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Abstract 

 

The aim of this research is to test the effect of different project complexities and project 

management competence of project managers in public sector mega engineering 

projects of Pakistan and their effect on project performance. This research study is 

applied in Pakistan. Complexities in a project are inevitable. These cannot be controlled 

or eliminated but one can have their better understanding to counter them resulting in 

better project performance.  

 

Quantitative research techniques have been applied for this particular research study. A 

total of 100 questionnaires were handed out among respondents, of which 82 survey 

questionnaires were useful for further analysis.  

 

Hypotheses have been developed to test the effect of variables of  project management 

competence on project performance and subsequently the effect of Technical, 

Organizational and environmental complexity on project performance.   

 

Results show that project management competence have a positive effect on project 

performance, like leadership, management skills, communication, ethics, honesty have 

a strong impact on project performance. Secondly, Technical and organizational 

complexity have a negative effect on project performance whereas hypothesis of 

environmental complexity has not supported the project performance.  Further, a 

number of complexities were high ranked. For instance, goals, tasks and market 

conditions were ranked very high with respect to their impact on project performance. 

 

This study contributes theoretically in the field of project management and on practical 

level study will not only help the Practioners in the field of PM, but also helpful for 

project managers of mega engineering projects. On societal level this study may help 

the Government intuitions in formulating rules and regulations such as PM 

certifications that can improve the project performance. 

 

Keywords: project competence, project complexity, organizational complexity in 

project, technological complexity in projects, mega engineering projects, project 

performance, project performance indicators and project management competence. 
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CHAPTER NO 1 - INTRODUCTION 

  

1.1 Background of the Study 
 

As the organizations create and set their strategy and visions, the management has to 

create projects or programs that are individual after the organization has created their 

strategy and set their vision and these projects are those projects which together 

managed the business strategy deliverance (Cooke-Davies, 2002). The reason for not 

possessing unlimited resources for investment by the organizations is that they select 

the projects which will provide them with the most successful result to be implemented 

efficiently and effectively for business strategy (Larson & Gray, 2011). After the 

organizations use methods of project portfolio managing like appraisal of non-financial 

and financial and evaluating different models for the preferences and selection for the 

best project (Jenner, 2010). Project management assessments are done, after the right 

project is selected, which has two steps usually known as appraisal and evaluation. 

Before the start of each project, appraisal is done for the support of approval of all 

cases of business and at the time of project closure evaluation is done for identification 

of failure or success of a project (Zwikael & Smyrk, 2011; Jenner, 2010). 

This process of appraisal define success criteria by using the expected inputs, it also 

calculates relation between all projects. The process of financial appraisal is an 

important part, as the projects are investments that are aimed to give maximum output 

in return. To identify a project‟s success, previously defined success criteria and their 

accomplishments are analyzed by evaluation (Zwikael & Smyrk, 2011; Jenner, 2010). 

To know the success of a project, many different kinds of models are there, for the 

assessment two approaches are agreed upon by authors like Pinto and Mantel (1990) 

and Baccarini (1999) which are performance management of project and stakeholders 

and business deliverance to clients.  

 

The process used previously was evaluation on the basis of triple constraint criteria 

including time, quality and cost (Patanakul and Shenhar, 2012; Ika 2009; Zwikael and 

Smyrk, 2011). This criterion has strong association with evaluating the performance of 

project management using KPIs (Key Performance Indicators) designed to measure 

technical specifications, schedule of time and predetermined budget adherence (Bryde, 

2005). To different people, competence means differently as stated by Boyatzis (1982). 

As it is generally said to be passing behaviors, skills, knowledge and attitudes that are 

related to job performance superiority. The competence‟s attribute-based interface is 

described using understanding of competence (Heywood et al., 1992). As an alternative 

it can be inferred from the demonstrated performance at a workplace‟s predefined 

acceptable standards that competence is approached by performance based approach 

(Gonczi et al., 1993). 

  

According to oxford dictionary complexity means a group of complicatedly inter 

connected things which are hard to be understood. Basically complexity, the word itself 

is derived from Latin where com means twisted or connected together. Using the 

definitions stated above we can deal with complexity as a broad topic or something 

which has many interrelated and interconnected components which also contain 

obscurity, difficulty and complications. Therefore a complex project can be referred to 

as something with difficulties and complexities and make it difficult to manage a 
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project or get useful outcomes (Remington et al., 2009). More investigations are being 

done upon project complexity and with the help of various methods that researchers are 

using contain simple classifications through arrays of different kinds and properties 

(Geraldi & Adlbrecht, 2007). For a better view or understanding of complex systems 

the use of complex system theory is done. Many people use the word complexity for 

projects without knowing the inside factors behind the project‟s complexity (Williams, 

1999).  

 

Despite of fact that interest in project management is increased, projects continue to fail 

at large and at the same time complexity and uncertainty grow in project environment 

(Dias et al., 2014).  The complexity of projects is increasing as the time passes due to 

their execution in dynamic environments, having multiple stakeholders with different 

perspectives and rapid technological challenges characterized by uncertainties 

(Williams, 1999; Arain et al., 2004; Shenhar & Dvir, 2007b; Shah et al., 2011). This 

complexity has made the projects difficult to manage (Shah et al., 2011; Ejaz et al., 

2013). The traditional methods and techniques of project management are not suitable 

for projects to manage now a days (Shah et al., 2011). 

 

Researchers have identified different set of complexities such as technical complexity, 

organizational complexity and environmental complexity. Technical complexity 

includes goals, scope, tasks, experience and risk. Similarly various factors of 

organizational complexity have been identified, such as lack of past work experience, 

lack of trust in contractors, lack of internal support, number of languages and 

nationalities involved (Bosch-Rekveldt et al., 2011; Geraldi & Adlbrecht, 2008). 

Further organizational complexity is linked with size which includes project team, 

project duration, site area, engineering hours and number of locations etc.  Resources  

involve, skills availability, experience with parties involved, awareness of health safety, 

security and environment (HSSE), interface between different disciplines, number of 

financial resources and contract types. The other factor of project complexity is project 

team that includes number of different nationalities, number of different languages, 

cooperation with JV partner and overlapping office hours. And lastly trust in project 

team and trust in contractors (Bosch-Rekveldt et al., 2011). Major factors of 

environmental complexity are market conditions, location, stakeholder and risk from 

environment which are further categorized as discussed in TOE framework in literature 

review (Bosch-Rekveldt et al., 2011).  

 

There are certain features behind a successful industry which combine together to make 

the industry a success (Verzuh, 2008). These features can mean that they have 

managers who are dedicated to their vision and are good leaders. The managers take 

responsibility and bring people together and motivate them to achieve a certain goal. It 

is great responsibility for the managers to keep balance between different areas like 

human resource, risks, quality, cost, scope, time and many different processes like 

executing, closing, initiating, planning, and controlling (Gokhale, 2005). Highly skilled 

and experienced team is required to handle huge engineering projects (Othman, 2013). 

It means that project execution depends on both project manager and project team.  

 

Behind a project success there is a responsible project management  (Crawford, 2000). 

In important ideas of literature, a technical and particular approach is needed, according 

to facts (Dvir & Shehnar, 2007a). The project management idea implies that there is a 
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smooth relationship between the managing leadership and project managements and the 

success of project (Muller and Turner, 2007).  

 

To fulfill requirements for a project success accomplishment, a project management 

applies knowledge, skills, tools and techniques (Barna, 2013). As mentioned by the 

PMCS 2007, Project Management apply their best possible attitude for more chances of 

the success of a project and apply their knowledge and skills according to the project 

needs. And also try to their best to fulfill the requirements of stakeholders. 

 

Project management competencies consist of contextual, behavioral, technical and 

personal competencies (PMCD, 2007; IPMA, 2006). Behavioral competencies include 

leadership, professionalism, engagement, self control, assertiveness, relaxation, 

creativity, result orientation, efficiency, consultation, negotiation, conflict and crisis, 

reliability, value appreciation and ethics (IPMA, 2006). Further, personal competencies 

are categorized as management skills, communication, cognitive ability and 

effectiveness (PMCD, 2007). Other competencies such as contextual and technical have 

been discussed in literature review chapter.  

 

In literature, it has been found that project management competencies can lead to 

project success (Crawford, 2000; Muller and Turner, 2007; Muller et al.,2007; 

Bakhsheshi & Nejad, 2011; Pasha et al., 2012; Ejaz et al., 2013, Othman, 2013; Dias et 

al., 2014). A suitable project management according to the type, context, nature and 

complexity of project is required to be selected to get improved project performance 

and make a project successful (Shenhar & Dvir, 2007a; Muller and Turner, 2007; 

Muller et al., 2007; Bakhsheshi & Nejad, 2011; Vonk-Noordegraaf, 2011; Bosch-

Rekveldt et al., 2011; Pasha et al., 2012).Projects of diverse nature are to be coped with 

various means (Turner and Muller, 2007; Dias et al., 2014).Additional exact 

exploration is expected to add to a project management system and/or model for open 

segment and mechanically propelled projects in view of broad investigations of best-

practices far and wide (Shah et al., 2011). 

 

It means that looking into certain unique project characteristics; the project 

management approach should be adapted accordingly. Similarly different project 

management approaches and competencies would be required to deal with different 

elements of complexity and to improve the project performance. There should be a well 

defined framework to deal with complexity of large projects to improve performance. 

In this research study the relation among project management competence, project 

complexity and project performance will be explored. The PMCD Framework (2007) 

and IPMA (2006) Framework will be used for project management competence 

variable. TOE Framework of Bosch-Rekveldt et al., (2011) of project complexity will 

be used for project complexity variable. This study will consider the complete TOE 

framework of complexity instead of only few elements, having total 50 elements of 

complexity. 

 

The reason for using TOE framework of project complexity in this research is that this 

arrangement depends on written and experimental information, thus covering elements 

of complexities derived from literature and actual practices. Also it is a latest 

framework that includes maximum number of complexity elements. The TOE 

framework has been found the most comprehensive complexity framework having each 

element operationally explained. 
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Similarly the PMCD Framework (2007) and IPMA (2006) Framework of project 

management competence has been selected for this research as it has defined each 

element of competence in terms of performance criteria which can be evaluated 

utilizing the sorts of proof effectively characterized. Such detailed operationalization 

has not been found in any other Project Management Competence Model (PMCD). 

Furthermore, both the Frameworks have been devised by well known worldwide 

recognized institutes which have produced many project management standards most 

widely adopted all over the world to standardize project management practices. 

 

This research has been taken in light of future research recommendations of Bosch-

Rekveldt et al., (2011) and Vonk-Noordegraaf (2011). Bosch-Rekveldt (2011) took 

project performance as dependent variable while front-end activities and project 

complexity as independent variable. In this research the conceptual model consists of 

three building blocks. Project performance is considered the dependent variable and 

project management competencies and project complexity are the independent 

variables. 

 

 

1.2 Problem Statement 
 

The project management practices, skills and its competencies level are very low in 

developing countries like Pakistan (Rehman, 2007; Farooqui et al., 2008; Ali, 2010; 

Othman, 2013).  A lot of projects are getting delay because of improper planning and 

many other management related problems in Pakistan (Rehman, 2007; Sambasivan& 

Soon, 2007; Mubin et al., 2011; Choudhary et al., 2012; Pasha et al., 2012; Ejaz et al., 

2013) and also lack of competencies hindered development of mega projects in 

developing countries (Othman, 2013).  Absence of appropriate HR, lack of foresight 

and management abilities has prompted time and cost invades of projects in Pakistan 

(Farooqui et al., 2008; Pasha et al., 2012; Ahmed et al., 2013).  One example of such 

projects is New Islamabad International Airport Project which is facing lot of problems 

due to several reasons related to project management (Pasha et al., 2012; Ejaz et al., 

2013). The higher challenges related to construction projects in Pakistan demand 

application of latest project management philosophy, tools and techniques to manage 

performance (Farooqui et al., 2008; Nawaz et al., 2013). Uses of institutionalized and 

globally perceived project management techniques can contribute in fruitful 

conveyance of project targets (Shah et al., 2011). Appointment of competent and 

qualified Project management / project director can improve project performance in 

public sector development projects in Pakistan (Pasha et al., 2012). 

 

Different development projects started in public sector of Pakistan faced many 

problems of execution,  governance and capacity of project management which  

restricted the successful accomplishment of projects (Pasha et al., 2012). Other possible 

issues were found to be unclear goals, poor scope definition, and nonexistent 

mechanism of governance.    

 

Public sector projects in developing countries have to deal with issues that are unique 

to the environment including large number of stakeholders, weak procurement systems, 

complex processes, shortage of skills & resources, and bureaucratic red tape (Ahsan & 
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Gunawan, 2010). Other environmental complexity factor that can effect project 

performance includes market conditions (competition in market, stability in pricing of 

raw material  and exchange rate), stakeholder dependencies, political influence. For 

example in Pakistan, during implementation of projects, political interference 

sometimes affects project performance. Political interference causes delay in decision 

making, time and cost overrun and create problems in hiring of project implementation 

staff.  

 

Being a developing country, Pakistan too is facing issues like lack of efficiency, poor 

planning, lack of sufficient human resource, and lack of management skills in the 

development infrastructure of country (Ahmed et al., 2013) This has caused cost and 

time overruns in the projects of infrastructure development. Pakistan being a 

developing country faces deficiency of technical skills, managerial capabilities, high 

design knowledge, managerial abilities and competitive human resource. This 

deficiency causes obstruction of development in mega engineering  projects in Pakistan 

(Othman, 2013). If we wish to avoid delays in project accomplishment then we need to 

adopt information system of project management and also the appropriate planning of 

those projects (Nawaz et al., 2013). The requirement of the use of modern techniques 

and tools of project management is increasing day by day in developing countries due 

to the deficiency of resources but unluckily, the implementation of techniques and tools 

of project management in developing countries is still in its initial stages (Ali, 2010). 

 There is a tradition of posting civil servants in Pakistan as project directors even 

though they do not possess technical and required project management knowledge as 

well as training (Pasha et al., 2012). Planning Commission, 2005, has recognized that 

there has been deterioration in the performance of civil servants in Pakistan since long 

and it identified the most important factor to be the lack of adequate skills and 

capabilities (Rehman, 2007). The current administrative system is an obstacle in 

improving public sector organizations and that is why these organizations lack 

capability for the implementation of projects (Ali, 2010). It has been emphasized by 

Japan International Cooperation Agency, (JICA, 2003) that there is a need to strengthen 

the capacity of implementation of projects in Pakistan (Rehman, 2007). JICA is also 

one of the donors of public sector development projects in Pakistan. Efficient capacity 

of project managers puts a great influence upon planning of project, its execution as 

well as its governance (Pasha et al., 2012). He also said that if project managers and 

directors and other staff are recruited on the basis of their competency and 

qualifications then their autonomy with regards to decision making ability will be much 

better. This in turn would increase the project governance as well as the management. 

More research will be required to establish a framework of project management and a 

model for the projects of public sector (Shah et al., 2011).  

In Pakistan the public interests and funds are indirectly protected by the agency or the 

Government department. And this department or agency is the official authority to 

approve, control, initiate and monitor these projects (Ghaffar & Mubin, 2008). It was 

stated after the analysis of highway project of Pakistan that there are two reasons 

behind the cost and time overrun in Pakistan which are namely, inefficient and 

improper planning and improper time management (Choudhary et al., 2012). This 

project is also facing a lot of problems due to many issues of project management. A 

reference to Planning Commission of Pakistan (Rehman, 2007) according to which 

only 30% of all public sector projects are completed within time and within cost. This 

also has been indicated by the Medium Term Development Framework, MTDF 2005-
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2010 of Pakistan. In 85 development projects of public sector in Pakistan it was found 

that there was revision of time, cost or quality of 58% of those projects just because of 

some specific reasons (Mubin et al., 2011). 

 

By summarizing the problem statement, it can be said that there is need to have 

advanced project management system to deal with the dynamic and complex nature of 

projects especially in case of mega engineering projects, which must be compatible 

with the latest International Project Management Standards. The new explored issues 

must be addressed with latest skills, technology and standards. Complexity is one of the 

issues in management of projects not only in Pakistan but also around the globe which 

needs to be countered through high level of competencies to improve project 

performance. 

 

There is need to find different elements of project management complexity that exist in 

mega engineering projects and to find different project management competencies to be 

exercised to make the project successful. There is need to identify relevant project 

management competency of appropriate level required to exercise for specific element 

of complexity, to overcome this specific element of complexity and also to improve 

project performance in a result of match / fit between competency and complexity by 

applying contingency approach. 

 

In literature elements contributing to project complexity have been highlighted and 

similarly different dimensions of project management competence have been identified 

by different authors. However there is lacking of empirical study to present relation 

among three building blocks i.e. project management competence, project complexity 

and project performance. There is also lack of mapping of competence with elements of 

complexity i.e. the relevant competency required to be exercised for specific element of 

project complexity to improve project performance. This study will contribute to 

existing body of knowledge by exploring relation among three building blocks of study 

i.e. project management competence, project complexity and project performance. 

 

In conclusion projects are becoming complex as the time passes due to complex 

environment of execution, involvement of multiple stakeholders and rapid 

technological changes. The complexity influence project management activities and 

also efficiency and effectiveness of projects. The complexity of project is one of a 

factor of project failure. It is also concluded that competence of project management 

has a role in success of projects by managing project complexity properly. The needs 

for selection of relevant competent project management according to the type and 

complexity of projects have been identified. It has been established through literature 

review that selection of a project management having relevant competence according to 

the complexity of a project can improve project performance. Therefore it is also 

further concluded that there is need to investigate the impact of different types of 

complexity and project management competence for project performance, which is the 

main aim of this research. This research is also in line with the recommendations for 

further research by Bosch-Rekveldt et al., (2009); Vonk-Noordegraaf (2011). 

 

 

 

 



 

7 

 

1.3 Research Question 
 

What is the effect of environmental complexity, technical complexity, organizational 

complexity and project management competence on project performance in public 

sector engineering project of Pakistan? 

 

1.4 Purpose 
 

The purpose of this study is to investigate how different types of complexity and PM 

competence effect project performance in public sector mega engineering projects in 

Pakistan. Public sector mega engineering projects include Infrastructure projects like 

rail and road, water supply, sewerage, waste disposal, oil & gas and transportation 

network, which are normally owned and financed by federal/provincial governments 

(Mubin & Ghaffar, 2008). Therefore, in Pakistan only public sector mega infrastructure 

projects reflected in PSDP (i.e. construction projects of roads / buildings) will be 

considered for this study.  The project complexities and  project management 

competencies of Project Directors involved in implementation, will be considered. 

Project management being the main area of study, this research will not consider the 

nature / sector of a project for analysis but only project management aspects will be 

considered. 

 

For the advancement of economy the public sector plays a key role so this sector will 

be focused for this research in Pakistan. The elements of Project Management 

Competency Development (PMCD) Framework (2007) and International Project 

Management Association (IPMA) Framework of project management competence will 

be used to assess the competencies of project management. TOE framework will be 

used to find out the relationship of  project complexity and project performance.  

  

1.5 Significance of the Study 
 

According to Gareis and Nankivel (2007), to counter project complexities, project 

management is vital. One will gain the possibility to assume control super projects as 

well as projects and deal with a solitary project as well as the vital initiative of an 

organization's whole portfolio. Project Management related research demonstrates that 

projects are turning out to be progressively "mind boggling," and there have to 

comprehend this multifaceted nature (Williams, 1999). 

 

Project management research like arranging, harmonization, governor, objectives 

determination, authoritative structure, project assets assessment, faculty administration, 

and project cost and time are all influenced by the level of multifaceted nature included 

in a project (Baccarini, 1996). Along these lines, the adequacy of project administration 

arrangements, methods, and methodology is needy upon project multifaceted nature 

level. Williams (2002) reported that increase in complexity of project and 

underestimation of this complexity is one of the reasons of failure of projects. The 

complexity of projects is considered to increase as a consequence of rapid changes in 

environment, increased product complexity and increased time pressure (Williams, 

1999). Therefore project complexity is now a days considered as burning area for future 

research. At current stage there is also lack of common understanding about project 

complexity. 
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In current era, projects are executed in highly dynamic environments, having multiple 

stakeholders with different perspectives and encountering technological challenges. 

The quick float of globalization and innovative changes have made troublesome for 

associations to get by in the aggressive world (Arain & Tipu, 2009).So the projects are 

described by vulnerabilities, though the conventional, formal way to deal with project 

administration depends on an anticipated, settled, generally basic, and firm model 

(Shenhar & Dvir, 2007). The inborn many-sided quality, instability and element nature 

of the most development projects make difficult issues for controls to oversee them 

effectively (Ejaz et al., 2013).Projects are complex because they involve many human 

and non-human factors and variables (Arain et al., 2004).Due to rapid trend of mega 

construction projects, the challenges and management problems are also increasing 

(Ejaz et al., 2013).The variation management and transformational parts of project 

makes them amazingly multifaceted and in this way not agreeable for being taken care 

of from a simply "hard" Project Management point of view (Shah et al., 2011). It can 

be said that traditional methods and techniques of project management are not suitable 

for projects now a days. 
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1.6 Disposition of Thesis  
 

 
 

 

 

 

Chapter 1 

Chapter 2 

Chapter 3 

Chapter 6 

Chapter 7 

Literature Review: This chapter illustrates the different 

aspects of the topic. It describes different models and 

framework relevant to this topic. Lastly hypotheses are 

developed after detailed discussion.  

Methodology of Research: This chapter covers chosen 

methodological research choices. Then argumentation in 

support of the choices followed by explanation of different 

tools used for this study.   

Result & Analysis: This chapter presents the empirical 

data collected  through questionnaire from respondents. Further 

the results of the hypotheses  have been discussed with the help 

of  inferential statistics.  

Discussion:                                                                        
The chapter covers the description of the results taken form the 

analysis part.  

Chapter 4 

Chapter 5 

Truth Criteria:                                                        
The final chapter presents  the reliability and validity of data 

collected from the respondents.  

Conclusions and Recommendations:  This chapter 

presents concluding remarks with the focus on looking purpose 

and problem statement. furthermore, contributions, limitations 

and future research  have  been discussed. 

Introduction: The focus of this chapter is to introduce the 

topic and its background followed by problem statement, 

highlight research gap and research question. Lastly the 

significance of study  has  been discussed. 
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CHAPTER NO 2 - LITERATURE REVIEW 

 

 

2.1 Project Management  
 

The project procedure can be influenced by altering variables and flighty elements that 

could get from distinctive sources (Arain & Tipu, 2009, p. 148-155).A capable project 

supervisor is a variable that impacts project achievement (Crawford, 2000). An 

important idea found in literature is the fact that all projects require a specific, tailored 

management approach (Shenhar & Dvir, 2007a, p. 94).There is an in number 

relationship among the project management and project achievement administration 

capabilities and distinctive authority skills are fitting for diverse sorts of project (Muller 

Turner, 2007, p. 24). For achievement, diverse authority abilities are obligatory in 

projects with distinctive sorts of complications (Muller et al., 2007, p. 23).Project 

Management‟s Characteristics have impact on project success and it is recommended 

that suitable Project Management should be chosen according to type and context of a 

project (Bakhsheshi & Nejad, 2011). 

 

In the light of variant study on civil sector growth projects in Pakistan Pasha et al., 

(2012) watched that various issues of project execution, limit and administration 

disappointment have restricted the fruitful usage of projects. An issues' portion 

identified with project management skills were poor extension characterization, 

inadequate arranging, misty objectives, nonexistent administration instruments, and 

absence of use of project management techniques and devices like Project Management 

Body of Knowledge (PMBOK), PERT and CPM. Ejaz et al., (2013, p. 257), while 

analyzing mega construction projects of Pakistan found that “project planning & 

scheduling” and “decision made by the Project Management” which are dimensions of 

project management competencies, play main role in project success. This shows that 

certain project management competencies can lead to improved project performance. 

Different types of project complexity require specific team member competences 

(Vonk-Noordegraaf, 2011).The management of extensive projects requires a system for 

project multifaceted nature (Bosch-Rekveldt et al., 2011). According to Dias et al., 

(2014) projects continue to fail at a large rate and the level of project complexity and 

uncertainty also grow as the time pass, that aided the necessity to receive distinctive 

sorts of ways to deal with oversee diverse sorts of projects. 

 

This shows that specific project management approach should be adapted according to 

certain unique characteristics of a project. And also different Project Management 

approaches and competencies would be required to deal with different elements of 

complexity and to improve the project performance. 

 

Developed infrastructure plays very important role in country‟s economy and 

development, while the process of execution of such projects generate economic 

activity in the country (Mubin & Ghaffar, 2008, p. 34). Project management in the 

general population area, in spite of the fact that having likenesses with the private 

sector as far as project management stages, procedures, devices and advances then 

again have special difficulties (Shat et al., 2011). At aspect esteem Public Sector 
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Administrations case to be completely fledged project-arranged associations and 

executing as able PM associations, while actually they are to a great extent subject to 

inadvertent project directors (Rwelamila, 2007, p. 55). Execution Management in the 

general population division is moderately more entangled because of the nonattendance 

of single major objective as contrast with private area in light of the fact that, in public 

sector division there is no benefit augmenting concentrate, minimal potential for money 

era and no main concern against which execution can be measured, furthermore 

dominant part of open area associations still produce a large portion of their pay from 

the State (Boland & Fowler, 2000, p. 418). The requirement for project management 

aptitude out in the open segment associations has ended up crucial keeping in mind the 

end goal to manage a colossal obligation of dealing with various projects (Rwelamila, 

2007). Shenhar and Dvir (2007b)  found a failure of even 85% when looking at meeting 

time and budget goals while investigating about 600 projects in business, government 

and nonprofit sectors, with budgets between $40.000 and $2.5 billion (Shenhar & Dvir, 

2007b). 

 

Mega engineering projects symbolize a strategic option towards achieving sustainable 

development objectives in developing countries and these projects require high design 

knowledge, technical skills, competent human resource and managerial capabilities 

(Othman, 2013, p. 739). In developing nations the execution of project management 

instruments and procedures is still in its initial periods of improvement and the 

requirement for utilization of cutting edge project management methods is keeping on 

expanding as assets turn out to be rare in evolving nations (Ali, 2010). Improper 

planning is one of the reasons that cause delay in Malaysian construction projects 

(Sambasivan & Soon, 2007, p. 522). While evaluating construction industry of 

Pakistan, Farooqui et al., (2008, p. 182) found that major obstacles to get improved 

project performance is the lack of expertise and resources in construction project 

management and ultimately lack of  application of project management tools, 

techniques and practices. As an evolving nation, Pakistan is additionally confronted 

with foundation improvement issues of proficiency and the absence of suitable HR, 

lack of common sense and management aptitudes has driven time and cost overruns in 

infrastructure development projects (Ahmed et al., 2013).  It has been noticed that 

developing countries like Pakistan experience shortage of high design knowledge, 

technical skills, competent human resource and managerial capabilities which obstruct 

the development of mega engineering projects (Othman, 2013). Use of Project 

Management Information System and carrying out adequate planning of projects can be 

helpful to avoid unnecessary project delays in Pakistan (Nawaz et al., 2013, p. 07). 

 

The Government department or the agency is the statutory body to initiate, approve, 

monitor and control the projects indirectly to safe guard the public funds and interest in 

Pakistan (Mubin & Ghaffar, 2008, p. 35). Choudhary et al. (2012) while analyzing 

highway‟s project, reported that improper and inefficient planning and scheduling is 

one of the reason of cost and time overrun in Pakistan.  A lot of projects in Pakistan are 

facing delay because of improper planning and one of the examples is New Islamabad 

International Airport Project which is facing lot of problems due to several reasons 

related to project management (Ejaz et al., 2013). 

 

Rehman (2007) referred to Planning Commission (2005) which guarantees that the 

Medium Term Development Framework (MTDF) 2005-10 of Pakistan has shown that 

only 30% of the Public sector Projects are completed in stipulated time and within the 
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estimated budget. In terminal evaluation of 85 public sector development projects of 

Pakistan, Mubin et al., (2011, p. 64) found that Total 58% of studied projects were 

either revised for time, cost or scope due to one reason or the other and only 19% 

projects were remained successful on prescribed guidelines and already set criteria. The 

normal project runs three times longer and two times more costly than the first arranged 

expense in Pakistan (Pasha et al., 2012). There are numerous infrastructure 

development projects in progress as well as under planning in Pakistan and their high 

degree of different challenges has increased the need to adopt and apply advanced 

project management philosophy, tools and techniques to manage the projects 

performance and productivity in a sustainable long-term mode (Farooqui et al., 2008). 

This confirms the need of project management competencies to overcome the project 

complexities and improve performance in mega engineering projects of Pakistan. 

 

In Pakistan the rules accommodated Project Management (PM) by Planning 

Commission provide no orientation to universally perceived PM systems, instruments, 

procedures, programming and so forth, which from one perspective makes the line 

offices absolutely reliant on Planning Commission archives and then again truly 

disabled because of non-recognition with cutting edge ideas, devices, and so forth of 

project management (Shat et al., 2011).The repetitive procedures and techniques should 

be enhanced in the light of new collection of project management information in order 

to control delays and wastages in general society division improvement projects in 

Pakistan (Pasha et al., 2012). 

 

It is a typical exercise in Pakistan to pole common hirelings as project executives 

despite the fact that they do not have any specialized foundation or project management 

information and preparing (Pasha et al., 2012). According to Planning Commission 

(2005), performance of the civil servants has deteriorated over time due to several 

factors and the most important one among these factors is the inadequate capabilities 

(Rehman, 2007).  The project group of even mega and complex Neelum-Jhelum 

Hydroelectric Project did not appear to be knowledgeable with project management 

strategy and apparatuses (Pasha et al., 2012). In Pakistan while dealing with people in 

general division projects the association utilizes a part of house project management 

technique and no universal project management philosophies are trail by the association 

(Ali, 2010). The management and officers at services, organizations, offices, and areas 

must be prepared on project management devices and procedures (Pasha et al., 2012). 

 

The causes of inefficiency and poor performance of public servants in Pakistan reported 

by the United Nations (2005) and the World Bank (1999) comprise lack of professional 

orientation, low levels of skills in delivery of services, inappropriate skills and poor 

personnel management (Rehman, 2007). The Public Sector organizations in Pakistan 

lack capacity to implement projects and existing administrative system is hurdle in 

improvement in organizations (Ali, 2010).  Japan International Cooperation Agency 

(JICA) (2003) which is one of a donor of public sector development projects in 

Pakistan emphasized upon the need for strengthening the project implementation 

capacity in Pakistan (Rehman, 2007). Capability of project chiefs assumes a basic part 

in project arranging, execution, and administration and when project executives and 

other staff are chosen based upon their capabilities and competency they will be more 

independent in their choice making, which will enhance project management and 

administration (Pasha et al., 2012). Competency of project chiefs assumes a basic part 

in project arranging, execution, and administration and when project executives and 
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additional pragmatic research is required to improve basis of project management 

and/or civic division project models that has to be constructed on wide revisions of 

superlative adaptations around the globe (Shah et al., 2011, p. 12). 

 

It is concluded that as the time passes projects are becoming complex due to their 

execution in highly dynamic environment, involvement of multiple stakeholders and 

rapid technological changes. The complexity has impact on all project management 

activities and also on efficiency and effectiveness of project. In literature it is reported 

that complexity of project is one of the reason of project‟s failure. The role of Project 

Managements and their competence to deal with different complexities influence 

project success. 

 

Public sector mega engineering projects of infrastructure sector has tremendous role in 

country‟s economy and their successful completion leads to socio-economic 

development. These projects involve huge amount of capital and investment, therefore 

required to be managed efficiently and effectively. Unluckily the level of project 

management competence is very low in developing countries and a project 

management for a project is assigned without considering the relevant competences 

required for a particular project. This practice has resulted in increased level of project 

failure. 

 

The above literature confirms the need to identify relevant project management 

competency of appropriate level required to deal with specific element of complexity 

and to improve the project performance through match / fit between competency and 

complexity by applying contingency approach in mega engineering projects. 

 

2.2 Project Performance 
 

Investigating effective execution of projects, Baccarini (1999, p. 25-32) distinguished 

two segments of project achievement i.e. project management achievement and item 

achievement. The author clarified that project management achievement concentrates 

on the project process and especially on the effective achievement of expense, time and 

quality destinations while the item achievement manages the last result of a project and 

achievement of project targets, objectives and reason. As per Cooke-Davies (2002, p. 

187) project management achievement is a measure of execution against expense, time 

and quality while project achievement is a measure of accomplishments against general 

project targets. The author pointed out that project achievement is harder to make than 

project management progress as the project success involves second order control. 

Project management success means to measure whether a project has produced the 

desired outputs (deliverables), while the project success means to measure whether a 

project has produced the desired outcomes (purpose or objectives) (Dosumu & 

Onukwube, 2013). This shows that project management success is concerned with 

immediate output of a project and measure performance against cost, time and quality 

while project success / product success is concerned with outcomes and impact of a 

project. 

 

Westerveld (2003) also considered cost, time and quality results of project as 

immediate success criteria. The most important project success criterion is time 

followed by cost and quality is also a project success criterion, however for different 

stakeholders, criteria of project management success or project / product success could 
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be different (Shokri-Ghasabeh & Kavousi-Chabok, 2009). Owner, designer and 

contractor have different criteria of project success. However there are some common 

project success criteria like completion of a project on time and within estimated 

budget (Saqib et al., 2008, p. 23). 

 

According to Takim & Adnan (2008, p. 21) project success is a combination of 

measure of effectiveness and measure of efficiency. Deacon (2011, p. 9) also 

mentioned that project success is sum of project efficiency (time, cost and requirement) 

and project effectiveness (end user satisfaction and return on investment).  Measure of 

efficiency is about cost, time and quality for maximization of output in respect of 

certain level of input or resources, while effectiveness is about achievement of goals 

and objectives (Takim& Adnan, 2008). Ika (2009, p. 15) explained that efficiency is to 

do the things right while effectiveness is to do the right things. 

 

Camilleri (2011, p. 19) mentioned 4 levels of project success and considered project 

management success at output level and as level 1 of the overall project success. The 

author explained that project management success is delivery on time, budget and 

according to specifications.  Al-Tmeemy et al., (2011, p. 337-348) specified three 

measurements of project achievement and reasoned that project achievement depends 

on project management achievement, item achievement and business sector 

achievement. The authors specified that project management achievement is adherence 

to calendar, spending plan and quality targets. It implies that project management 

achievement is a piece of general accomplishment of a project and it is a measure of 

execution against calendar, time and wanted quality. 

 

Bosch-Rekveldt (2011) referred to Bakker et al., (2010) who claimed that there is 

consensus in the literature that the parties involved in a project should agree on the 

success criteria or measures for the specific project. Project disappointment is for the 

most part characterized as not meeting the project spending plan, due dates, and details 

which is likewise called the triple imperative. On the other hand, project achievement is 

characterized as holding fast to unique degree according to affirmed plan and meeting 

the first spending plan, course of events, and specialized determinations (Pasha et al., 

2012). Project management achievement for the most part alludes to conveying the 

project inside of time, expense, quality and partner's fulfillment (Ejaz et al., 2013). 

 

It is concluded that there are two basic concepts i.e. project management success and 

project success. Project management achievement is implied that the amount of 

proficiency is there in a project while project achievement is implied that the amount of 

viability is there in a project. Project management success is related to immediate 

output of a project while project success is related to outcomes and impacts of a project. 

The execution of project management achievement is measured against measurements 

of expense, time and quality while project achievement is measured against fulfillment 

of distinctive partners. In this examination project management achievement will be 

considered to quantify the execution of a project i.e. measuring the performance against 

planned cost, schedule and quality. It will be measured that how much efficient is the 

performance of understudy projects. 

 

The measures of budget, time and worth is used to evaluate the performance and 

success of development projects (Chan et al., 2002, p. 124). In Public Sector Projects of 

Pakistan 15% increase in cost of actual approved planed cost of project is allowed. It 
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means that if a project is facing up to 15% increase in cost from its approved cost then 

the project performance is considered satisfactory in financial terms. So in this research 

if any project is completed within the approved budget limits or there is only 15% 

increase in cost then its performance will be good while considering budget of project. 

Also if a project is completed within its approved time or up to 15% more time is 

consumed in completion then its performance will be considered good while looking 

into project time. 

 

Cost performance, schedule performance and scope/quality performance measures are 

relatively easy and objectively measurable and also still commonly accepted (Bosch-

Rekveldt, 2011). These three performance measures will be used in this research. The 

project performance variable will be calculated by combining the scores for quality 

performance, schedule performance and cost performance. In this research, project will 

be considered good in performance if it is delivered with sufficient quality, with less 

than 15% budget overrun and with less than 15% schedule overrun. 
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2.3 Project Management Competence 
 

“Project is a provisional attempt embraced to make an exceptional item or 

administration (PMBOK, 2000)”. Project is portrayed by its brief character, in which 

an (one of a kind) extent of work is embraced, inside of specific limitations and for a 

particular reason (Bosch-Rekveldt, 2011, p. 90). According to Kerzner (2009) a project 

can be thought to be any arrangement of exercises and errands that: 

 Have a particular goal to be finished inside of specific determinations 

 Have time period 

 Have limited capitals (if applicable) 

 Consume human and nonhuman resources (i.e., money, people, equipment) 

 Are multifunctional (i.e., cut across several functional lines) 

 

The idea of project management has originated in 1930s, in the chemical industry and 

then it got developed and became well defined in 1950s (Williams, 2002, p. 272). 

“Project management is the use of information, aptitudes, devices and methods to 

project exercises to meet project prerequisite (PMBOK, 2000)”. Project Management 

is the utilization of a gathering of apparatuses and strategies to coordinate the 

utilization of distinctive assets toward the achievement of an extraordinary, mind 

boggling, one-time undertaking inside of time, expense and quality requirements 

(Atkinson, 1999, p. 339). Project Management is the arranging, sorting out, 

coordinating, and controlling an association‟s asset for a sensibly transient objective 

that has been set up to finish particular points and destinations (Kerzner, 2009). Project 

management is procedure situated and it incorporates an arrangement of ventures to 

accomplish most extreme adequacy e.g. arranging precedes controlling, execution 

before shutting (Casais, 2002). 

 

The principle obligations of a project management are the arranging, coordinating, and 

executing the arrangements of different exercises of a project because of the time 

imperative (Duru and Alhasweh, 2013). A project management applies learning, 

abilities, apparatuses, and procedures to project exercises keeping in mind the end goal 

to meet the project prerequisites (Barna, 2013, p. 18). A skilled project management is 

a variable that influences project achievement (Crawford, 2000). Skilled project 

managements reliably apply their project management learning and team practices to 

expand the shots of conveying projects that meet partner's prerequisites (PMCD, 2007). 

 

The word competence is devised from a Latin word “Competentia” which means “is 

authorized to judge” as well as “has the right to speak” (IPMA, 2006). According to 

Palan (2003) the terms “competencies” or “competence” or “competent” refers to a 

state or quality of being able and fit.  The PMCD Outline (2007) alluded to Crawford 

(1997) who characterized fitness as the exhibited capacity to perform exercises inside 

of a project situation that prompt expected results in light of characterized and 

acknowledged gauges. Capability is a gathering of information, individual states of 

mind, abilities and significant experience should have been effective in a sure capacity 

(IPMA, 2006). Barna (2013) alluded to Parry (1998) who depicted competency as a 

group of related learning, mentalities, aptitudes and other individual attributes that 

effects a major part of one‟s job: 

 

 It relates with enactment on work 
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 It can be measured against sound acknowledged values 

 It can be enhanced via training and progress 

 

IPMA (2006) portrayed capable project management in the accompanying three distinct 

reaches: 

 Technical Competences 

 Behavioral Competences 

 Contextual Competences 

The three ranges and their elements of competencies are given in Table 1. 

 

 

Table 1: Elements of Project Management Competence (IPMA, 2006) 

Complete list of behavioral competences in PM competence elements of Table 1 has 

been considered for this particular study because these competences are most relevant 

and have a close link with project manager and team attributes.  

 

 The PMCD system supported by the Project Management Institute (PMI) was 

initially discharged in 2002 and it was created with the mean to give both 

people and associations with direction on the most proficient method to survey, 

arrange and deal with the expert advancement of Project Management (PMCD, 

2007). As per PMCD Framework the Project Management fitness comprise of 

taking after three measurements: 

 

 Project Management Knowledge Competence: What the Project Management 

thinks about the use of procedures, instrument and methods for project 

exercises. 

 Project Management Performance Competence: How the Project Management 

relates project management information to meet the project necessities. The 
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explanation regarding project management performance competence is 

highlighted in Table 2. 

 Project Management Personal Competence: How the Project Management 

carries on when performing exercises inside of the project environment, their 

states of mind and center identity attributes. 

 

 

Initiating Planning Executing Monitoring 

& 

Controlling 

Closing 

1. Project 

associated with 

administrative 

objectives and 

consumer 

needs 

 

2. Preliminary 

scope 

statement 

includes 

stakeholder 

requirements 

and prospects 

 

3. Elevated risks, 

expectations 

and restraints 

are implicit 

 

4. Stakeholders 

recognized and 

their needs 

agreed 

 

5. Project 

contract 

approved 

1. Project scope 

agreed 

 

2. Project 

scheduled 

approved 

 

3. Cost budget 

approved 

 

4. Project crew ac-

knowledge with 

roles and tasks 

established 

 

5. Communication 

activities agreed 

 

6. Quality 

management 

process 

established 

 

7. Risk response 

plan approved 

 

8. Integrated 

change control 

processes 

defined 

 

9. Procurement 

plan approved 

 

10. Project Plan 

approved 

1. Project scope 

achieved 

 

2. Project 

stakeholders 

expectations 

managed 

 

3. Human 

Resource 

managed 

 

4. Quality 

managed 

against plan 

 

5. Material 

resources 

managed 

1. Project 

pursued and 

status talk to 

investors 

 

2. Project 

modification 

is achieved 

 

3. Worth is 

monitored 

and well-

ordered 

 

4. Risk is 

monitored 

and 

controlled 

 

5. Project 

team is 

managed 

 

6. Contracts 

administered 

1. Project 

outcomes 

accepted 

 

2. Project capital 

sum confined 

 

3. Investor in 

sight measured 

and studied 

 

4. Project 

officially 

closed 

 

Table 2: Units and Elements of Performance Competence (PMCD, 2007) 
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Every component is characterized as far as execution criteria, that implies what the 

project team required to do to demonstrate skillful execution in every component and 

individual execution criteria can be surveyed utilizing the sorts of proof characterized 

by PMCD Framework (PMCD, 2007). The 6 units of Personal Competence and its 

elements of PMCD framework are given below in Table 3. 

Table 3: Units and Elements of Personal Competence (PMCD, 2007) 

Communicating Leading Managing 

1. Actively listens, 

understand and 

responds to 

stakeholders 

 

2. Maintains lines of 

communication 

 

3. Ensures quality of 

information 

 

4. Tailors 

communication to 

audience 

1. Creates a team 

environment that 

promotes high 

performance 

 

2. Builds and 

maintains effective 

relationships 

 

3. Motivates and 

mentors project 

team members 

 

4. Takes accountability 

for delivering the 

project 

 

5. Uses influencing 

skills when 

required 

1. Builds and maintains 

the project team 

 

2. Plans and manages 

for project success 

in organized 

manner 

 

3. Resolves conflict 

involving project 

team or 

stakeholders 

Cognitive Ability Effectiveness Professionalism 

1. Takes a holistic view 

of project 

 

2. Effectively resolves 

issues and solves 

problems 

 

3. Uses appropriate 

project 

management tools 

and techniques 

 

4. Seeks opportunities 

to improve project 

outcome. 

1. Resolves project 

problems 

 

2. Maintains project 

stakeholder 

involvement, 

motivation and 

support 

 

3. Changes at the 

required pace to 

meet project needs 

 

4. Uses assertiveness 

when necessary 

 

1. Demonstrates 

commitment to the 

project 

 

2. Operate with 

integrity 

 

3. Handles personal 

and team adversity 

in a suitable 

manner 

 

4. Manages a diverse 

workforce 

 

5. Resolves individual 

and organizational 

issues with 

objectivity 
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Similar to Performance Competence, each element of personal competence is also 

defined in terms of execution criteria which can be surveyed utilizing the sorts of proof 

characterized by PMCD Framework. 

 

As for as this study is concerned, personal competences such as communicating, 

cognitive ability, effectiveness, professionalism and Management skills have been 

considered. Because these PM competencies cover the personal competence of project 

manager and team.  

 

Relationship for Project Management (APM), International Project Management 

Association (IPMA) and Australian Institute of Project management (AIPM) have 

additionally characterized their guidelines of project management competences . Be 

that as it may, in this exploration examine the Project Management Competency 

Development (PMCD) Framework (2007) and IPMA (2006) Framework will be 

utilized to evaluate the project management capabilities of project managements and to 

outline skills with diverse components of project intricacy of TOE Framework of 

Bosch-Rekveldt et al., (2011) for enhanced project execution. 

 

In the work of Muller & Turner (2007), association of Project Management's initiative 

style with project sort and their joint effect on project achievement was examined. They 

considered complexity as type of project and categorized the projects on the basis of 

complexity into low, medium and high complex projects. They did not study the 

association of project management competencies with any element of complexity and 

also their combined effect on performance. They used outcome level criteria of project 

success in their study. 

 

 In the study of Muller et al., (2007) the link of leadership competence was explored 

against only three dimensions i.e. complexity of faith, fact and interaction. Their effort 

is also towards mapping of competency with complexity mainly in IT projects but very 

limited. Many other dimensions of personal and performance competences require to be 

mapped against many other elements of complexity for improved project performance. 

They also considered outcomes level of project success criteria in their study. 

 

GAPPS (2007) framework defines 2 levels of project competence i.e. level 1 and level 

2. The framework defines 18 elements of competence for level 1 and 21 elements of 

competence for level 2 projects. The framework considers only performance 

competence and does not consider elements of personal competence. The framework 

does not provide any mapping of competence elements with complexity elements.  The 

GAPPS (2007) framework considers seven elements that result in management 

complexity. The framework take collective effect of seven factors of complexity to be 

addressed through competency and not taking the individual element of complexity. 

 

Bosch-Rekveldt et al., (2009) studied the relationship and established mapping of 5 

competences i.e. project engineering, contracting and procurement, HSSE management, 

personal and leadership with three dimensions of complexity i.e. technically complex, 

organizationally complex and environmentally complex projects. Their study 

considered only 5 groups of competences and explored their intensity required for three 

types of projects i.e. technically, organizationally and environmentally complex 

projects. 
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The study of Dias et al., (2014) used IPMA model of project management 

competencies to map these 46 dimensions of competence with different types of 

projects for improved performance. And on the basis of complexity they categorized 

projects into low, medium and high level of complex projects. They did not address any 

specific element of project complexity to be mapped with competences and to get 

improved performance. 

 

 Furthermore, Onyali, A., (2017) conducted the research on correlation between project 

competence and project success. The author however used 5 dimensions such as 

comprehension, motivation, skills, resources, and communication that can predict 

project success in the construction sector. Multiple linear regression analysis was used 

for the study. The results confirm that there is a positive significant relationship 

between each of the five independent variables and the dependent variable. (Onyali, A., 

2017).   

 

On the other hand, Pinto & Trailer (1998)  studied several characteristics for effective 

project manager. These characteristics have a positive impact on project success. More 

importantly, skills related to technical and leadership qualities are considered to be top 

priority for effective project managers. Furthermore, it has been tested that specific 

manager's personal competence is required for different type of roles and positions 

(Berens, Ernst & Smith, 2005). Likewise it is reported that project manager competence 

has a positive impact on project success (Westerveld, 2003). On the basis of these 

studies, it has been noticed that there is a relationship between project management 

competence and project performance.  

 

 

On the basis of above discussion it is hypothesized   

 

H1: Project management competence has a positive effect on project performance. 

 

 

2.4 Project Complexity 
 

Oxford online dictionary describes the word “complex” as consisting of many different 

and connected parts and not easy to understand; complicated or intricate. Initially, the 

term “complex” originates from Latin, cum (together, linked) and plexus (braided, 

plaited). “Complex” originates from a Latin word complex us, which means weaved or 

turned together and can be characterized as; a total of parts, a thing having two or more 

segments – or two or more variable (Ireland, 2007). Complexity is the degree of 

“manifoldness, interrelatedness and consequential impact of a decision field 

(Girmscheid & Brockmann, 2007)”. Complexity is a structure measured to have 

arrangement with variations (Harvett, 2013). 

 

Looking into the above definitions, complex in broad spectrum refers to something 

which has many parts that are interrelated or connected; and has an element of 

difficulty, obscurity and complication. A complex project is one that exhibits a number 

of attributes to a degree, or level of severity, that makes it enormously difficult to 

foresee project outcomes, to control or manage project (Remington et al., 2009). 

Investigation on project complexity or complexity of projects is becoming more 



 

22 

 

recognized, with researchers trying to focus on this issue using different platforms, 

consisting of array from simple classification by types in terms of their properties, to 

using complex systems theory to get a better understanding in terms of their behaviors 

(Geraldi and Adlbrecht, 2007, p. 39). 

 

A large portion of the project managements are utilizing the expression “complex 

projects” in their depiction of current projects, notwithstanding when it is not clear 

what are the elements adding to this multifaceted nature nor how they can be evaluated 

(Williams, 1999, p. 273). Professionals clarify projects as being “mind boggling” or 

"straightforward" when they talk about management issues (Baccarini 1996, p. 203), 

completely perceiving that unpredictability has an effect on project management 

routines and practices. In this way, it is turning out to be essential to recognize the 

elements adding to project multifaceted nature, variables which clearly venture out in 

front of simply the project's measure. As pointed out by Williams (1999), there is a 

common feeling among project managements that a “mind boggling” project is more 

than only a “major” project. 

 

The literature review from the publications of different researchers regarding 

explanation of project complexity in a chronological order  is given below: 

 

2.4.1 Goals and Methods Matrix 
 

Turner and Cochrane (1993) presented uncertainty model of complexity for assessing 

complexity of a project. They categorize projects using two considerations: 

 

 How clear the goals are 

 How clear are the means of attaining those goals 

 

In this model, no other aspects of complexity have been addressed other than goals and 

methods. This model addresses the "Uncertainty" aspect of complexity but fails to 

address the interdependence of the elements in a model. Turner and Cochrane  

uncertainty model is given in Figure 1. According to this model there are two 

dimensions of Uncertainty i.e. goal definition and method design which contribute to 

the complexity of a project. 

 

 

 
 

Figure 1: Turner and Cochrane model of project uncertainty (Turner and Cochrane, 

1993) 
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2.4.2  The Concept of  Project Complexity 
                                                                                                                                               

As indicated by Baccarini (1996, p. 203), project multifaceted nature means comprising 

of numerous shifted interrelated parts. The Baccarini model of complexity is shown in 

Figure 2. This model described that project complexity can be grouped into 

organizational and technological complexity. Also, project multifaceted nature can be 

translated and measured for separation and interdependencies. Separation implies the 

quantity of changed components included in a project, for example, assignments, 

authorities and segments. While, interdependency implies the level of interrelatedness 

between the components. 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Baccarini’s model of project complexity (Baccarini , 1996) 

 

Organizational Complexity 

 

Organizational complexities by differentiation are divided into vertical differentiation 

and horizontal differentiation. Organizational hierarchal structure i.e. the number of 

levels in an organization is vertical differentiation. There are two categories of 

horizontal differentiation i.e. Organizational Units and Task Structure. Organizational 

units are the number of departments and the task structure refer to division of tasks, like 

routine tasks and/or specialized tasks. Organizational complexities by 

interdependencies are the interaction and operational dependencies of project‟s 

organizational elements (Baccarini, 1996). 
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Technological Complexity 

 

Technological Complexity by differentiation means, variety or diversity of tasks, 

inputs, outputs, tasks or specialties as technology is usually interpreted in terms of 

difficulty of task performance. Technology complexity by interdependency, is similar 

to organizational interdependencies i.e., interaction, reliance and dependency among 

the responsibilities, crews, expertise or efforts (Baccarini , 1996). 

 

2.4.3 The Need for New Paradigms for Complex Projects 

 
Williams (1999) emphasized auxiliary many-sided quality, the number and reliance of 

components (taking after Baccarini) and vulnerability in objectives and means (taking 

after Turner and Cochrane).William described the project (structural) complexity by 

linking it to the product (structural) complexity and noted that product (structural) 

complexity is the major source of project (structural) complexity, especially in the case 

of design-and-manufacture or design-and-build projects. The project will normally be 

more complex if more complex product is required to be developed. More the complex 

product to be developed, normally more the project complexity will be. The product 

structural complexity will be the number of subsystems involved in the product and 

their interdependencies. 

 

William alluded to Thompson (1967) who recognized three sorts of interdependencies: 

pooled (in which every component gives a discrete commitment to the project, every 

component continuing regardless of alternate components), successive (one 

component's yield turns into another's info) and proportional. In the remainder of these 

sorts, every component's yield gets to be inputs for different components, so the 

activities of every component must be changed to the activities of others and this last 

kind of interdependency primarily strengthens unpredictability. 

 

According to Williams the uncertainty of Turner and Cochran (1993) can be added as a 

basic dimension to complexity. William‟s Model of project complexity in terms of 

structural complexity and uncertainty is shown in Figure 3. 
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Figure 3: Dimensions of project complexity (Williams, 1999) 

 

Williams model of project complexity consolidating measurements of project 

complexity is displayed in project complexity models of Turner & Cochran (1993) and 

Baccarini (1996, p. 203). 

 

2.4.4 Distinguish Pattern of Complexity  
 

Project complexity was pragmatically defined by Geraldi and Adlbrecht (2007). They 

distinguished pattern of complexity into complexity of faith and complexity of fact on 

the basis of structural complexity and uncertainty respectively as shown in Figure 4, 

which represent the term complexity as perceived in reality and practicality. 
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Figure 4: Complexity of fact vs complexity of faith (Geraldi and Adlbrecht, 2007) 

 

 

Complexity of Faith 

 

This type of complexity resulted from interacting with the newness of a product or 

developing a new technology. For example something is being done for the first time 

which will have an element of uncertainty embedded in it or like methods or goals for 

achieving something are not cleared. Thus the lack of factual information leads to 

availability of multiple options and/or solutions to a unique problem.  In the extreme 

situations where the feasibility or success is unclear, it is the “faith” which leads to any 

direction. So it can be said that “complexity of faith” mainly is based on the well used 

type of project complexity i.e., uncertainty (Geraldi & Adlbrecht, 2007). 

 

Complexity of Fact 

 

The complexity of fact relates to structural complexity which resulted from interacting 

with many varied and interlinked amount of information. (Geraldi and Adlbrecht, 

2007). 

 

Complexity of Interaction 

 

The third proposed type of complexity is in terms of interactions, focusing more on the 

softer aspect of projects. The complexity of interaction refers to interfaces and 

interactions within the project organization internally or externally with the client etc. 

The complexity of interaction emerges from two or more locations and resulting from 

politics, culture, internationality etc. (Geraldi and Adlbrecht, 2007). 
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The above concepts are elaborated into more practical terms by Geraldi and Adlbrecht, 

(2007) in Figure 5. 

 

  
 

Figure 5: Complexity of fact, faith and interaction, (Geraldi and Adlbrecht 2007) 

 

2.4.5 Tools for Complex Projects 
 

Remington & Pollack (2007), explained the types of complexity with respect to 

complexity theory, describing projects as complex adaptive systems than as simple 

systems, although some projects (with well-defined outputs) can be considered as 

simple systems. Remington & Pollack (2007) identified four types of project 

complexity. 

 

Structural Complexity 

 

This type of complexity is similar to as identified by Williams (1999) in its model and 

present in most large projects. This type of complexity is faced while managing and 

staying informed concerning colossal number of interconnected assignments and 

exercises (Remington & Pollack, 2007). 

 

Technical Complexity 

 

This type of complexity arises from technical or design problems associated with new 

products and/or new processes. It is similar to uncertainty in methods of Turner and 

Cochrane, (1993) model and Williams (1999) model. This type of complexity resulted 

from technical or design problems (Remington & Pollack, 2007). 
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Directional Complexity 

 

This type of complexity is similar to uncertainty in goals of Turner and Cochrane 

(1993) and Williams (1999) model. It is found in projects which face problems of 

unshared goals and objectives (Remington & Pollack, 2007). 

 

Temporal Complexity 

 

This type of complexity resulted from dynamic and shifting environment other than the 

direct control of project team. It is found in projects which face moving environment 

and key headings that are not controllable by the project team and result in uncertainty 

about future constraints, expectation of change and possibly even concern regarding the 

future existence of the system (Remington & Pollack, 2007). 

 

 

2.4.6  The TOE Framework of Project Complexity 
                                                                                                                                  

Bosch-Rekveldt et al., (2011) presented TOE (Technical, Organizational and 

Environmental) framework that can be utilized to evaluate the complexity of projects 

and can also be helpful in intensely dealing with the complexity of projects. 

 

The structure depends on both writing and exact information. Downright 50 

components adding to project complexity were distinguished in three territories i.e. 

technical complexity, organizational complexity and environmental complexity. Three 

levels were characterized inside of the TOE system to encourage its utilization: 

 

 3 categories (TOE) 

 14 subcategories (T: goals, scope, tasks, experience, and risk; O: size, resources, 

project team, trust, and organizational risk; E: stakeholders, location, market 

conditions and environmental risk) 

 50 elements. 

 

Further explanation of this framework is mentioned in appendix 1. 

 

The elements of TOE framework of project complexity will be used as a base in this 

study to find elements of complexity in projects and to evaluate and assess level of each 

complexity element and then mapping of project management competencies with these 

elements of project complexity will be done.  

 

The research work will use all the elements of project management competences of 

PMCD Framework (2007) and IPMA (2006) Framework. The major focus will be on 

personal competences. This research study will consider complete TOE framework 

comprising of 50 elements contributing to project complexity and  its effect on project 

performance. In quantitative portion of research the match between competence and 

complexity for performance will be tested by applying contingency approach. The 

contingency approach for variables competence and complexity has rarely been 

reported in literature.  The study in first step will test TOE framework of complexity in 

mega engineering projects of Pakistan.  
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In literature testing of complete TOE Framework for finding elements of complexity 

has rarely been reported. Similarly a systemic study for testing complete PMCD 

Framework (2007) and IPMA (2006) Framework for finding different project 

management competences is also very rare in literature. The context of the study is 

Pakistan and the projects included in analysis will be public sector mega engineering 

projects from infrastructure sector of Pakistan. Any study of this nature in Pakistan has 

not been reported in literature.  

 

Furthermore, Vonk-Noordegraaf (2011) worked on only four elements of complexity of 

TOE Framework out of total 50 elements i.e. uncertainties in scope, lack of resources 

and skill availability, variety of stakeholder perspectives and dependencies on 

stakeholders and developed mapping with 8 dimensions of competences exercised in a 

single target organization i.e. Chicago Bridge & Iron Company. 

 

Shane et al., (2012) presented a comprehensive project management plan for managing 

complex project in respect of 5 dimensions of project management i.e. cost, schedule, 

technical, context and financing.  However, their guidebook did not consider any 

specific project management competences and its relation with specific element of 

complexity. It also did not present any mapped framework of project management 

competences and elements of complexity for improved performance. 

 

Some earlier scientific investigations about project complexity proved that there is a 

negative relationship between project complexity and project performance. For 

example Luo et al., (2017) conducted the study on investigating the relationship 

between project complexity and project success in complex construction projects. They 

used dimensions for project complexity, such as task, information, goals, organizational 

complexity, technological complexity and environmental complexity. They constructed 

the hypotheses and explored the effect of different project complexities on project 

performance. Their results indicate that there is a negative relationship between project 

complexity and project performance. Further significant negative relationship exists 

between information complexity and goal complexity on project performance (Luo et 

al., 2017). 

 

Another study conducted by Ishtiaq & Jahanzaib (2017) on impact of project 

complexity and environmental factors on project success in public sector (oil and gas) 

of Pakistan. They considered six factors of environment complexity, six elements of 

project complexity and four factors of project success. Project complexity factor 

includes, diversity of task, number of organizational structure hierarchies, influence of 

external stakeholders, complexity of contractual relationship, dependencies between 

schedules and uncertainty of project management methods and tools. They constructed 

hypotheses to observe the effect of project complexities on project success. They found 

a relationship that project complexity has negative impact on project success. (Ishtiaq 

& Jahanzaib, 2017, p. 351-357) 

 

In order to find out the relationship between project complexity and project 

performance, several more scientific studies have been considered  to construct and 

support the hypothesis for this study. For example, several research studies depict that 

there is a  negative impact of project complexity on project performance. (Jaafari, 2003; 

Geraldi & Adlbrecht, 2007). Further Manson (2007) found that technical and 
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organizational complexities are the most important characters that have negative impact 

on project performance.  

 

After detailed critical review of the literature it can be said that the TOE (Technical, 

Organizational, and Environmental) framework of Bosch-Rekveldt et al., (2011) that 

comprised of 50 elements, is the most relevant and comprehensive framework for this 

study. Furthermore Vonk-Noordegraaf (2011) selected only 4 elements of complexity 

for his study out of 50 elements of TOE framework and established that specific 

competencies are required to deal with these complexities, while this research study 

will look into all elements of TOE framework. 

 

On the basis of above discussion the following hypotheses have been developed, 

 

H2: Technical complexity has a negative effect on project performance 

 

H3: Organizational complexity has a negative effect on project performance 

 

H4: Environmental complexity has a negative effect on project performance  
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2.5 Theoretical Model of the Study  
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Figure: 6 Model of the study  

 

 

The above model is derived from the previous model of project complexity framework 

(TOE), project competence model of IPMA and PMCD framework and project 

performance. This model shows four hypothesis assumptions such as project 

management competence, technical complexity, organizational complexity and 

environmental complexity and their effect on project performance.  
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CHAPTER NO 3 - METHODOLOGY OF RESEARCH 
 

 

The research approach used in this study is based on presenting some background 

information on research approaches in social science and mainly in project 

management research. And then the methods applied in this dissertation are provided. 

 

3.1 Research in Social Science 
Research in the area of project management is mostly positivist in nature (Smyth & 

Morris, 2007; Williams, 2005). In Positivist nature of research it is tried to control the 

context by isolating the phenomenon under study. It is evident that there is a shift away 

from process and towards behaviors within emerging project management research 

(Leybourne, 2007). The management of projects is influenced by lot of external factors, 

mainly the unstable nature of many project‟s environment so there has to be a shift 

from positivist towards interpretative paradigm that identifies the dynamic nature of the 

project (Leybourne, 2007). 

 

3.2 Research Philosophies 
 

Research philosophy is concerned with the nature and development of knowledge. Two 

widely used research philosophies in social research are epistemology and ontology.  

 

3.2 .1 Epistemology 

 
The research philosophies are classified into positivism and interpretivism (Greener, 

2008; Bryman & Bell, 2007; Travers, 2001).  Bhattacherjee (2012) grouped positivist 

methods and interpretive methods as two broad data collection methods. A positivists 

approach involves empirical testing (Greener, 2008). The fundamental idea of 

positivism is that researchers can take an "experimental" viewpoint while watching 

social conduct, with a target examination conceivable (Travers, 2001). It advances the 

thought of experimentation and testing to demonstrate or invalidate speculation and 

after that creates new hypothesis by assembling truths to produce laws or standards 

(Greener, 2008). In positivism events are explained based on linear thinking in one 

reality, while in constructivism understanding by in-depth analysis of the different 

realities prevail (Smyth & Morris, 2007). Positivist systems are meant for hypothesis 

(or theories) testing, while interpretive strategies are meant for hypothesis building 

(Bhattacherjee, 2012).A demonstrative researcher accepts to see the globe through the 

general population's eyes being concentrated on, permitting them numerous points of 

view of reality, rather than one reality of trust (Greener, 2008). Positivist and 

Interpretative methods should not be equated with qualitative (pre-test, observations 

etc) and quantitative (numeric scores, metrics etc) methods which are type of data being 

collected (Bhattacherjee, 2012). 

 

The present study pattern directs me to select positivist view of epistemological 

assumption. As argued earlier, positivist view of research consists of generating the 

hypothesis in a scientific way in order to get knowledge of realism (Bryman & Bell, 

2011, p. 15-16; Sunders et al., 2009, p. 113). I have selected the positivist stance 
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because after go through the previous research I assume that there is a relationship 

among project complexity, project competence and project performance which is align 

with positivism. Furthermore, to test this effect I will deploy the present theories and 

models in order to construct the hypotheses. Then these hypotheses will be used to 

check and validate the direct or indirect effect among variables that could also be used 

in extension of the theory. This study is primarily based on the measurement of the 

facts of project complexity (TOE), project management competence and their effect on 

project  performance in mega engineering projects of Pakistan. Moreover, the statistical 

tools will be helpful to analyze the collected data and the results will be more reliable 

and will have less chances of error because of the positivist approach. At the end the 

interpretation of the results will also be based on the facts instead of my own thoughts 

which are also aligning with the positivist stance. 

 

3.2.2 Ontology 
 

Ontology is a philosophical assumption, mainly concerned with the nature of reality. 

Bryman & Bell (2011, p. 20) defines ontology as the theory of “nature of social 

entities”. Ontological assumption, guides researcher to think social entities exist in 

reality that is external to social actor with regard to the existence is the objective view 

of reality (Saunders et al., 2009, p. 110). On the other hand subjective view concerned 

that reality is created with the perception and the self actions of social actors (Long et 

al., 2000, p. 190). 

 

As for as this study is concerned, objective view of reality is considered to view the 

world because phenomenon under investigation is based on previous models and  

theories such as TOE framework of project complexity, project competence model and 

project performance theories. These models are not affected by the actors involved in 

the study. Moreover, this study also tests the relationship of three variables (project 

complexity, competence and project performance) therefore, the objectivist stance 

helps the researcher to find the answer of research question. 

 

3.3  Research Approach 
 

Two strategies for rationale are embraced in a research approach i.e. deductive and 

inductive thinking.  In inductive research, the objective of a researcher is to derive 

hypothetical ideas and examples from watched information while in deductive research 

the researcher's objective is to test ideas and examples known from hypothesis utilizing 

new experimental information (Bhattacherjee, 2012). A deductive methodology begins 

by taking a gander at hypothesis, produces speculation from that hypothesis, which 

identify with the center of research and after that returns to test that hypothesis. While 

an inductive methodology starts by taking a gander at the center of research and 

through examination by different research systems, accepts to create hypothesis from 

the research (Greener, 2008). 

 

A finding is the procedure of reaching determinations around a marvel or conduct in 

view of hypothetical or legitimate reasons while instigation is the procedure of making 

inferences taking into account certainties or observed evidence (Bhattacherjee, 2012). 

The deductive and inductive methodologies are extremely all around clarified by 

Wallace (1971) in "Wheel of Science" as appeared in Figure 7. 
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Figure 7: The wheel of science (Wallace, 1971) 

 

Positivist systems utilize a deductive way to deal with research while conversely, 

interpretive strategies utilize an inductive methodology (Bhattacherjee, 2012). The 

instigation begins with perceptions and through exact speculation it give a hypothesis 

while derivation begins from hypothesis and from this hypothesis theories are planned 

which are tried by perceptions. So inductive research is additionally called hypothesis 

building research, and deductive research is hypothesis trying research (Bhattacherjee, 

2012). 

 

As for as this study is concerned I have selected deduction approach because this 

approach does not produce theories but the theories and models from existing literature 

for data collection purpose are utilized. I will present TOE framework of project 

complexity, project management competence and project performance related theories 

in my theoretical framework. On the basis of these theories and frameworks, 

hypotheses will be developed to find the relationship among different variables. The 

data will be collected in numerical form from the employee's perception about project 

complexity, competencies and project performance, specifically involved in mega 

engineering projects in Pakistan in order to analyze the facts quantitatively (Saunders et 

al., 2009, p. 125). Then these factors will be analyzed and results will be projected on 

the basis of theory used in literature review. Afterwards significance of the hypotheses 

will be presented for this study. 

 

3.4 Research Strategy 
 

A quantitative research strategy has been adopted to get replication in results. The 

research method adopted in this study will be survey methods. Pre-test will be 

conducted to refine the research instrument, to do its content analysis and to get direct 

answers of actual questions of study. Quantitative analytical techniques are then used to 

draw inferences from this data regarding existing relationships. The use of surveys 

permit a researcher to study more variables at one time that is typically possible in 
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laboratory or field experiments, whilst data can be collected about real world 

environments. A key weakness is that it is very difficult to realize insights relating to 

the causes of or processes involved in the phenomena measured. There are, in addition, 

several sources of bias such as the possibly self-selecting nature of respondents, the 

point in time when the survey is conducted and in the researcher him/herself through 

the design of the survey itself. In order for a piece of research to achieve its aims it 

must first identify and use suitable tools and techniques (O'Connor, 2001b). These tools 

may be either qualitative or quantitative in nature. Quantitative research is a piece of 

research that relies on statistical analysis on which conclusions are drawn after testing 

the hypothesis (Romeu, 2007). Quantitative techniques are normally used to prove the 

hypothesis but in certain cases modify findings in the light of theory (Saunders et al., 

2009). In other words, in quantitative studies researchers should know exactly what 

they are looking for before they commence their study (Neill, 2007).  

 

On the other hand some of the advantages of qualitative research provide abundant of 

data about real life people and situation such as observations, in depth interview, open 

ended questions and field notes (De Vaus, 2014, p.6). In addition, the system in which 

the qualitative data is retrieved as considered unique because of the participation of the 

researcher instead of instrument for providing factual and descriptive information. 

Moreover, in this approach theory emerge from the data. The emergent of theory from 

data allows the researcher to construct and reconstruct theories where necessary based 

on the data, instead of testing data generated by other researchers (Leedy and Ormrod, 

2014, p.141). Lastly, qualitative research view human thoughts and behavior in social 

context and covers wide aspects of phenomena under study.    

 

Key weakness to qualitative approach is replication of the results that abandon the 

scientific methods and procedures of enquiry and investigation under constructivist 

approach (Cohen, 2011, p.20-21). Since this approach is based on feelings and reports, 

it is believed that this approach cannot give reliable and consistent data in comparison 

to quantifiable figures. Further it is difficult to simplify findings and observations while 

using this interpretivism approach with the use of non numeric data because qualitative 

researcher believes that the social world has several dimensions. Therefore, the 

explanations are based on the interaction of the researcher. It is not possible that every 

time researcher may be replaced by another researcher and still get the same result 

(May & Williams, 1998).    

 

 

3.5 Research Design 
 

The research design applied for this research is 'cross-sectional' in nature and study of 

more than one organization is preferred. These organizations have employees with 

different perception about project complexity, project competence and project 

performance. Furthermore, the data used in cross-sectional design should be 

quantifiable and provide researcher a consistent benchmark (Bryman & Bell 2011, p. 

54). Regardless of the cross-sectional design, there are four different types of research 

methods; experimental, case study, longitudinal, and comparative method (Bryman & 

Bell, 2007, p. 39). Another reason behind selection of this design is that to find a 

relationship between different variables which will also be aligned to this study.  
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The research is consisted of survey of mega engineering projects from public sector of 

Pakistan to answer the above mentioned questions in depth. The survey will be of 

quantitative nature as used by Bosch-Rekveldt (2011) i.e. explanatory to explore the 

relations among building blocks of research and dimensions of project management 

competence and project complexity. 

 

3.6 Sampling  
 

There are two major types of sampling techniques 1) Probability sampling 2) Non 

probability Sampling. In non probability sampling, Random sampling technique will be 

used to ensure that population in the survey is unbiased (Saunders et al., 2009). Simple 

random sampling was done for the sample selection. This sampling method is 

conducted where each member of a population has an equal opportunity to become part 

of the sample. As all members of the population have an equal chance of becoming a 

research participant, this is said to be the most efficient sampling procedure. In order to 

conduct this sampling strategy, the researcher defined the population first, listed down 

all the members of the population and then selected members to make the sample 

(Easton & McColl's, 1979). 

 

The survey will be conducted by taking views of engineers, managers, technicians 

involved in planning, monitoring & evaluation and execution of public sector projects 

in Pakistan. The study survey was done within 100 companies involved in the mega-

infrastructure projects particularly related to construction i.e. roads, bridges and 

buildings. These companies vary from huge multinationals to medium local companies. 

These companies are varied in size and are very active in coping complexity in 

projects, subsequently giving a fascinating specimen to both the procedure business and 

the project administration group. 

 

3.7 Variable Selection  
 

In this research study the relation among project management competence, project 

complexity and project performance is explored. However the major achievement of 

this study is that data is taken from mega-engineering projects with worth of 100 

million. The PMCD Framework (2007) and IPMA (2006) Framework for Project 

Management Competence variable and TOE Framework of Bosch-Rekveldt et al., 

(2011) of Project Complexity has been used for Project Complexity variable. This 

study has considered the complete TOE framework of complexity instead of only few 

elements, having total 50 elements of complexity. Therefore, the incremental 

contribution is that this research study included all 50 elements of complexity. 

Furthermore, it has also included around 22 types of project competencies. 

 

The reason for using TOE framework of project complexity in this research is that this 

arrangement depends on written and experimental information, hence covering 

elements of complexities derived from literature and actual practices. Also it is a latest 

framework that includes maximum number of complexity elements. The TOE 

framework has been found the most comprehensive complexity framework having each 

element is operationally explained. 
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3.8 Pre-Study 
 

The purpose of pre- study is to verify the adequacy and improve the questionnaire in 

order to collect the best possible results from the respondents. A 10 expert focus group 

discussion was held as well as around 30 selected experts from different fields i.e. 

academia and field experts, have been interviewed for this research to collect empirical 

data for this research regarding complexities in a project with respect to management 

competencies to cope with these complexities. Every expert exponentially participated 

in discussion as they were given brief information about objectives of the pre-test. 

Therefore they were clear about purpose of the interview. Pre-test were also fully 

equipped with relevant questions that were adequately answered. Although Different 

trends were also observed in these pre-test regarding complexities in a construction 

project as well management capabilities and competencies, but majority of them were 

same. First I have discussed complexities in general that can be present in a 

construction project in light of pre-test conducted and then researcher discussed about 

different management competencies. I observed that the response of the respondents 

about the questionnaire was easy to understand and answerable. Furthermore,  findings 

of this focus group ended up with more elements for project complexity i.e. Law & 

order situations and Energy Crisis. For project competencies enthusiasm, dedication 

and honesty were incorporated and added more knowledge for designing the survey.  

 

3.9 Data Collection Methods 
 

Data collection technique will be survey research, in which information is sourced from 

a wide assortment of people, firms, or different units of study, and it tends to have more 

extensive generalizibility (Bhattacherjee, 2012). Self-administered pre-test of relevant 

individuals will be conducted to collect data. In this study, research unit will be a 

completed project, which will have sub-units of project complexity, project 

management competence and project performance. In survey data from large number of 

projects will be collected for analysis. The survey will be explanatory as well as 

confirmatory in nature. It will explore the relation between subunits and also explore 

the relation of competency and complexity for project performance.  

 

3.10 Data Analysis 
 

To find the relation between variables, descriptive and multivariate methods in SPSS 

will be used to analyze the data obtained by the survey. Descriptive techniques will be 

used to evaluate the data about the separate variables i.e. project complexity, project 

management competency and project performance. Multiple regression techniques will 

be used to test relationships between these variables. Most of the questions asked will 

be by means of 5-point Likert scale questions. Pearson‟s correlation is the proper 

representative measure for ranks correlation and to get monotonic relationship between 

variables (Hauke & Kossowski, 2011). 

 

The information got by the survey was broke down utilizing both descriptive and 

multivariate strategies in SPSS. Descriptive procedures were utilized to survey the 

information concerning the separate variables of the research (Project management 

competence, project performance and project complexity), where as the connections 

between them were tested utilizing multiple regression analysis. Most of the inquiries 
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were solicited by means from 5-point Likert scale questions. Information got from such 

inquiries is by and large thought to be suitable for use in multivariate systems as 

interim variables (Jaccard & Wan, 1996). Since the information simply comprised of 

non-regularly appropriated variables, Pearson's correlation was utilized (Field, 2009). 

The utilization of Persons's correlation was favored over at any rate in light of the fact 

that the last accept equidistance of the interval variables, which is under on-going 

logical level headed discussion for 5-point Likert scales (Dawes, 2008). 

 

The vicinity of a correlation between two variables never gives a sign of the causality's 

course (Field, 2009). Just on the off chance that there are different motivations to 

expect a causality course, for instance time proof; one could close about the heading of 

the ascertained correlation. Still, one ought to be watchful with making such 

determinations since third variables, excluded in the research, could have had a much 

more grounded impact. 

 

Lastly, multiple regression analysis technique is a technique used to analyze more than 

one independent variable at a time (Saunders et al., 2012, p. 523). This technique will 

be used to test the effect of project management competence and complexity types on 

project performance. 

 

 

The two mainly phases of method sample are highlighted in table 4 below.  

 

Phase Method, 

Sample 

Questions Expected Result 

 

1 

Pre-Study 

Pre-test 
 What are the elements of 

Project Complexity? 

 What Project Management 

Competencies are required 

for successful project 

completion? 

 What project management 

competencies are required 

to deal with specific 

element of project 

complexity? 

 Refined model of TOE 

Framework i.e. Elements 

of Project Complexity. 

 Dimensions of Project 

Management 

Competencies required for 

successful project 

completion. 

 Mapping of relevant 

Project Management 

Competencies with 

specific element of project 

complexity. 

2 Survey, 

recent 

completed 

projects. 

 How the project 

complexities affect project 

performance? 

 How does Project 

Management Competency 

affect project 

performance? 

 

 Relation between project 

management 

competencies, complexity 

and Performance. 

 

Table 4: Phases of Research Work 
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3.11 Ethical Consideration 
 

Five factors covering ethical aspect include voluntarily participation confidentiality, 

anonymity, and clear purpose of the researcher and interpretation of data would be 

addressed by the researcher (Saunders et al., 2009). 

 

Moreover low response could induce biases in the responses, therefore various method 

of contacts like telephonic, written means and personal interaction would be established 

to cover this aspect (Dillman, 2002). Record of all the contact details would be 

maintained to develop the confidence level of the research under study. 

 

Respondents would be extended opportunity to fill the questionnaire confidently 

through ease of addressing aforesaid factors. Confidentiality of the survey could be 

identified once the researcher promises not to disclose the identity of the respondent. It 

would give respondent confidence to fill the instrument without any biases or fear.  

Also opened that effort to be made, not to harm the respondent, which would be 

accorded due priority in the study (Saunders et al., 2009).   

 

For this study inspecting was done on an accommodation premise because of the 

easiness of participants. The selected organizations are the one that are involved in 

mega construction projects. These organizations may be more dynamic in project 

administration than the organizations that are not involved in such mega projects. On 

top of that, one could contend that respondents who add to this kind of research by 

definition predisposition the information by the way that they are willing to contribute.  

The respondents were asked to answer all inquiries for their most as of recent 

completed project. This gave some randomization in the example: instead of permitting 

the respondents to pick their positive project, just their most late finished project, I  

requested and incorporated into the study.  

 
I have developed and presented the data without disclosure of the respondent‟s identity. 

Further, data would be punched carefully in SPSS and further without any change on it. In 

this way the results of this study represent a true picture of the data analyzed by SPSS and 

the same results can be produced again if required.  

 

 

3.12 Literature Search and Source Criticism 
 

For a well defined authentic literature review, researcher should take data from reliable 

sources. As this was a quantitative study. I make sure that all data should be taken from 

well known data bases and other sources. Databases like Emerald, EBSCOHOST, 

Springer, etc have been targeted for downloading relevant data because, these databases 

mostly published peer-reviewed articles in impact factor journals. Furthermore, Google 

scholar has rarely been used for data access. The articles taken from that source should 

be verified by its authenticity before utilized.     

 

Keywords are useful for the researcher in order to get the articles for specific area 

(Ejvegård, 2003, p.84). To conduct the literature review several search keywords were 

used to find relevant academic and scientific articles such as: project competence, 

project complexity, organizational complexity in project, technological complexity in 

projects, mega engineering projects, project performance, project performance 
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indicators and project management competence. Furthermore, it is fruitful to find more 

articles while screening the list of the references of the article (Ejvegård, 2003, p. 45. 

Through this way I discovered so many articles relevant to my topic and the replication 

of authors that are referenced again by again, are considered important and were used 

for the study. Moreover, for this particular study the second hand sources are avoided 

because it might be possible to lose the original meaning of the source when it is cited 

in the text.  

 

I believe that the careful scrutiny of secondary source, which is used in this study in 

order to assure the significance, reliability and relevancy of secondary sources. Further 

I have mostly used credible source and peer- reviewed articles. On the basis of thesis 

manual requirement careful scrutiny of scientific journal and articles has been done 

throughout this research (Thesis manual USBE, 2018)  
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Figure 8: Outline of methodology  
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CHAPTER NO 4 - RESULTS & ANALYSIS 
 

 

 

4.1 Descriptive Analysis 
 

A total of 100 questionnaires were handed out of which 82 were received that were 

completely filled and valid. Frequency of males is 79 and frequency of females is 3. 

Total percentage of male respondents was 97% and of female was 3% as shown in 

Table 5. 

 

 

Gender 

  Frequency Percent Valid percent Cumulative percent 

  

    

Valid Male 79 96.3 96.3 96.3 

Female 3 3.7 3.7 100.0 

Total 82 100.0 100.0  

 

Table 5: Gender 

 

 

The major respondents were fall in the education category of Masters‟ education level 

which covers 52% of the total sample size. The second major education category was 

Bachelors which covers 31% of the total sample size. Rest of the respondents cover 

15%  MS/M.phil and 2% Doctorate of the total sample size as shown in Table 6. 

 

 

Education 

  Frequency Percent Valid percent Cumulative percent 

Valid Bachelors 25 30.5 30.5 30.5 

Masters 43 52.4 52.4 82.9 

MS/M.Phil 12 14.6 14.6 97.6 

Doctorate 2 2.4 2.4 100.0 

Total 82 100.0 100.0  

 

Table 6: Education of Employees 
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Experience 

  Frequency Percent Valid percent Cumulative percent 

Valid No experience 2 2.4 2.4 2.4 

Less than 5 years 34 41.5 41.5 43.9 

Between 5-10 years 45 54.9 54.9 98.8 

Between 10-15 years 1 1.2 1.2 100.0 

Total 82 100.0 100.0  

Table 7: Experience of Employees 

 

 

Experience level of majority of respondents falls in experience category 5-10 years 

which covers 55% of the total sample size. The second major experience level category 

is less than 5 years which covers 42% of the total sample as shown in Table 7. 

 

 

 

Project type 

  Frequency Percent Valid Percent Cumulative Percent 

      

Valid Road 41 50.0 50.0 50.0 

Building 36 43.9 43.9 93.9 

Any other 5 6.1 6.1 100.0 

Total 82 100.0 100.0  

 

Table 8: Project Types  

 

There were three types of projects included.  The majority of respondents are working 

on road projects that covers 50% of total respondents. Second major category of 

respondents belongs to building projects which has 44% of total population. Only 6% 

belongs to other type of projects as mentioned in Table 8.  
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4.2 Normality of Data 
 

Descriptive statistics is applied to numerically understand the data. Before proceeding 

to statistical tests, the data is evaluated for normality, as normality of data is an 

underlying assumption in parametric testing. Generally, normality is assessed through 

two main methods, i.e. numerically and graphically. The data was checked by 

examining skewness and kurtosis of all independent and dependent variables. Table 9 

enumerates the mean, standard deviation, skewness and Kurtosis of the entire data. 

 

 

Descriptive Statistics 

 

N Mean 

Std. 

Deviation Skewness Kurtosis 

 

Statistic Statistic Statistic Statistic 

Std. 

Error Statistic 

Std. 

Error 

Environmental complexity 82 2.9333 .21108 .103 .266 -.059 .526 

Technical complexity 82 2.7898 .26862 -.424 .266 .209 .526 

Organizational complexity 82 2.7753 .26951 1.219 .266 1.738 .526 

Project Performance 82 4.1382 1.00336 -2.031 .266 3.159 .526 

PM competence 82 2.0159 1.01031 2.135 .266 2.823 .526 

Valid N (list wise) 82       

Table 9: Descriptive Statistics - Normality of data  

 

 

If the skewness of data equals to zero, then data is perfectly symmetrical. However, 

such a situation is quite unlikely. Therefore, as suggested by Bulmer (1979) the rule of 

thumb is as following: 

 

 Skewness less than −1 or more than +1, the distribution is highly skewed. 

 Skewness between −1 and −.5 or between + .5 and +1, shows distribution is 

moderately skewed. 

 Skewness between −.5 and + .5, the distribution is approximately symmetric. 

 

In the present case Skewness reported to environmental complexity (0.103), Technical 

complexity (-0.424) and Organizational complexity (1.129). Project management 

competence is (2.135) which is highly skewed. Lastly project performance is (-2.031) 

which is moderately skewed.  

 

4.3 Reliability Analysis 
 

The Cronbach‟s alpha is a technique used for this study to access the reliability for 

measurement of each variable (Bryman & Bell, 2011, p.59). Further it checks the 

internal consistency and inter-item correlation in each variable of the questionnaire. 

The value of 0.60 is the basis of reliability for Cronbach‟s alpha coefficient (Cronbach, 

1951). The reliability test results are reflected in Table 10. 
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Table 10: Reliability Analysis  

 

4.4 Descriptive Analysis - Complexities 
 

Descriptive Statistics 

                  

N 

                

Mean Std. Deviation  

Environmental complexity  82 2.9333 .21108 

Technical complexity  82 2.7898 .26862 

Organizational complexity  82 2.7753 .26951 

Valid N (listwise) 82   

Table 11: Descriptive Analysis- Project Complexity  

 

According to the above analysis, complexities are divided into 3 distinct groups on the 

basis of their importance in countering the overall complexity in a project. The mean 

value for environmental complexities is 2.93 and deviation from mean value is 0.21. 

The mean value for technical complexities is 2.8 and deviation from mean value is 

0.27. The mean value for organizational complexities is 2.8 and deviation from mean 

value is 0.27 as reflected in Table 11.          

The detailed list of complexities is mentioned below in Table 12. 

 

 

 

 

 

 Cronbach's Alpha No of Items 

 

Technical complexity 

 

0.747 

 

19 

 

Organizational complexity 

 

0.699 

 

18 

 

Environmental complexity 

 

0.795 

 

18 

 

Project management competence 

 

0.983 

 

23 

 

Project performance 

 

0.891 

 

03 
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 Descriptive Statistics analysis - List of project complexities  

 

 Elements  N Mean Std. Deviation Variance 

T
ec

h
n
ic

al
 

co
m

p
le

x
it

ie
s 

Goal  82 3.93 1.194 1.427 

Scope  82 3.93 1.152 1.328 

Task 82 2.06 1.148 1.317 

Experience  82 3.91 1.124 1.264 

Risk 82 3.90 1.107 1.225 

O
rg

an
iz

at
io

n
al

 

co
m

p
le

x
it

ie
s 

Size 82 4.15 1.177 1.386 

Resources 82 2.02 1.122 1.259 

Project team 82 2.06 1.081 1.169 

Trust  82 1.99 1.117 1.247 

E
n
v
ir

o
n
m

en
ta

l 
 

co
m

p
le

x
it

y
 

Stakeholders 82 3.96 1.059 1.122 

Location 82 2.02 1.122 1.259 

Market condition  82 2.06 1.081 1.169 

Law & order  82 2.09 1.157 1.338 

Energy crisis  82 1.99 1.117 1.247 

Valid N (listwise) 82    

  

Table 12: Descriptive Analysis- List of Complexities   
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4.4.1 Descriptive Analysis - Competencies 

 
Leadership competencies are placed in first group and are very important because it has 

the largest mean value of 4.07. Second category includes management skills, 

professionalism, engagement, self control, assertiveness, result orientation, efficiency, 

consultation, negotiation, ethics, enthusiasm, dedication and honesty are placed in 

second group and considered as important competencies. Communication, cognitive 

ability, effectiveness, relaxation, openness to experience, and value appreciation are 

placed in third group and are least important group.   

Table 13: Descriptive Analysis - List of PM Competencies  

 

 

Descriptive Statistics - PM Competencies 

  N Mean Std. Deviation           Variance 

Leadership 82 4.07 .858 .735 

Management skills 82 2.02 1.088 1.185 

Communication 82 1.87 1.235 1.525 

Cognitive ability  82 1.78 1.277 1.630 

Effectiveness 82 1.72 1.168 1.365 

Professionalism 82 2.15 1.228 1.509 

Engagement  82 2.17 .966 .933 

Self control  82 2.17 1.075 1.156 

Assertiveness 82 2.05 1.121 1.257 

Relaxation 82 1.84 1.242 1.542 

Openness  82 1.78 1.277 1.630 

Creativity 82 1.72 1.168 1.365 

Result orientation  82 2.15 1.228 1.509 

Efficiency 82 2.17 .966 .933 

Consultation  82 2.12 1.011 1.022 

Negotiation  82 2.09 1.102 1.215 

Conflicts  82 2.23 .998 .995 

Reliability  82 2.05 1.029 1.059 

Value appreciation  82 1.91 1.288 1.659 

Ethics  82 2.16 1.060 1.123 

Enthusiasm  82 2.22 1.144 1.309 

Dedication  82 2.00 1.066 1.136 

Honesty  82 2.09 1.188 1.412 

Valid N (listwise) 82    
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4.5 Correlation Analysis 
 

Correlation shows how much strong the relationship between two or more variables is 

and tells how much these variables are related to each other (Sekaran, 2003). 

Correlation tells the strength of the relationship of independent and dependent 

variables. Pearson correlation is used in this matter. Technical complexity has a strong 

positive significant association with environmental complexity with a value of 0.410. 

Organizational complexity has a strong positive significant association with 

environmental complexity with a value of 0.769. Performance has a negative 

insignificant association with environmental complexity with a value of 0.075. 

Competency has a strong positive significant association with environmental 

complexity with a value of 0.292 as mentioned in Table 14.  

 

 

Environment   Technical Organizational 

 

Performance 

PM       

Competence 

Environmental 

complexity 

1     

     

82     

Technical 

complexity 

.410
**

 1    

.000    

82 82    

Organizational 

complexity 

.769
**

 .436
**

 1   

.000 .000    

82 82 82   

Project 

performance 

-.075 -.029 .026 1  

.502 .797 .819   

82 82 82 82  

PM 

Competence 

.292
**

 .309
**

 .776
**

 .125 1 

.008 .005 .000 .265  

82 82 82 82 82                                   

Table 14: Correlation Analysis 
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4.6 Regression Analysis  
 

Coefficients
a
 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

 B Std. Error Beta   

1 

 

(Constant) 5.751 

 

1.746 
 

3.294 .001 

Environmental 

complexity 

-.352 1.283 -.074 -.274 .401 

Technical  

complexity 

-.132 .471 -.035 -.280 .049 

Organizational  

Complexity 

 

-.223 1.508 -.060 -.148 .033 

PM competence  .202 .270 .204 .750 .051 

 

a. Dependent Variable: Project performance  

Table 15: Regression Analysis   

 

 

The beta value for environment complexity is -0.074, which shows a negative 

insignificant impact on project performance, whereas the (p < 0.50). The beta value for 

technical complexity is -0.035, which shows a negative significant impact on project 

performance, whereas the (p < 0.50). The beta value for organizational complexity is -

0.060, which shows a negative significant impact on project performance, whereas the 

(p < 0.50). The beta value for project management competence is 0.204, which shows a 

strong positive significant impact on project performance, whereas the (p < 0.10). 

 

 

On the basis of multiple regression analysis following hypotheses results are mentioned 

below: 

  

Hypotheses Results: 

 

H1: Project management competence has a positive effect on project performance:    

 Supported 

 

H2:  Technical complexity has a negative effect on project performance: 

 Supported 
 

H3:  Organizational complexity has a negative effect on project performance:

 Supported 
 

H4: Environmental complexity has a negative effect on project performance:    

 Not Supported 
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4.7 Revised Model of Study 

 
 

 

 

 

                    H1 .051 

  

 

 

          H2 .049      

 

 

      

   

         

       H3 .033 

 

 

 

 

 

  
  

                                                                                        Significant effect at p < .05 

                                                                                       *Insignificant effect at p> .05 

 

 

 
Explanation:  

Results confirmed that project management competence has a positive effect on project 

performance. The significance value of the first hypothesis is .051, which is almost 

equal to .05 which means that if the P- value is less than .05 then there should be a 

 

Environmental* 

complexity 

 

Project 

management 

competence 

 

 

Technical 

complexity 

 

Organizational 

complexity 

 

 

Project 

performance 
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statistically significant relationship exists between variables (Saunders et al., 2009, 

p.450). Furthermore, results also confirm that technical complexity has a negative 

effect on project performance which means that there is negative significant 

relationship because the significance value is .049, which is less than .05. Lastly, 

organizational complexity has a negative effect on project performance and the 

significance value of this relationship is .033 also in range as it is less than .05.  
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CHAPTER NO 5 - DISCUSSION 
 

5.1 Discussion  
 

The purpose of this study is to investigate how different types of complexity and PM 

competence effect project performance in public sector mega engineering projects in 

Pakistan. For the purpose of this research, Pakistan is selected as the context of this 

study. Infrastructure projects like rail and road, water supply, sewerage, waste disposal 

and oil & gas and transportation network are usually mega-projects, which are normally 

owned and financed by federal/provincial governments (Mubin & Ghaffar, 2008). 

Therefore, in Pakistan only Public Sector Mega Infrastructure Projects reflected in 

PSDP (i.e. construction projects of roads / buildings), their complexities and the Project 

Management Competencies of their Project Managements/ Project Directors involved 

in implementation will be considered. Project Management being the main area of 

study, this research has not considered the nature/sector of a project for analysis instead 

only project management aspects has been considered.  

 

The first hypothesis of this research study is Project management competence has a 

positive effect on project performance. Results show that management assumes 

imperative part in a project fruitful, impeccable and timely culmination by keeping 

every one of the resources, cost, and quality and time in spot light. Management 

competencies with respect to a project are, partitioned in more than 20 competencies in 

light of their inclination and suggestions. Each measurement is fundamental and its 

significance could not be predicted. "Management" is the first and most fundamental 

competence of a Management as it gives headings and spurs individuals in their part or 

task to accomplish the project's targets. It was emphatically weighted by the 

respondents as mentioned mean and standard value in analysis chapter, see Table 14. 

Second measurement is "Management skills". It was likewise weighted unequivocally 

as it assumes imperative part in viably administrating the project through sending and 

utilization of human, budgetary, material, scholarly, and elusive resources.   

Next measurement is identified as "Communication" additionally given high weight 

that how it helps in viable trade of exact, proper and applicable data with stakeholders 

utilizing suitable strategies. Previous studies of Onyali, A. (2017) confirm this 

relationship as communication and management skills has a positive effect on project 

success which has an evidence to empirically support this research. Although he 

considered three other dimensions of competence such as comprehension, motivation 

and resource which is not align to this study.  “Cognitive ability" assumes an 

imperative part in overseeing project through fitting profundity of recognition, wisdom 

and judgment to adequately coordinate a project in changing and advancing 

environment. “Effectiveness” and “Professionalism” are the competencies of project 

management competence to deliver and get results, proper resources, devices and 

systems in all project management actuate. It affirms to a moral conduct represented by 

obligation, respect, decency and genuineness in the act of project management. Both 

these competencies likewise got high weight. These competencies were also studied by 

Bosch-Rekveldt et al., (2009) and confirmed that there is a significant relation between 

personal competence and project performance. "Engagement" is a measurement given 

suitable significance as it is the individual purchase in from the project supervisor to 

the project and from the general population inside and connected with the project. 
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“Self-control”, “Assertiveness” and “Relaxation” are despite the fact that portrayed as 

management competencies however were not exceedingly weighted by the project 

managers as mentioned mean value in Table 14. These incorporate systemic and taught 

way to deal with every day work, changing necessities and to bargain upsetting 

circumstances, ability to express their perspectives powerfully and definitively and the 

ability to ease pressure in troublesome circumstances. Next competencies are 

“Openness”, “Creativity”, “Results Orientation” and “Efficiency".  

 These incorporate the ability to make others feel they are welcome to communicate, 

the ability to think and act in characteristic and innovative courses, to center the team's 

consideration on key destinations to get the ideal result for all groups included and the 

ability to utilize the time and resources cost-viably to create the concurred deliverable 

and satisfy invested individual's desires. “Consultation” has been given marginally high 

weight where as “Negotiation “was given moderate weight. Initial one manages skill to 

reason, to present strong contentions, to listen to the next perspective, to arrange and to 

discover alignments. Second one manages the methods by which gatherings can resolve 

differences worried with the project or program to touch base at commonly attractive 

alignments. “Conflict and Crisis" manage the methods for handling clashes and 

emergency that can emerge between distinctive people and gatherings. The weightage 

to this measurement was above normal. Remaining competencies of “Value 

Appreciation” and “Ethics” were weighted high. These align with the conveying what 

you have said in regards to time and quality concurred inside of the project 

determination, the ability to see the characteristic qualities in other individuals and 

understand their perspective and in conclusion the ethically acknowledged behavior or 

conduct of each person.  

Despite the fact that these competencies were based on past exploration, new 

competencies were additionally recognized in pre-test and surveys. “Enthusiasm" 

manages the ability of Management to complete a project with positive energy. 

“Honesty” is additionally vital competency distinguished amid meetings. These 

incorporate continuous vitality and spotlight on the project, and genuineness of the 

general population included in a project. 

As per the results of analysis of surveys, it is depicted that project performance and 

project management competence have a strongly positive correlation. Increase in 

project management competence enhances project performance. For instance, project 

success should be measured on completion time, cost, and quality (Shenhar, Dvir, 

Levy, & Malts, 2001). Furthermore, it has been tested that specific manager 

competency is required with different type of roles and positions (Berens, Ernst, & 

Smith, 2005). There are several characteristics which are suggested for the effective 

project managers (Pinto & Trailer, 1998). This characteristics/competency has a 

positive impact on project success. More importantly, skills related to technical and 

leadership qualities are considered to be top priority for effective project managers. 

Though, they are different success criteria for measuring project success. In this 

particular research study, our focus is on three dimensional success criteria consists of 

time, cost and quality. For such projects, it is reported in previous research studies 

project managers‟ competence and other related characteristics have positive impacts 

on project success (Westerveld, 2003). Managers‟ personality, skills and knowledge 

was ignored in previous success criteria but recent studies emphasized that managers‟ 

abilities are critical in controlling time, cost, and quality of a project (Muller & Turner, 

2007). Furthermore, the new competency which was recommended in pre-test analysis, 
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honesty is considered to be the most effective characteristic which has very strong 

impact on project success regardless of project type as mentioned by Bakhsheshi, & 

Nejad (2011). Self belief and self confidence also considered to be very important (Lee-

Kelley et al., 2003). All the competencies that were evaluated in the surveys and pre-

test were weighted high in enhancing project performance excluded self-control, 

assertiveness, relaxation and negotiation that were weighted average in that aspect.  

The remaining hypotheses of this research study is “Technical complexity, 

organizational complexity, and environmental complexity have indirect negative effects 

on project performance” The TOE structure to handle project complexity comprises of 

50 components, among which, as a beginning stage, 15 components were accepted to 

add to technical complexity, 21 components to organizational complexity and 14 

components to environmental complexity. To assess the recently created TOE system, 

survey contained a few inquiries to score the person‟s components of the TOE 

complexity structure.  

Project complexities are divided into 3 major groups as per their inclination and each 

group is further separated into diverse sub-groups. For example, technical complexities 

were comprised of kind of goals and their significance and their alignment with project 

achievement. Moreover, the following group depended on scope largeness, 

uncertainties and quality necessities. These components were given the same weight-

age under Scope as mentioned earlier in table 13. Other important technical 

complexities are task related. It contained number of tasks, variety, dependencies 

between task, instability in routines, inter-relation between specialized procedures and 

clashing standards and models. Technical project complexity is experience which is 

identified with the originality of technology and absence of experience with new 

technology. Both components were emphatically suggested under task in table 13. The 

risk variables included in projects were additionally firmly evaluated. The second type 

is the organizational complexities which include size, resources, project team and trust. 

These were identified with the real execution of the project that what sorts of 

components are to be given most elevated need with the relevance of their significance. 

Most noteworthy scores were given to stake holders, market condition and risk.  

World is facing energy crisis, every country is working to find out cheapest alternative 

resources to generate energy. Energy crisis refers to shortage of oil, coal and other 

natural resources from which energy can be produced. It is the only sector to which all 

other sectors are interlinked e.g. if heart is not fully functional the rest of the body parts 

would not likely to work properly. Therefore, technical support is the main source to 

which every business is linked however it is related to production or services 

businesses. In case of organizational complexities, companies should search cheaper 

ways of production. For instance, electricity prices are higher and its ultimate impact on 

the production side. Cost of production is increased therefore; end buyers have to pay 

higher prices as compared to previous years. Lack of interaction between departments 

or inappropriate ways of interaction also leaves deep impact on project completion. 

Therefore, organizational complexities negative effect project success. The third type of 

project complexity is environmental complexities. As sample size of this research study 

was the mega engineering projects of Pakistan, therefore mostly in these types of mega 

engineering projects environmental complexities have not been experienced.  

 

Some earlier scientific investigations about project complexity found that there is a 

negative relationship between project complexity and project performance. For 
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example Luo et al., (2017) conducted the study on investigating the relationship 

between project complexity and project success in complex construction projects. They 

used dimensions for project complexity, such as task, information, goals, organizational 

complexity, technological complexity and environmental complexity. Their results 

indicate that there is a negative relationship between project complexity and project 

performance. The results of Luo et al., (2017) study are aligned with this research. 

Further significant negative relationship exists between information complexity and 

goal complexity on project performance.  

 

Another study conducted by Ishtiaq & Jahanzaib (2017) on impact of project 

complexity and environmental factors on project success in public sector of Pakistan. 

They considered six factors of environment complexity, six elements of project 

complexity and four factors of project success as discussed in theory chapter. They 

constructed hypotheses to observe the effect of project complexities on project success. 

They found out a relationship that project complexity has negative impact on project 

success. (Ishtiaq & Jahanzaib, 2017, p. 351-357).  

 

In order to find out the relationship between project complexity and project 

performance several more scientific studies have been considered to construct and 

support the hypothesis for this study. For example, several research studies depict that 

there is a  negative impact of project complexity on project performance (Jaafari, 2003; 

Geraldi & Adlbrecht, 2007). Further Manson, (2007) found that technical and 

organizational complexities are the most important characters that have negative impact 

on project performance. 

According to the surveys and survey analysis, almost all the project complexities and 

project performance have direct relationship but environmental complexities have 

insignificant relationship. Other research studies also find out the negative impact of 

project complexities on project success (Jaafari, 2003; Geraldi & Adlbrecht, 2007). It 

depicts that with the increase of complexities, project performance decreases with all 

the other factors like project management competencies kept constant (Geraldi, 2009). 

For instance, with the increase in complexity in goal and its elements that are increase 

in number of goals, un-alignment in goals and unclearness in goals, project 

performance decreases (De Bruijn & Herder, 2009). Like this all the other groups of 

complexities and their elements act in accordance to the Project Performance. Scope, 

Tasks, Experience, Risk, Size, Resources, Project Team, Trust, Stakeholders, Location 

and Market Conditions are the main group of complexities and their elements that 

directly affect performance of the project.  

Technical and organizational complexities are the most important characters that can 

negatively impact project success (Mason, 2007). But project complexities are not just 

limited to technical and organizational complexities (Antoniadis & Thorpe, 2011). 

Primarily, technical aspects of complexities are considered more important than 

organizational and environmental (Williams, 2002). It was described that project is 

considered to be complex not only when technical issues occurred rather organizational 

factors are also important (Xia & Lee, 2005). Results show that environmental aspects 

of complexities are the important contributor of complexity (Xia & Lee, 2005) though 

technical and organizational aspects contribute more toward complexity. In addition to 

this, other elements structural, interaction elements, and dynamic should also be 

included in order to measure complexities (Whitty & Maylor, 2009).   
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Although these complexities have negative correlation or indirect relation with the 

project performance but their degree of effectiveness varies. We cannot control 

complexities in a project but we can increase our understanding of complexities to 

overcome these and to increase project‟s performance. 
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CHAPTER NO 6 - CONCLUSIONS AND 

RECOMMENDATIONS  
 

 

6.1 Conclusion 
 

The purpose of this thesis was to investigate the effect of project management 

competence and project complexity on project performance. Further the research 

question was, "what is the effect of environmental complexity, technical complexity, 

organizational complexity and project management competence on project 

performance?" To find the answer of the research question, I thoroughly went through 

the previous literature. On the basis of empirical study, there is a significant 

relationship between all variables but with different dimensions as explain earlier in 

theoretical chapter.   

 

Furthermore, all the hypotheses were tested. The First hypothesis was, "Project 

management competence has a positive effect on project performance". I found a 

significant positive relationship between two variables, while study of two researchers 

confirm this relationship (Bosch-Rekveldt et al., 2009; Dias et al., 2014). But they have 

tested different dimensions of project management competence at different level. 

However, this study considered PM competence of IPMA and GAAP framework. 

Likewise, recent research also confirms this relationship (Onyali, A., 2017).  He tested 

5 dimensions such as comprehension, motivation, skills, resources, and communication 

that can predict project success in the construction sector in Nigeria. Some of its 

dimensions and relationship are aligned with this research study. Pinto & Trailer (1998) 

studied several characteristics for effective project manager. These characteristics have 

a positive impact on project success.  

 

The second and third hypotheses was "Technical complexity, has a negative effect on 

project performance and organizational complexity, has a negative effect on project 

performance" I found that technical Project complexity and organizational complexity 

have a indirect relationship. But in previous research Vonk-Noordegraaf (2011) found 

this relationship exist and considered only four elements of project complexity at a 

single organization under study as discussed in theoretical chapter. Lastly the fourth 

hypothesis was “Environmental complexity, has a negative effect on project 

performance. Technical and organizational complexities are the most important 

characters that can negatively impact project success (Mason, 2007). Primarily, 

technical aspects of complexities are considered more important than organizational 

and environmental (Williams, 2002). It was described that project is considered to be 

complex not only when technical issues occurred rather organizational factors are also 

important (Xia & Lee, 2004). Results show that environmental aspects of complexities 

are the important contributor of complexity (Xia & Lee, 2005) though technical and 

organizational aspects contribute more toward complexity.  

The results of this study shows that no negative effect of environmental complexities 

seen in mega engineering projects in Pakistan. It depicts that with the increase of 

complexities, project performance decreases with all the other factors like project 

management competencies kept constant. For instance, with the increase in complexity 
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in goal and its elements that are increase in number of goals, un-alignment in goals and 

unclearness in goals, project performance decreases. Although these complexities have 

negative correlation or indirect relation with the project performance but their degree of 

effectiveness varies. We cannot control complexities in a project but we can increase 

our understanding of complexities to overcome these and to increase project‟s 

performance.  

 

Project management competencies can be enhanced by organizing different trainings 

and workshops to enhance management competencies that can counter possible 

complexities that can occur in a particular project. An orientation of the project also 

creates better understanding of complexities that could happen in that particular project. 

This shows that project complexity and project success has a direct relation. Without 

managing these complexities project completion would at stake. Therefore, 

arrangements should be made specially to address technical and organizational 

complexities. Hence, these are the issues companies can resolve with better resources, 

infrastructure and management. Where environmental complexities are not 100% in 

control in human hands therefore, environmental complexities not directly affect 

engineering projects.  

 

Finally, I believe that the objective of this research has been achieved and the research 

question chosen for this particular research answered in a scientific way while testing 

the hypothesis. Significant relationship shows among variables like, project complexity 

on project performance and project management competence on project performance.   

 

 

6.2 Area of Contribution  
 

This research study has manifold contributions in terms of theoretical contributions, 

practical contributions, and societal contributions.  

6.2.1 Theoretical Contributions 
 

The theoretical contributions of this research study are important for both project 

management competence and project complexity. Previous researcher has examined  

the relationship of 5 competences i.e. project engineering, contracting and procurement, 

HSSE management, personal and leadership with three dimensions of complexity i.e. 

technically complex, organizationally complex and environmentally complex projects 

(Bosch-Rekveldt et al., (2009). Therefore this study investigate the combination of both 

IPMA and GAAP framework of  competencies and TOE framework of project 

complexity in order to test the maximum elements of project complexity and PM 

competence types. In the study of Muller et al., (2007) the link of leadership 

competence was explored against only three dimensions i.e. complexity of faith, fact 

and interaction towards mapping of complexity and competency and its effect in project 

success in IT projects. However this study adds knowledge while considering other 

dimensions of competence and project complexity in mega engineering project context. 

 

Furthermore, previous study of Onyali, (2017) found correlation between project 

competence and project success. The author used 5 dimensions such as comprehension, 

motivation, skills, resources, and communication that can predict project success in 
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mega construction sector in Nigeria, thus current study adds more elements of project  

competence in different context like mega engineering practices in Pakistan. Further the 

management practices in Pakistan mega engineering projects may be different as 

compared to Nigeria. Moreover, Pinto & Trailer (1998), studied several characteristics 

for effective project manager. These characteristics have a positive impact on project 

success. However, they used somewhat different characteristics in comparison to this 

study.   

 

On the other hand, some earlier scientific investigations about project complexity 

proved that there is a negative relationship between project complexity and project 

performance. Luo et al. (2017) found negative relationship between project complexity 

and project success in complex construction projects. The dimensions used for that 

study were task, information, goals, organizational complexity, technological 

complexity and environmental complexity. Whereas this research applied TOE 

framework of project complexity and its all elements in order to investigate the 

relationship between project complexity types and project performance. Other previous 

studies also confirm the negative relationship between project complexity and project 

performance (Mason, 2007; Jaafri, 2003; Geraldi & Adlbrecht, 2007) But they used 

different dimensions and context as compared to this study.   

 

Most of the previous studies in relation to project management competence and 

complexity and their effect on project performance applied different dimensions in 

different context and applied mapping approach such as (Vonk-Noordegraaf , 2011; 

Shane et al., 2012; Bosch-Rekveldt et al., 2009; Muller et al., (2007; Muller & Turner 

2007; Dias et al., 2014 ) All of them used scientific inquires different levels and 

sectors. None of them had rarely tested the direct relationships in context of mega 

engineering project. However the current study adds knowledge by developing 

hypotheses to find the impact of project complexity types and project management 

competence on project performance.     

 

 The basic theme of this research is to address the problem of cost and time overruns in 

projects due to their complexity. This research is focused on applying contingency 

theory (Howell, et al., 2010) to project management by adopting / fitting project 

management competence according to different complexities of a project and ultimately 

improving project performance. It was further investigated to find out different project 

management competencies in order to reduce cost and time overruns in projects. With 

the new model to grab project complexity in projects, recommendations for use of this 

framework and recommendations on the most relevant project management 

competence are suggested for projects with specific types of complexity. This study has 

contributed to a better understanding of how to improve project performance by 

applying revised model of this study. Collecting new empirical data and the use of 

quantitative techniques, this study seems to contribute for further progress of project 

management study. This study has meant to add to the advancement of task 

administration hypothesis, by applying quantitative research methods. In social 

relevance, this research could contribute to improve understandings in project 

complexities and also project management practices as required by the complex nature 

of any mega engineering project.  
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6.2.2 Practical Contributions 

 
With the help of TOE framework, managers and team can explore different areas that 

may cause complexity in projects. This study will practically help project team in 

management of project activities. For instance, leadership competency of management 

is imperative in managing complexities identified with goals of a project. Management 

ought to additionally be sufficiently skilled to accomplish the quantity of goals 

included and likewise have solid ability to adapt un-alignment in project goals. 

Management skills have solid say something managing the un-alignment in project 

goals, non-clarity of project objectives and number of goals included to accomplish. 

Communication additionally assumes imperative part in these viewpoints. 

Effectiveness is likewise by one means or another imperative in managing these 

complexities. Professionalism competency of management is additionally indispensable 

in appreciation to scope complexities like scope largeness, instability in scope and 

keeping up strict quality prerequisites.  

The framework will help to assign a right person for right job in a project based 

environment. The efficiency and effectiveness through right project management team 

ultimately provide financial advantage for organizations delivering projects and result 

in socio-economic development in the region of project management.  

Furthermore, this study will also help project managers and team in better 

understanding of project management competencies such as Openness/participatory, 

creativity, result orientation, consultation, negotiation, reliability and ethics are the 

measurements that were given to some degree significance in enhancing project 

performance. Management cannot control complexities but they can enhance their 

understanding of complexities by correctly aligning the project goals and developing 

clarity of goals. Secondly, top management can enhance competencies by organizing 

orientation of the projects, project specific training and workshops.  

 

6.2.3 Societal Contributions 
 

Successful projects have a strong impact and major contributions to the society. In this 

particular research study, mega engineering projects including, roads, building, bridges 

were included. Therefore, all these projects have direct contributions to the society. 

With better infrastructure societies can flourish. Secondly, the areas where these 

projects are under consideration, the local people would have employment 

opportunities. With better infrastructure other businesses are more likely to grow for 

that particular area.  

The Government department or the agency is the statutory body to initiate, approve, 

monitor and control the projects indirectly to safe guard the public funds and interest in 

Pakistan (Mubin & Ghaffar, 2008, p. 35). Therefore, if governments may have the 

chance to reduce certain types of complexities in their governmental mega project 

context, certain policies and rules may be framed to overcome the project complexities 

and enhance project performance. They may demand PM competence and the proof of 

it e.g. they require PM certifications when selecting project contractors. Mega projects 
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are costly and risky thus it is even more important to make best use of limited resources 

and try to increase project performance.  

 

6.3 Limitations & Future Research 
 

There is no empirical study without limitations. This study has some limitations. First 

of all this study only took public sector engineering infrastructure projects in Pakistan. 

It is done due to resource constraints. Therefore, future research could look into other 

types of mega-engineering projects in Pakistan in order to get more verified results. 

Secondly, It seems to be fruitful to investigate private sector infrastructure projects as 

well because private sector has different organizational structure to manage projects.  

There are some important methodological limitations to this research study. First, the 

reality that the collected data is dependent on single, self-reported questionnaire at only 

on a single point is challenging. There are several possibilities regarding common 

method biased might occurred when a project management is supposed to report about 

his or her own project performance. Therefore, self-reported questionnaire at only on a 

single point of time might be highly influenced. Moreover, this is one time study 

longitudinal study is required to test the results of the study at various timings and in 

diverse settings. The current model used does not include all possible variables that 

have an impact on project performance. Therefore, several other variables should be 

incorporated into the study in order to enhance its scope.  

In a survey study, there are always the different opinions of respondents included but 

these opinions are analyzed on general terms. Therefore, a qualitative study can also be 

conducted in order to explore the reasons and how complexity is handled by the project 

managers. As this research was conducted in Pakistan, the research findings might not 

applicable for companies in other parts of the world. Future, researcher could therefore 

conduct the same study in different countries. Such studies could also compare 

different cultural contexts to each other.   
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CHAPTER NO 7 - TRUTH CRITERIA 
 

This is always critical to analyze the quality of one owns research study as future 

recommendations for further research to use our theoretical framework and test in your 

country circumstances. Research reliability is associated with the trustworthiness of 

data collection. Reliability reveals methods, focuses on the exactness of measurement. 

Repeatability and regularity over the time is known as reliability of the scales. The 

degree to which a research study is replicable and findings of the research study can be 

shown again determines the reliability (Yin, 1994; Saunders et al., 2012, p.192). To 

check validity of research instrument Cronbach‟s Alpha test was conducted. The result 

shows that all the constructs have a value greater than 0.7 which is the accepted value 

of reliability results (Saunders et al., 2012). These findings were used in further test like 

correlation and regression analysis. There are three types of errors might affect 

reliability of the research study. 1) Subject error 2) Bias error and 3) Observer error, 

Subject error is associated with the neutral timeframe, whereas Bias error is associated 

with the overall structure of the research instrument, and observer bias is concerned 

with the data collector interpretations about the research instrument. I believe that I 

have minimized the bias error because of conducting the pre- test to verify the overall 

structure of the instrument.  

 

The positivist approach of epistemology used for this research study, in which a 

quantitative research instrument is used to collect the data, has been applied (Collis & 

Hussey, 2003). All participants were educated enough to fill survey questionnaire. 

Subject bias was reduced by giving assurance to all participants that collected data 

would be confidential. As questionnaire designed in a survey format, it did not depict 

any bias or observer error.  

 

Internal reliability is concerned with designing the research in such a way that the 

results of the research are generalizable. It means that the finding of one study may be 

equally applicable to other research study settings (Saunders et al., 2009, p. 158) The 

sample selected for this research represent the whole population in public sector mega 

engineering projects. The generalizibility concerns are minimized by selecting the 

representative sample. Further this research study incorporated Cronbach‟s Alpha to 

check the internal reliability of the research survey as proposed best tool for measuring 

internal consistency (Hussey & Hussey, 1997). I believe that this study has met the 

basic requirements of reliability measures.  

 

In this research study, the validity of research questionnaire was accessed through two 

ways (Belson 1986). First, the participants that successfully completed the 

questionnaire and returned the questionnaire to the researcher, second whether the 

participants, who fail to return the questionnaire to the researcher would have solved all 

questions same as returnees did. The chances of low validity are higher in positivist 

approach as compared to phenomenological approach, because it relates to the accuracy 

of the measurement (Hussey & Hussey, 1997). The chances of low validity in such 

research studies are limited due to several methods, models, and theories by famous 

researchers (Madsen et al., 2005; Rafferty & Simons, 2006). If the participants 

misunderstand a question, the data is known as low validity. In order to cope up with 

validity concerns a pre-testing was conducted before conducting a final survey. The 

purpose of pre- study was to verify the adequacy and improve the questionnaire in 
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order to collect the best possible results from the respondents. Other benefits of pre-test 

are to understand the instrument well by the respondents. In addition the selected 

questionnaire was taken from the mix of previous studies and reliability has already 

been checked.   

 

Lastly, replicability is the extent to which the research can be reproduced in other 

studies (Bryman & Bell, 2011, p.165). The methodology adopted, produces the same 

results when used by different researchers studying similar phenomenon, it reduces the 

researcher's bias. The serious questions may arise about replicability of the study when 

the researcher who repeated the existing study did not produce the same findings 

(Bryman & Bell, 2011, p.165). The scale used for this study in questionnaire is taken 

from the previous studies. Therefore, I believe that the quantitative study can be tested 

in other public sector projects of Pakistan. The models in theory, and methods used for 

this study have been explained and argued so that the other researchers could replicate 

the study, in this way replicability concerns have been reduced to some extent.  
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Appendix 1 - TOE framework of project complexity  

 

 
S. 

No. 

TOE Sub- 

ordering 

Element Explanation 

1 T Goals Number of goals What is the number of strategic 

project goals? 

2 T Goals Goal alignment Are the project goals aligned? 

3 T Goals Clarity of goals Are the project goals clear 

amongst the project team? 

4 T Scope Scope largeness What is the largeness of the 

scope, e.g. the number of official 

deliverables involved in the 

project? 

5 T Scope Uncertainties in 

scope 

Are there uncertainties in the 

scope? 

6 T Scope Quality requirements Are there strict quality 

requirements regarding the 

project deliverables? 

7 T Tasks Number of tasks What is the number of tasks 

involved? 

8 T Tasks Variety of tasks Does the project have a variety of 

tasks (e.g. different types of 

tasks)? 

9 T Tasks Dependencies 

between tasks 

What is the number and nature of 

dependencies between the tasks? 

10 T Tasks Uncertainty in 

methods 

Are there uncertainties in the 

technical methods to be applied? 

11 T Tasks Interrelations 

between technical 

Processes 

To what extent do technical 

processes in this project have 

interrelations with existing 

processes? 

12 T Tasks Conflicting norms 

and standards 

Are there conflicting design 

standards and country specific 

norms involved in the project? 

 

13 T Experience Newness of 

technology (world-

wide) 

Did the project make use of new 

technology, e.g. non-proven 

technology (technology which is 

new in the world, not only new to 

the company!)? 

14 T Experience Experience with 

technology 

Do the involved parties have 

experience with the technology 

involved?                 

15 T Risk Technical risks Do you consider the project 

being high risk (number, 

probability and/or impact of) in 

terms of technical risks?        
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16 O Size Project duration What is the planned duration of 

the project? 

17 O Size Compatibility of 

different project 

management methods 

and tools 

Do you expect compatibility 

issues regarding project 

management methodology or 

project management tools? 

18 O Size Size in CAPEX What is the estimated CAPEX of 

the project? 

19 O Size Size in Engineering 

hours 

What is the (expected) amount of 

engineering hours in the project? 

20 O Size Size of project team How many persons are within the 

project team? 

21 O Size Size of site area What is the size of the site area in 

square meters? 

22 O Size Number of locations How many site locations are 

involved in the project, including 

contractor sites? 

23 O Resources Project drive Is there strong project drive (cost, 

quality, schedule)? 

24 O Resources Resource and skills 

availability 

Are the resources (materials, 

personnel) and skills required in 

the project, available? 

25 O Resources Experience with 

parties involved 

Do you have experience with the 

parties involved in the project 

(JV partner, contractor, supplier, 

etc.)? 

26 O Resources HSSE awareness Are involved parties aware of 

health, safety, security and 

environment (HSSE) 

importance? 

27 O Resources Interfaces between 

different disciplines 

Are there interfaces between 

different disciplines involved in 

the project (mechanical, 

electrical, chemical, civil, 

finance, legal, communication, 

accounting, etc.) that could lead 

to interface problems? 

 

28 O Resources Number of financial 

resources 

How many financial resources 

does the project have (e.g. own 

investment, bank investment, JV-

parties, subsidies, etc.)? 

29 O Resources Contract types Are there different main contract 

types involved? 

30 O Project team Number of different 

nationalities 

What is the number of different                                               

nationalities involved in the 

project team? 

31 O Project team Number of different 

languages 

How many different languages 

were used in the project for work 
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or work related communication?               

32 O Project team Cooperation JV 

partner 

Do you cooperate with a JV 

partner in the project?  

33 O Project team Overlapping office 

hours 

How many overlapping office 

hours does the project have 

because of different time zones 

involved? 

34 O Trust Trust in project team Do you trust the project team 

members (incl JV partner if 

applicable) 

35 O Trust Trust in contractor Do you trust the contractor(s)? 

36 O Risk Organizational risks Do you consider the project 

being high risk (number, 

probability and/or impact of) in 

terms of organizational risks? 

37 E Stakeholders Number of 

stakeholders 

What is the number of 

stakeholders (all parties (internal 

and external) around the table, 

pm=1, project team=1, NGOs, 

suppliers, contractors, 

governments)? 

38 E Stakeholders Variety of 

stakeholders' 

perspectives 

Do different stakeholders have 

different perspectives? 

39 E Stakeholders Dependencies on 

other stakeholders 

What is the number and nature of 

dependencies on other 

stakeholders? 

40 E Stakeholders Political influence Does the political situation 

influence the project? 

41 E Stakeholders Company internal 

support 

Is there internal support 

(management support) for the 

project? 

42 E Stakeholders Required local 

content 

What is the required local 

content? 

43 E Location Interference with 

existing site 

Do you expect interference with 

the current site or the current use 

of the (foreseen) project location? 

44 E Location Weather conditions Do you expect unstable and/or 

extreme weather conditions; 

could they potentially influence 

the project progress? 

45 E Location Remoteness of 

location 

How remote is the location? 

46 E Location Experience in the 

country 

Do the involved parties have 

experience in that country? 

47 E Market 

Conditions 

Internal strategic 

pressure 

Is there internal strategic pressure 

from the business? 

48 E Market Stability project Is the project environment stable 
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Conditions environment (e.g. exchange rates, raw material 

pricing)? 

49 E Market 

Conditions 

Level of competition What is the level of competition 

(e.g. related to market 

conditions)? 

50 E Risks Risks from 

environment 

Do you consider the project 

being high risk (number, 

probability and/or impact of) in 

terms of risk from the 

environment? 

 

TOE Framework of Project Complexity (Bosch-Rekveldt et al.,, 2011) 
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Appendix 2 - Questionnaire  
                                                                                                                                       

The purpose of this research is to investigate what project management competencies 

should be reformed to various essentials of complexity of a project on the way to 

improve project performance. The present study is exclusively use for academic 

purpose. All collected information will be kept confidential and not be used for 

commercial purpose. 

Part  1.  Respondent Background 

Please give the following personal information: 

 

i. Name (optional):……………………………………………………………… 

 

 

ii. Organization:…………………………………………………………………… 

 

 

iii. Designation:…………………………………………………………………… 

 

iv. Role in Recent Completed  

 

Project:………………………………………………………… 

 

v. Length of Experience in dealing with Public Sector Engineering  

 

Projects:……………… 

 

Part   2.  General Characteristics of Most Recent Completed Project 

Please give the following information regarding recent completed project in which you 

were involved: 

i. Name of the Project: 

 

ii. Type of Project: 

a. Road 

b. Building 

c. Any Other 
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S. 

No. 

Group Elements Explanation Yes No 1 2 3 4 5 

1 Goals Number of 

goals 

Number of 

strategic project 

goals to be 

achieved 

       

2 Goals Un-alignment 

Goals 

The project goals 

are not aligned 

       

3 Goals Un-Clear goals Non clearing of 

project goals 

amongst the 

project team 

       

4 Scope Scope 

largeness 

The largeness of 

the scope, e.g. the 

number of official 

deliverables 

involved in the 

project 

       

5 Scope Uncertainties in 

scope 

Uncertainties in the 

scope 

       

6 Scope Quality 

requirements 

Strict quality 

requirements 

regarding the 

project 

deliverables 

       

7 Tasks Number of 

tasks 

The number of 

tasks involved 

       

8 Tasks Variety of tasks Variety of tasks 

(e.g. different types 

of tasks)? 

       

9 Tasks Dependencies 

between tasks 

The number and 

nature of 

dependencies 

between the tasks 

       

10 Tasks Uncertainty in 

methods 

Uncertainties in the 

technical methods 

to be applied 

       

11 Tasks Interrelations 

between 

technical 

Processes 

The extent of 

interrelations of 

technical processes 

in the project with 

existing processes 

       

12 Tasks Conflicting 

norms and 

standards 

Involvement of 

conflicting design 

standards and 

regional specific 

norms in the 

project 

       

13 Experience Newness of Making use of new        
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technology 

(world-wide) 

technology in the 

project, e.g. non-

proven technology 

(technology which 

is new in the 

world, not only 

new to the 

company!)? 

14 Experience Lack of 

Experience 

with 

technology 

Lack of experience 

of the involved 

parties with the 

technology 

involved 

       

15 Risk Technical risks High risks 

involved in project 

(number, 

probability and/or 

impact of) in terms 

of technical risks 

       

16 Size Project 

duration 

Length of planned 

duration of project 

       

17 Size Compatibility 

issues of 

different 

project 

management 

methods and 

tools 

Compatibility 

issues regarding 

project 

management 

methodology or 

project 

management tools 

       

18 Size Size in Cost The estimated Cost 

of the project? 

       

19 Size Size in 

Engineering 

hours 

The (expected) 

amount of 

engineering hours 

in the project 

       

20 Size Size of project 

team 

Number of  

persons involved 

within the project 

team 

       

21 Size Size of site area Size of the site area 

in square meters 

       

22 Size Number of 

locations 

Number of site 

locations involved 

in the project, 

including 

contractor sites 

       

23 Resources Project drive Strength of project 

drive (cost, quality, 

schedule) 

       

24 Resources Non-

availability of 

Non-availability of 

resources 
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Resource and 

skills  

(materials, 

personnel) and 

skills required in 

the project 

25 Resources Lack of 

Experience 

with parties 

involved 

Lack of experience 

with the parties 

involved in the 

project 

(JV partner, 

contractor, 

supplier, etc.) 

       

26 Resources Lack of HSSE 

awareness 

Lack of awareness 

of involved parties 

about health, 

safety, security and 

environment 

(HSSE) 

importance 

       

27 Resources Interfaces 

between 

different 

disciplines 

The interfaces 

between different 

disciplines 

involved in the 

project 

(mechanical, 

electrical, 

chemical, civil, 

finance, legal, 

communication, 

accounting, etc.) 

that could lead to 

interface problems 

       

28 Resources Number of 

financial 

resources 

Number of 

financial resources 

does the project 

have (e.g. own 

investment, bank 

investment, JV 

(joint venture)-

parties, subsidies, 

etc.) 

       

29 Resources Different 

Contract types 

Different main 

contract types 

involvement 

       

30 Project 

Team 

Number of 

different 

nationalities 

Number of 

different 

nationalities 

involved in the 

project team 

       

31 Project 

Team 

Number of 

different 

Number of 

different languages 
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languages used in the project 

for work or work 

related 

communication 

32 Project 

Team 

Lack of 

Cooperation JV 

partner 

Lack of 

cooperation with a 

JV partner in the 

project 

       

33 Project 

Team 

Overlapping 

office hours 

How many 

overlapping office 

hours does the 

project have 

because of 

different time 

zones involved? 

       

34 Trust Lack of Trust 

in project team 

Lack of trust the 

project team 

members (incl JV 

partner if 

applicable) 

       

35 Trust Lack of Trust 

in contractor 

Lack of trust in the 

contractor(s) 

       

36 Risk Organizational 

risks 

The project being 

high risk (number, 

probability and/or 

impact of) in terms 

of organizational 

risks 

       

37 Stakeholders Number of 

stakeholders 

Number of 

stakeholders (all 

parties (internal 

and external) 

around the table, 

pm=1, project 

team=1, NGOs, 

suppliers, 

contractors, 

governments)? 

       

38 Stakeholders Variety of 

stakeholders' 

perspectives 

Different 

stakeholders 

having different 

perspectives 

       

39 Stakeholders Dependencies 

on other 

stakeholders 

Number and nature 

of dependencies on 

other stakeholders 

       

40 Stakeholders Political 

influence 

Influence of 

political situation 

on the project 

       

41 Stakeholders Lack of 

Company 

Lack of  internal 

support 
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internal support (management 

support) for the 

project 

42 Stakeholders Required local 

content 

Required local 

content 

       

43 Location Interference 

with existing 

site 

Interference with 

the current site or 

the current use of 

the (foreseen) 

project location 

       

44 Location Weather 

conditions 

Expected unstable 

and/or extreme 

weather 

conditions; they 

potentially 

influence the 

project progress 

       

45 Location Remoteness of 

location 

Remote of location        

46 Location Lack of 

Experience in 

the country 

Lack of Experience 

of the involved 

parties  in that 

country 

       

47 Market 

Condition 

Internal 

strategic 

pressure 

Internal strategic 

pressure from the 

business 

       

48 Market 

Condition 

In-Stability of 

project 

environment 

Instability of 

project 

environment (e.g. 

exchange rates, 

raw material 

pricing) 

       

49 Market 

Condition 

Level of 

competition 

Level of 

competition (e.g. 

related to market 

conditions) 

       

50 Risks Risks from 

environment 

The project being 

high risk (number, 

probability and/or 

impact of) in terms 

of risk from the 

environment 

       

51 Law & 

Order 

         

52 Energy 

crisis 
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iii. Total Approved Cost of Project (Should not less than Rs. 100.0 million): 

 

iv. Total Approved Time Period of the project:  

Part   3.  Project Performance (Specific to Recent Completed Project) 

i. Whether the project completed within approved cost (Yes / No) 

 

ii. If „No‟ then please specify the following: 

 

a. Approved Cost of Project: ………………………………… 

 

b. Actual Cost of Project: ……………………………………. 

 

iii. Whether the project completed within approved time period (Yes / No) 

 

iv. If „No‟ then please specify the following: 

 

a. Approved Time Period of Project:………………………………… 

 

b. Actual Time Period of Project:……………………………………. 

 

v. Whether the  project completed as per approved scope / quality (Yes / No) 

 

vi. If „No‟ then please specify the deviation in percentage from the approved 

scope /  

 

quality: ……...... 

Part  4.  Project Complexity (Specific to Recent Completed Project) 

i.  Please tick „Yes‟ for the elements in below list that you perceive contributed in 

complexity of your recent completed project otherwise tick „No‟. If „Yes‟ then please 

give weightage to each element from 1 (lowest) to 5 (Highest) for its contribution to 

total complexity of project.  

Part  5.  Project Management Competence (Specific to Recent Completed 

Project) 

i.  Please tick „Yes‟ for the dimension of competence in below list that you think 

were exercised by project manager during execution of the project otherwise tick „No‟.  

If „Yes‟ then please give weightage to each dimension / element from 1 (lowest) to 5 

(Highest) that you think were exercised during execution of the project.  
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S. 

No 

Dimension Explanation Yes No 1  2 3 4 5 

1 Leadership Providing direction and 

motivating others in their role or 

task to achieve the project‟s 

objectives 

       

2 Management 

Skills 

Effectively administers the 

project through deployment and 

use of human, financial, material, 

intellectual and intangible 

resources.  

       

3 Communication Effectively exchanges accurate, 

appropriate and relevant 

information with stakeholders 

using suitable methods.  

       

4 Cognitive 

Ability 

Appropriate depth of perception, 

discernment and judgment to 

effectively direct a project in 

changing and evolving 

environment.   

       

5 Effectiveness Produces desired results by using 

appropriate resources, tools and 

techniques in all project 

management activities.  

       

6 Professionalism Confirms to an ethical behavior 

governed by responsibility, 

respect, fairness and honesty in 

the practice of project 

management.  

       

7 Engagement It is the personal buy-in from the 

project manager to the project and 

from the people inside and 

associated with the project. 

       

8 Self Control A systematic and disciplined 

approach to cope with daily work, 

changing requirements and to deal 

with stressful situations. 

       

9 Assertiveness The ability to state your views 

persuasively and authoritatively. 

       

10 Relaxation The ability to relieve tension in 

difficult situations 

       

11 Openness  / 

participatory 

The ability to make others feel 

they are welcome to express 

themselves. 

       

12 Creativity The ability to think and act in 

original and imaginative ways. 

       

13 Results 

Orientation 

To focus the team‟s attention on 

key objectives to obtain the 

optimum outcome for all the 
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parties involved. 

14 Efficiency  The ability to use time and 

resources cost-effectively to 

produce the agreed deliverables 

and fulfill interested parties‟ 

expectations. 

       

15 Consultation the competence to reason, to 

present solid arguments, to listen 

to the other point of view, to 

negotiate and to find solutions. 

       

16 Negotiation The means by which parties can 

resolve disagreements concerned 

with the project or programme to 

arrive at a mutually satisfactory 

solution. 

       

17 Conflict & Crisis  Ways of handling conflicts and 

crises that can arise between 

different individuals and parties 

involved in a project or 

programme. 

       

18 Reliability Delivering what you have said 

you will to the time and quality 

agreed within the project 

specification. 

       

19 Value 

Appreciation 

The ability to perceive the 

intrinsic qualities in other people 

and understand their point of 

view. 

       

20 Ethics The morally accepted conduct or 

behavior of every individual 

       

21 Enthusiasm         

22 Dedication         

23 Honesty         
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