.52 37.00 
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Appendix 3: The Final Questionnaire  

IMPROVING THE ENGINEERING PROJECT MANAGEMENT PROCESS IN DEVELOPING 

COUNTRIES 

Dear Mr., Mrs., or Miss. 

The following questionnaire was created in order to collect information as part of a Ph.D. 

dissertation at The University of Alabama, in an attempt to identify the factors in construction projects that 

are considered to be a potential problem. A second objective is to define the engineering project 

management process in developing countries by studying the impact of risk management on construction 

project performance. A third objective is to evaluate the organizational implementation in developing 

countries by assessing the maturity level of these organization. 

Your participation in completing this questionnaire would be highly appreciated. There are four 

sections in this questionnaire: Section A has four questions, Section B has one major question, Section C 

has one major question, and Section D has one major question. The questionnaire does not take more than 

15 to 20 minutes. 

The information provided will be used for the research purposes and will be kept strictly 

confidential between student and professor. None of the information will be misused and all information 

will be kept confidential. Thank you for considering the participation in this research project. In return, I 

will share with you a summary of the results of all questionnaires returned and if you are interested in a 

copy of the entire research document. Also, feel free to forward this questionnaire to those in your 

organization who have the needed knowledge and willingness to participate in this study. 

 

Thanks, 

Muhammad T Hatamleh 

Ph.D. Student, Civil Engineering 

Construction Engineering and Management 

Department of Civil, Construction and Environmental Engineering 

The University of Alabama 

Tuscaloosa, AL 35487 

mthatamleh@crimson.ua.edu; (205)-393-9950 
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SECTION A: GENERAL INFORMATION 

 

Type of your participation in construction project implementation? 

 Consultant: (Planner, Designer, Environmental, or HR). 

 Contractor: (Prime contractor or Subcontractor). 

 

Current position? 

 Project Manager. 

 Construction Manager or Superintendent. 

 Assistant Project Manager (e.g., schedule, material, quality, safety, subcontractor control) 

 Office Engineer. 

 Site Engineer. 

 Other. 

 

Type of projects? 

 Residential buildings. 

 Commercial buildings. 

 Other. 

 

Working experience in the Construction Industry? 

 < 5 years. 

 5 - 10 years. 

 10 - 15 years. 

 > 15 years. 
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SECTION B: RISK FACTORS 

 

To what extent your organization considers the items below as potential problems during 

implementing the project (during the whole life cycle of the project) and have processes and 

practices to deal with it. Based on your experience, please put your answer as indicated on the 

following scale:  

(1): Not at all 

(2): Very little 

(3): Neutral 

(4): Somewhat 

(5): To Great extent 

 

Risks/ Potential Problems 1 2 3 4 5 

Changes in scope of work (change order).      

Risk of defective design (Changes to initial design).      

Inaccurate estimation of quantities of work.      

Poor performance of subcontractor.      

Inadequate distribution of responsibilities and risks.      

Stakeholders’ financial instability.      

Corruption including bribery at sites.      

Lack of qualified staff.       

Poor coordination with subcontractor.      

Late decisions making by other project participants.       

Adverse weather conditions.      

Client special requests, excessive quality expectations and standards.       

Regional and local political instability.       

Inaccurate execution plan (Construction methods selected).      

Delays due to disputes with contractor.      

Use of illegal foreign labor.      

Risk of unforeseen and differing site conditions.       
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SECTION C: PROJECT MANAGEMENT MATURITY MODELS 

 

To what extent are the following items applied by managers in your organization. Please 

consider the following scale:  

(1): Not at all 

(2): Very little 

(3): Neutral 

(4): Somewhat 

(5): To Great extent 

 

Measurement Instruments / Processes and practices 1 2 3 4 5 

Project integration management      

1. Provides support for the project charter development.        

2. Provides project management training for each management team.       

3. Uses value engineering in developing the project plan and scope (an executing 

process that has potential to lower the cost and shorten the duration). 

     

4. Assure project managers of your organization have a solid knowledge base of project 

management. 

     

5. Performs integrated change control, and changes are approved in writing but 

executed in the project information system. 

     

6. Perform project closure procedures of the project management plan.      

Project scope management      

1. Formalizes and identifies the scope management.      

2. Identifies the various project requirements and use computer applications or tools in 

the scope management process. 

     

3. Defines the scope and prepares a WBS.         

4.  Prepares a WBS dictionary.      

5.  There is an effort to monitor and control the scope of each project.         

6.  Verifies that all scope of the work is complete by reviewing or inspecting the work 

results. 

     

Project schedule management      

1. There is an effort to manage the schedule for each project.        
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Measurement Instruments / Processes and practices 1 2 3 4 5 

2. Computer tools such as Microsoft Project, Primavera, and Excel are used for 

developing the schedule.   

     

3. Defines the schedule activities by using the WBS.      

4. Defines the activities sequence and relationships among them.        

5. Estimate the activities duration, either single number (most likely) if using CPM, or 

three numbers (best case, most likely, worst case) if using PERT. 

     

6. The progress of project activities continuously is monitored and controlled and might 

consider using earned value management in controlling the schedule. 

     

Project cost management      

1. There is an effort to manage cost in your project.      

2. Uses cost estimating techniques such as: conceptual, parametric, and bottom-up 

detailed estimating in estimating the costs.  

     

3. Cost-estimating software is used in preparing the estimate or managing cost.        

4. Prepares budget and executes time phasing of the project budget (by indicating the 

budgeted amount on monthly/weekly etc. basis). 

     

5. The project cost is tracked against the baseline on a regular update cycle.      

6. Uses earned value management and budget forecasts in monitoring and controlling 

cost. 

     

Project quality management      

1. Prepare quality management policies, procedures, and guidelines.      

2. Quality planning is performed for your project (requirements and quality standards 

are determined to support each quality objective, and strategies devised to meet them). 

     

3. Quality assurance activities are implemented in the projects (processes, procedures, 

and standards developed to assure quality objectives are met). And your organization 

inspects and controls the quality of subcontractors’ work. 

     

4. Quality audit is done in the projects (project quality monitoring and control).      

5. Total Quality Management (TQM) is implemented in your project (describes a 

management approach to long-term success through workforce focus on identification, 

measurement, and improvement of customer satisfaction). 

     

6. Inspects if project products and activities comply with relevant safety 

standards/plans. 

     

Project resource management      

1. Performs formal project resource management plan.      
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Measurement Instruments / Processes and practices 1 2 3 4 5 

2. Plans to acquire resources and manage the human resources, the use of project 

equipment, and the use of project materials.   

     

3. Use computer software in resource planning, assignment, and tracking.      

4. Prepares the budget and shows the amount allocated for all resources and prepares 

histograms for the most relevant resources in the project. 

     

5. Defines skill requirements, roles, and responsibilities for all project's positions.      

6. Provides training to project team member along with the effort to do resource 

leveling within the organization. (Resource leveling is defined by PMBOK as "A 

technique in which start and finish dates are adjusted based on resource limitation with 

the goal of balancing the demand for resources with the available supply''). 

     

7. There is an effort of monitoring and tracking all resources, and checking the 

performance efficiency.  

     

Project communication management      

1. Performs project communication management, and has a plan to identify 

communication needs. 

     

2. Performs project communication requirement analysis.      

3. There is an effort to perform a standard process to track and manage projects issues 

and progress reports.    

     

Project risk management      

1. Performs risk management formally in the projects as an organization.         

2. There is an effort to identify and document risks, by using the risk breakdown 

structure and checklist analysis. 

     

3. Prioritizes the risks based on specific criteria and evaluate and quantify each 

identified risk in the project. 

     

4. Develops a risk response strategy for the prioritized risks.      

5. Continuously updates the risk response strategy with the project progress.        

6. Performs risk control and uses the risk register for monitoring.      

7. Examines and documents the effectiveness of the risk response strategy, and the risk 

management process. 

     

8. Performs hazard analysis for activities on the projects.      

Project procurement management      

1. There is an effort to manage project procurement, and document contract 

administration processes. 
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Measurement Instruments / Processes and practices 1 2 3 4 5 

2. Uses the project scope statement and WBS for planning the procurement of goods 

and services, major and special items are identified and special attention given to them. 

     

3. The staff are trained in procurement management, and have a strategy to deal with 

payments, authorizations, subcontractors’ services, and requisition. 

     

4. Develops standard procurement documents and keep monitoring it to better control 

the procurement processes. 

     

Project stakeholder management      

1. Performs project stakeholder management, and plan their engagement.      

2. There is an effort to identify stakeholders at the earliest possible time and respond 

to their needs.   

     

3. Manage stakeholder engagement by having a devised strategy on how to handle the 

stakeholder’s needs and expectations. 

     

4. There is an effort to communicate and work with the stakeholders to influence their 

expectation, address their concerns, and resolve issues by preparing reports and 

providing them on a planned schedule to relevant stakeholders. 
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SECTION D: PROJECT PERFORMANCE INDICATOR 

 

In the following section, please you are required to respond by placing a checkmark under the 

selection of your choice beside each listed Items. Please consider the following scale:  

(1): Not at all 

(2): Very little 

(3): Neutral 

(4): Somewhat 

(5): To Great extent 

 

Project performance indicator  1 2 3 4 5 

Cost      

To what extent was the work done compatible with the certificate forecast in the budget 

estimate. 

     

To what extent was the management satisfied with the project cost.      

To what extent did the project achieve the waste management principle by ordering the 

right amount of raw material. 

     

Time      

To what extent your project achieved milestones on time.      

To what extent was the management satisfied with the project duration (project 

delivery). 

     

Quality      

To what extent was the quality of your project acceptable compared with the recently 

accomplished projects. 

     

To what extent was the management satisfied with the project quality.      

To what extent were the project objectives achieved.      

To what extent was the work rejected due to not meeting the project's quality 

requirement. 

     

To what extent was the management satisfied with the number of accidents during 

implementation. 

     

To what extent was the management satisfied with the project documentation practice.      

To what extent were the stakeholders satisfied with the project outcome.      

 


