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Ates Kıral, and Hasan Altun for their unconditional support and encouragement.

I should also be noted that this thesis is produced based on the research project
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ABSTRACT

MODELING THE PROJECT MANAGEMENT

PERFORMANCE OF CONSTRUCTION FIRMS

Construction industry is a complex and fragmented industry. Therefore, well-set

project management practices and strategies are needed. For the successful manage-

ment of construction projects, determination of project management performance is

essential. Within this context, this research aims at proposing a project management

performance model to measure project management performance of construction firms.

In this respect, construction-specific determinants of project management performance

are developed based on the fourteen knowledge areas as set by the PMBOK Guide.

Moreover, indicators of performance are also determined. The proposed model com-

prises 63 parameters associated with performance. The model is composed based on

constructing the interrelations among the knowledge areas and the impact of those on

project management performance. To test the validity of the proposed measures, a

questionnaire survey was designed and administered to construction professionals. 121

responses were collected from different construction projects. The data collected was

analyzed using structural equation modeling to assess model reliability. Based on the

analysis results, it was found that project integration, communications, safety, risk,

human resource, financial, and cost management have direct whereas scope and time

management have indirect and significant effect on performance. On the other hand,

the effects of project claim, environmental, quality, procurement, and stakeholder on

performance were not found significant. Furthermore, the relation between project cost

and quality management was also found insignificant. This research is expected to help

construction project managers devise and implement strategies and develop actions to

improve project success.



v

ÖZET

İNŞAAT FİRMALARININ PROJE YÖNETİM

PERFORMANSININ MODELLENMESİ

İnşaat sektörü proje bazlı ve karmaşık bir sektör olması nedeniyle inşaat pro-

jelerinin etkin yönetimi çözüm odaklı proje yönetimi uygulamalarını ve stratejilerini

barındırmak zorundadır. Bu nedenle, inşaat projelerinin yönetim performanslarının

belirlenmesi büyük önem arz etmektedir. Bu çalışmanın temel amacı Türk inşaat fir-

malarının inşaat projelerindeki proje yönetimi performanslarının belirlenmesi amacıyla

bir proje yönetimi performans modeli geliştirmektir. Bu amaçla, proje yönetimi perfor-

mansının ölçülmesine yönelik proje yönetim enstitüsünün (PMI)”Proje Yönetimi Bilgi

Birikimi Kılavuzu”nda (PMBOK Guide) belirtilen 14 temel bilgi alanı baz alınarak bu

alanlara dair inşaat sektörüne özgü alt parametreler geliştirilmiş ve bu bilgi alanlarının

proje yönetim performansı üzerindeki etkileri araştırılmıştır. Ayrıca proje yönetim

performansına dair temel göstergeler belirlenmiştir. Performans ölçümüne yönelik

toplamda 63 adet inşaat sektörünü baz alan alt parametre belirlenmiştir. Bu sayede

geliştirilen model ile bilgi alanlarının proje yönetimi performansı üzerindeki etkileri ile

bu bilgi alanlarının kendi aralarındaki ilişkiler araştırılmıştır. Bu kapsamda bir anket

çalışması hazırlanmış ve toplamda 121 farklı projeye ait veri toplanmıştır. Bu ver-

iler yapısal denklem modeli (YDM) ile incelenmiş ve modelin geçerliliği araştırılmıştır.

Yapılan analiz sonuçlarına göre proje entegrasyon, iletişim, iş güvenliği, risk, insan

kaynakları, finans ve maliyet yönetimi bilgi alanlarının performans üzerinde direk etk-

ileri olduğu belirlenmiştir. Bunun yanında proje kapsam ve zaman yönetiminin de

diğer bilgi alanları üzerinden performans üzerinde dolaylı etkileri gözlemlenmiştir. Bu

çalışmanın bulgularının inşaat sektöründe faaliyet gösteren küçük, orta ve büyük ölçekli

inşaat firmaların proje yöneticilerinin inşaat projelerinde daha yüksek başarı elde et-

meleri için yönetim faaliyetlerine katkıda bulunması beklenmektedir.
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1. INTRODUCTION

Firm performance and the improvement of performance in different industries

has been an emerging research topic over the last years. Therefore, performance mea-

surement issue, which helps with determining firm success, has gained an increasing

popularity lately. Performance measurement in the construction industry takes a great

portion in the performance measurement studies. Construction firms’ performance is

generally measured through performance models, which are the results of the evalua-

tion of different parameters. The main purpose of this research is to propose a generic

model by the consideration of different parameters in order to determine firms’ project

management performance. The model developed is aimed to reveal how well firms per-

form in managing project management activities. In this scope, construction specific

components are developed to measure project success. Then, a questionnaire survey is

addressed to construction professionals. The reliability and the validity of the model

are assessed with structural equation modeling (SEM). This research is expected to

make a considerable contribution to the performance studies in the construction in-

dustry, and expected to guide construction firms to improve themselves in terms of

lacking capabilities and develop appropriate strategies. Introduction chapter of the

thesis involves the background of the research, problem determination, problem state-

ment, related studies, aims and objectives, research method, scope and limitations,

and organization of the thesis.

1.1. Background of the Research

Construction industry is a fragmented and project based industry. Therefore,

it takes a great deal to determine project management performance of construction

firms and determine how successful they are in managing construction processes. To

determine project management success, majority of the researchers have proposed per-

formance models or performance evaluation frameworks, which consist of several inter-

nal and external factors (Kagioglou et al., 2001; Takim and Akintoye, 2002; Lin and

Shen, 2010; Wang et al., 2010; Jin et al., 2013; Ali et al., 2013). However, the metrics
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behind the performance models differ according to the project type. Therefore, there

is still no agreed consensus on determining project management performance due to

the changing nature of the construction industry. Moreover, the literature still lacks a

complete project management framework, which best address the industry needs.

1.2. Problem Determination

Performance measurement has always been an important research topic in the

project management studies. Performance measurement studies have been conducted

for different industries. Among those, a considerable number of studies have focused

on performance measurement in construction. Since construction industry takes a

great portion in the economic growth, the determination of construction companies’

performance in project management is essential. However, the changing and dynamic

nature of metrics and measures towards performance measurement requires a detailed

analysis and evaluation of the current conditions of the industry.

There are several difficulties in evaluating construction companies’ project man-

agement performance. One of them is to decide on which performance indicators as

subjective or objective measures are assessed. The second one is to decide on whether

performance is measured through project or firm level. The third challenge is to as-

sess the complete list of performance determinants and to define the interrelations

among performance determinants. Finally, the last challenging step is to assess the

determinants of project management performance, and to reveal the relations of the

determinants with the project management success.

1.3. Problem Statement

A great portion of the research studies conducted on performance management

has focused on the measuring performance through determination of the key perfor-

mance indicators, use of balanced scorecard approach or development of maturity mod-

els.
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This research is based on the definition of accurate performance measures and

investigation of determinants influencing the project management performance of con-

struction firms. Review of previous studies reflects that performance is a multidimen-

sional construct, which depends on several different measures. Therefore, a complete

and valid performance measure should be constructed to investigate direct and indirect

impacts of factors on overall performance of construction companies.

1.4. Related Studies

The main challenge in measuring project management performance of construc-

tion companies is associated with the complexity of performance measurement system

and the existence of different techniques. Although there are several research studies,

which investigated performance management and measurement in different industries,

development of a performance model to measure project management performance of

construction companies has been rarely investigated. In this context, a small group of

studies have investigated development of maturity models for performance measure-

ment in the construction industry (Davies and Arzymanov, 2003; Guangshe et al.,

2008; Goh and Rowlinson, 2013) while a higher number of research studies have fo-

cused on performance measurement by the determination of several key performance

indicators (Chan and Chan, 2004; Roberts and Latore, 2009; Lin and Shen, 2010; Ali

et al., 2013).

A minority of the research studies has also focused on performance measurement

in the construction industry by adopting balanced scorecard approach (Halman and

Voordijk, 2012; Jin et al., 2013). Being also the main focus of this study, a small group

of research studies have investigated performance measurement by developing a set of

performance indicators (Takim and Akintoye, 2002; Shields et al., 2003; Chan et al.,

2004; Nudurupati et al., 2007; Rankin et al., 2008; Marques et al., 2011; Khosravi

and Afshari, 2011). However, there is still challenge in developing the most powerful

performance measurement model since the construction industry has a dynamic nature.
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1.5. Aims and Objectives of the Research

The companies should have certain level of knowledge and capabilities to com-

plete a project successfully in the construction industry. The Project Management

Body of Knowledge (PMBOK) Guide of Project Management Institute (PMI) defined

a set of project management knowledge areas for the successful completion of projects.

Based on PMBOK Guide, there are ten knowledge areas defined applicable to all indus-

tries. Moreover, construction extension to PMBOK Guide introduced four additional

knowledge areas specific to construction industry. The major objective of this research

is to model the project management performance of construction companies. In this

respect, knowledge areas of PMBOK Guide are selected as the determinants of per-

formance and effects of those on performance are investigated along with the relations

among themselves. Within this context, the study develops the construction specific

components of the knowledge areas and investigates the applicability of those in the

Turkish construction industry. In this scope, a questionnaire is designed and adminis-

tered to the construction firms to reveal the level of success they achieve under each

knowledge area. Structural equation modeling (SEM) is used for the validity and the

reliability of the proposed model. The main aim of this research is to propose a com-

prehensive project management performance framework specific for the construction

industry. Followings are the objectives of the research:

• Developing construction specific metrics for the project management knowledge

areas

• Investigating the interrelations among the project management knowledge areas

• Quantifying the impact of the knowledge areas on project management perfor-

mance

1.6. Research Method

A questionnaire survey is designed and administered to construction firms to re-

veal their project management performance in their projects. SEM is used as a research

tool to test the validity of the proposed measures of construction firms’ performance
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and to test the hypotheses based on the relations among the determinants of the per-

formance and to analyze the influences of these determinants on performance of the

construction firms.

1.7. Scope and Limitations

The scope of this research comprises the development of a project management

performance model mainly valid for Turkish construction firms. Although this may

be seen as a limitation, the construction specific measures developed in this study

might be used in different industries as well. The questionnaire developed in the

scope of this study reflects the opinions and perceptions of Turkish construction firms

regarding project management performance. Despite the international experience of

those contractors, a questionnaire including more contractors from different countries

could be designed. However, sort of a questionnaire was not included in the scope

of this study. In addition, the research also has some limitations in that some of the

performance measures are subjective measures, which are subjected to the personal

judgment. Therefore, rating levels may differ in different countries in different projects.

Another limitation is that the hypotheses among the determinants of performance are

constructed by taking the expert opinions, which are also subjected to the personal

judgment.

1.8. Organization of Thesis

This research involves seven chapters. First step, which is the introduction of

this study, summarizes the importance of performance management and measurement

specifically for the construction industry. In the second step, previous studies related to

the performance measurement through a set of indicators determined, or measurement

models developed are presented. Additionally, the set of indicators determined for

the project management knowledge areas are indicated. In the third step, research

methodology is presented and the questionnaire, which is designed and administered

to the construction professionals, is depicted. In the fourth step, the content of the

questionnaire is presented. In the fifth step, data analysis results are presented and the
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analysis method, SEM, which is proposed as the statistical analysis method using which

the hypotheses regarding the interrelations between the attributes of the model and

their influence on overall performance of construction companies are tested. Findings

of the study are discussed in step six and conclusions depicted and recommendations

for future studies are provided for the construction companies in step seven. Figure

1.1 represents the step-by-step organization of the study.

Figure 1.1. Organization of the Study.
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2. PROJECT MANAGEMENT PERFORMANCE

Project management relates to the all aspects of the projects including techni-

cal, operational and executive tasks to monitor and control the project. Thus, project

management covers several tasks such as planning, coordinating and monitoring project

activities. Effective management of all these tasks requires several core competencies.

These competencies encompass management of work plan, time tracking, performance

and status reporting, issue management, risk management, scope change control man-

agement and so on.

To effectively manage projects, project management performance should be mon-

itored and sound strategies should be put in place to improve performance. Project

management performance might be enhanced with the existence of skillful project man-

agers who are able to monitor and control the work plan within tolerable limits. Project

managers are expected to have managerial skills such as concentrating on the risks of

the project by keeping the project within budget and time constraints. In addition,

project management capabilities of project managers include follow-up of weekly sta-

tus reports, monitoring progress and upcoming plans. With those capabilities, project

managers are expected to be aware of deviations from project baselines and identify

problems elsewhere needed.

Project management capabilities not only cover the managerial skills of project

managers but also require skills for best managing the project processes. These pro-

cesses consist of supply of goods, procurement, cost, quality and time issues. The

project management performance enhanced in those processes always leads project

executives to the completion of the project within tolerable limits. Apart from the

processes, right communication among project personnel, teamwork and right use of

the resources also contribute to the best management of the project. Correct definition

of the project tasks, determination of project scope, and integration are also crucial

points in managing the projects. Such capabilities in project management are leading

for increase in project performance. Thus, the measurement of project management
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performance and accurate determination of the performance measures in projects have

considerable impact on successful completion of the projects.

Performance measurement in the construction industry has been a popular re-

search area over the decades and various studies have been conducted on performance

management so far (Egan, 1998; Latham, 1994; Kagioglou et al., 2001; Nudurupati et

al., 2007; Yu et al., 2007; Cheng et al., 2009; Yeung et al., 2009; Wang et al., 2010; Ali

et al., 2013; Jin et al., 2013). However, performance is a multidimensional construct

that consists of different measures. Therefore, accurate determination of performance

measures is critical in the performance measurement studies. For example, project suc-

cess measurement is investigated in the context of performance studies and it reflects

how successful companies perform in managing their projects. Therefore, majority

of the research studies have focused on measuring project success specifically in the

construction industry (Doloi et al., 2011; Chou et al., 2013; Berssaneti and Carvalho,

2014; Mir and Pinnington, 2014).

Performance might be also evaluated according to the measurement of success

based on several success indicators. In this context, PMBOK Guide of PMI (2013)

proposed ten knowledge areas (Project Scope Management, Project Time Manage-

ment, Project Cost Management, Project Quality Management, Project Human Re-

source Management, Project Communications Management, Project Risk Manage-

ment, Project Procurement Management, and Project Stakeholder Management) and

Construction Extension to PMBOK Guide of PMI (2005) proposed four additional

knowledge areas (Project Safety Management, Project Environmental Management,

Project Financial Management, Project Claim Management) for the successful man-

agement of projects.

Some researchers meanwhile investigated performance measurement in terms of

specific knowledge areas such as safety management (Goggin et al., 2010) risk manage-

ment (Mu and Cheng, 2013), and communications management (Albert et al., 2014)

while some focused on enhancing project management capabilities in risk and innova-

tion, technology, and integration management (O’Connor and Young, 2004; Toole et
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al., 2010). Apart from the investigation of project success, and project management

knowledge areas, performance measurement studies have also concentrated on the de-

termination of key performance indicators (KPIs) (Skibniewski and Ghosh, 2009; Lin

et al., 2011; Ali et al., 2013; Ngacho and Das, 2014), adoption of Balanced Scorecard

(BSc) (Wang et al., 2010; Halman and Voordijk, 2012), and Maturity Models (MMs)

(Meng et al., 2011; Goh and Rowlinson, 2013) for the performance measurement.

2.1. Project Management Knowledge Areas

PMBOK Guide defined ten knowledge areas and construction extension to PM-

BOK Guide identified four additional knowledge areas, which deserve special care in

the investigation of project management processes. Those knowledge areas defined by

PMBOK Guide are shown on Figure 2.1 and their detailed definitions are explained at

the bottom.

Figure 2.1. Project Management Knowledge Areas (PMI, 2013).

• Project Integration Management: includes the successful identification, defini-

tion, combination, unification and coordination of the processes within project

management process groups, which are defined as initiation, planning, executing,



10

monitoring and controlling, and closing. Project integration management consists

of the development of project charter, project management plans, management

of project work, monitoring and controlling the project work and following inte-

grated changes, and closing the project phases.

• Project Scope Management: consists of the processes, which encompass the re-

quired work to be done and the boundaries of the project. Project scope man-

agement rather concentrates on defining and controlling what is in and out in the

project. Project scope management simply requires the creation of scope man-

agement plan, collection of requirements, definition of scope, creation of work

breakdown structure (WBS), and validation and control of the scope.

• Project Time Management: consists of the management of the processes for the

timely completion of the project. Project time management encompasses tasks

such as management of the project schedule, definition of project activities and

sequencing those, and estimation and activity resources and durations.

• Project Cost Management: consists of the effective management of the processes

such as planning, estimating, budgeting, financing, managing and controlling of

costs in order to complete the project within the approved budget. Project cost

management encompasses several tasks such as preparing cost management plans,

estimating costs, determining budget and controlling costs.

• Project Quality Management: consists of the processes through which quality

policies, objectives and procedures are determined for the successful completion

of the project by satisfying quality needs. Project quality management processes

include the planning of the quality management, performing quality assurance,

and controlling quality.

• Project Human Resource Management: consists of the processes for the effective

management, leading, and directing project teams. Since project teams might

have different skills and knowledge related to the context of the project, human
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resource management requires the involvement of all project members into the

project planning and decision making processes. Project human resource manage-

ment includes tasks such as planning of the human resource management system,

acquiring, developing, and managing project teams.

• Project Communications Management: consists of the processes for the timely

handling of the planning, collection, creation, distribution, storage, retrieval,

management, control, and monitoring and ultimate delivery of the project infor-

mation. Project communications management requires the disposition of several

tasks such as planning, managing and controlling communication among project

teams.

• Project Risk Management: consists of the processes for the development of an ap-

propriate risk management scheme. These processes might be summarized as the

creation of a sound risk management system, identification and analysis (quali-

tative and quantitative) of possible risks, development of risk response planning

schemes, and controlling risks.

• Project Procurement Management: consists of the processes necessary for pur-

chasing and acquiring the goods in the scope of the projects. The major processes

of procurement management are planning, conducting, controlling, and closing

of the procurement.

• Project Stakeholder Management: consists of processes for determining people

that are directly or indirectly affected by the project. The major processes of

stakeholder management are identification of stakeholders, planning stakeholder

management, managing and controlling stakeholder engagement (PMI, 2013).

• Project Safety Management: consists of the processes that ensure the comple-

tion of the project with special care in the prevention of potential hazards and

accidents. The major processes of safety management are planning, safety plan

execution, and administration and reporting of the safety records.
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• Project Environmental Management: consists of the processes that allow the

completion of the project within the legal permits and without causing adverse

environmental impacts. The major processes of environmental management are

environmental planning, assurance, and control.

• Project Financial Management: consists of the processes that intend the acquire-

ment and management of the financial resources. Project financial management

rather concentrates on determining revenue source and analyzing/updating net

cash flows. The major processes of financial management are financial planning,

control, and administration of financial records.

• Project Claims Management: consists of the processes, which intend the preven-

tion of claims from arising and ensuring timely handling of claims. The major

processes of claims management are claim identification, quantification, preven-

tion, and resolution (PMI, 2005).

Various studies were conducted on performance measurement by the adoption

of knowledge areas of PMI so far. However, previous studies rather investigated per-

formance measurement or project success by adopting some specific knowledge areas

rather than investigation all knowledge areas in one study. Within this context, Chou

et al., (2013) investigated project management knowledge of construction profession-

als. In this scope, they focused on the cross-country effects on project success. In

their study, they implied that integration, scope, time, cost, quality, human resources,

risk, communication and procurement management have considerable effects on project

performance. In the light of this statement, they have constructed several hypotheses

among these knowledge areas along with the hypotheses between knowledge areas and

project success.

A group of researchers conducted studies in performance measurement by the in-

vestigation of one knowledge area or a combination of those such as integration, scope,

time, cost, quality, safety, human resources, and communication management as the de-

terminants of performance (Rankin et al., 2008; Shokri-Ghasabeh et al., 2009; Hapon-
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ava and Al-Jibouri, 2010; Marques et al., 2011; Almahmoud et al., 2012; Chovichien

and Nguyen, 2013; Langston, 2013).

As indicated above, studies in the literature have mainly investigated performance

issue from several aspects so far and some of them rather focused on the construction

industry in terms of investigating capabilities of construction companies for determin-

ing in terms of knowledge areas as set by PMBOK Guide. However, there has been no

other study conducted on measurement of performance by adopting fourteen knowl-

edge areas including construction specific ones. Moreover, there is no other study,

which determined the construction specific components for all those knowledge areas

to measure and to investigate the relations between knowledge areas and project man-

agement performance along with its indicators. Hence, this study is expected to be

unique guide in terms of determination of underlying construction specific components

of each knowledge area and proposing a generic model based on this set of components.

2.2. Key Performance Indicators, Balanced Scorecard Approach, and

Maturity Models

Majority of the performance measurement studies relied on the development of

key performance indicators for measuring success, adoption of balanced scorecard ap-

proach or development of maturity models. Therefore, these methodologies of per-

formance measurement studies are worth mentioning. Key performance indicators,

balanced scorecard approach, and maturity models are herein explained and summa-

rized, and related studies are presented.

2.2.1. Key Performance Indicators (KPIs)

Key performance indicators (KPIs) are measurement tools used to assess perfor-

mance of several processes. KPIs are typically used to analyze company performance

by a set of performance indicators. KPIs mainly represent key aspects of company

activities and the main purpose of using KPIs is to apply benchmarking concept in

business processes and products in different industries. The basic idea behind using
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those with the best of the specific sector examined. KPIs are also used for project

control since they are applied with the idea of comparing actual performance with the

desired outcome.

Table 2.2.1 shows the key performance indicator groups developed by the Depart-

ment of Environment, Transport, and the Regions (DETR) (2000) of UK. The table

indicates the main KPIs for the construction industry and their levels as headline, op-

erational, and diagnostic. Headline level indicates the rude state of health of a project

where operational level indicators rely on specific aspects. Diagnostic level indicators

reflect why changes have occurred in the headline and operational levels (DETR, 2000).

Table 2.1. Key Performance Indicator Groups (DETR, 2000).

Group Indicators Level

Time

Time for Construction Headline

Time Predictability-Design Headline

Time Predictability-Construction Headline

Time Predictability- Design & Construction Operational

Time Predictability-Construction (Client Change Orders) Diagnostic

Time Predictability-Construction (Project Leader Change Orders) Diagnostic

Time to Rectify Defects Operational

Cost

Cost for Construction Headline

Cost Predictability-Design Headline

Cost Predictability-Construction Headline

Cost Predictability-Design and Construction Operational

Cost Predictability-Construction (Client Change Orders) Diagnostic

Cost Predictability-Construction (Project Leader Change Orders) Diagnostic

Cost of Rectifying Defects Operational

Cost in Use Operational

Quality

Defects Headline

Quality issues at available for use Headline

Quality issues at end of defect rectification period Operational

Client Satisfaction

Client Satisfaction Product-Standard Criteria Headline

Client Satisfaction Service-Standard Criteria Headline

Client Satisfaction- Client Specified Criteria Operational

Change Orders
Change Orders-Client Diagnostic

Change Orders-Project Manager Diagnostic

Several studies have previously utilized KPIs to assess performance in the con-
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Table 2.1. Key Performance Indicator Groups (DETR, 2000).

Group Indicators Level

Business Performance

Profitability (company) Headline

Productivity (company) Headline

Return on Capital Employed (company) Operational

Return on Value Added (company) Operational

Interest Cover (company) Operational

Return on Investment (client) Operational

Profit Predictability (project) Operational

Ratio of Value Added (company) Diagnostic

Repeat Business (company) Diagnostic

Outstanding Money (project) Diagnostic

Time taken to reach final amount (project) Diagnostic

Health and Safety

Reportable Accidents (inc. fatalities) Headline

Reportable Accidents (non-fatal) Operational

Lost Time Accidents Operational

Fatalities Operational

struction industry. For example, Cox et al., (2003) investigated management perception

of KPIs in the construction industry. Horta et al., (2010) combined key performance in-

dicators and data envelopment analysis to assess construction companies’ performance.

Toor and Ogunlana (2010) conducted research on stakeholder perception of KPIs for

large-scale public development projects.

2.2.2. Balanced Scorecard (BSC)

Balanced Scorecard (BSC) concept was first introduced as Kaplan and Norton’s

Balanced Scorecard by Brown & Root/Halliburton engineering and construction com-

pany (Kaplan and Norton, 1992). Balanced Scorecard is another concept in perfor-

mance measurement framework, which consists of four different perspectives: finan-

cial, customer, internal processes, and innovation. The scorecard was then used as

in strategic management system. Oliver and Palmer (1998) also developed a different

performance measurement framework, which includes additional design and implemen-

tation features.

The Balanced Scorecard was a useful step in performance measurement systems

when there has been a heavy reliance on financial measures (Kaplan and Norton, 1992;
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Kaplan and Norton, 1993). Although this scorecard has lacking points, it was a huge

step in the development of performance measurement frameworks for its time and it

encouraged the development of other frameworks gradually. Kagioglou et al., (2001)

categorized Balanced Scorecard into three parts to measure performance of construction

projects. These categories are financial perspective which consists of elements such as

cash flows, cost and benefit analysis; internal business processes that encompass several

networks like critical path analysis; and customer perspective.

A group of studies rather used balanced scorecard approach in the performance

measurement studies. For instance, Kagioglou et al., (2001) developed a conceptual

framework for performance measurement by adopting balanced scorecard approach. In

another study, Wang et al., (2010) used balanced scorecard approach in developing a

risk management framework for R&D projects. Halman and Voordijk (2012) inves-

tigated performance measurement in supply chains. In this scope, they developed a

balanced framework by using balanced scorecard approach. Jin et al., (2013) conducted

research on performance measurement of international construction firms by adopting

balanced scorecard approach in deciding on performance measures.

2.2.3. Maturity Models

Organizations adopt different strategies and techniques to improve their perfor-

mance management. As an indicator of the better performance, the maturity of the

organizations in applying project management practices encourages organizations to

better manage processes and contributes to the improvement of those processes. A

maturity model is defined as an entity or an evolution path of the objects in the form

of discrete shaped stages (Becker et al., 2009; Klimko, 2001). Thus, maturity models

take an important part to serve as a benchmarking tool in terms of the comparison

of maturity levels among companies and efficiency of the management processes. To

date, researchers have developed various maturity models for different industries. For

example, Ibbs and Kwak (2000) conducted a research to reveal the financial and orga-

nizational impacts of project management. Within this context, they developed a five

level project management maturity model to define the positioning of an organization’s
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project management level.

Kwak and Ibbs (2002) developed a project management process maturity model

(PM2) to determine an organization’s relative project management level. This model

was designed to improve project management effectiveness in organizations by com-

bining project management practices, processes and maturity models.

Andersen and Jessen (2003) investigated the project maturity in organizations.

The aim of their study was to reveal the exact definition of project maturity and to

assess the level of project maturity.

Davies and Arzymanov (2003) assessed the maturity of six different industries

and created several different project management models. The study aimed to reveal

different project management practices in different industries in terms of the extent of

the variations among those practices.

Jiang et al., (2004) investigated the relationship between the software develop-

ment process maturity and the project performance. They stated that there are several

software development maturity models to reduce the risk of failure in software projects.

Beset (2007) investigated the project management maturity level of an architec-

tural design office so called ARCH-PMM. The purpose of this study was to create

productive and efficient design conditions.

April and Abran (2009) introduced a software maintenance model since the soft-

ware industry lacks software quality caused by the maintenance problems.

Hsieh et al., (2009) created a knowledge navigator model (KNM) in order to

evaluate the knowledge management maturity. The model consists two frameworks as

evaluation and calculation framework.

Demir and Kocabas (2010) investigated whether project management maturity
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model (PMMM) can be applied to educational organizations. Lee et al., (2010) con-

ducted research on a maturity model based on communities of practice (CoP) evalu-

ation framework. In their study, it is emphasized that CoPs are important tools in

the improvement of knowledge management practices. In their study, it is underlined

that the operation of CoPs both internally and externally has several benefits such as

enhanced core competency and working efficiency, increased innovation learning and

responsiveness.

Smith (2010) examined the role of knowledge management in an organization’s

maturity. In this scope, he also investigated the interaction of formal and informal

channels in the knowledge management approach of the organizations.

Oliveira and Kaminski (2012) proposed a reference model to identify the degree of

maturity in the small and medium enterprises’ (SMEs) product development processes.

Wendler (2012) conducted research about the maturity of the maturity model

research area. Cuenca et al., (2013) developed a maturity model for the assessment of

structural elements of coordination mechanics in the collaborative planning processes.

Storm et al., (2013) conducted research on the applicability of a maturity model

for health in all policies (HiAP). The research aimed to categorize the stages of HiAP

and describe its indicators and conditions.

Van Looy et al., (2013) brought a new perspective to the selection of the right

business process maturity model (BPMM). In this scope, they designed a new decision

tool that facilitates the selection of one business process over another.

Jia et al., (2013) introduced a prototype of a risk management maturity system

(RMMS) to measure the risk management maturity in large-scale construction projects.

Zhao et al., (2013) developed a fuzzy enterprise risk management (ERM) maturity

model for construction firms.
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Rae et al., (2014) developed a maturity model for quantitative risk assessment

(QRA). This modeled is aimed to improve QRA and reveal all the potential flaws in a

QRA.

Kang et al., (2015) conducted a study about creating an information integration

maturity model for the capital projects. Within this context, they aimed to reveal the

opportunities in work processes or defining the areas to be improved in those processes.

However, maturity is expressed in a different manner by each maturity model.

Therefore, maturity model diversity allows measuring different items. Among the

maturity models, which have been developed up-to-date, Capability Maturity Model

(CMM), and Organizational Project Management Maturity Model (OPM3) are the

well-known maturity models, which are mainly generated for the software industry.

Although there have been several studies that aim to investigate the maturity levels

of different industries such as software, pharmaceutical, defense technologies, oil and

so on, the maturity level of construction companies thereby the construction industry

has been rarely investigated. A review of the most commonly used maturity models

are presented below.

2.2.3.1. Capability Maturity Model (CMM). Capability maturity model (CMM) is

the first maturity model, which is developed by the software Engineering Institute

of Carnegie Mellon University. The model was first developed to improve the processes

in software industry and its use was widened soon after in software engineering and

procurement (Yimam, 2011). Although the model was first aimed to enhance the ca-

pability of the contractors at the awarding phase, it was extended to be used as an

improvement tool in software processes (Sarshar et al., 1999).

The major difference of this model is that it has the whole software development

processes both project management and technical parts unlike the other project man-

agement maturity models. This model consists of five maturity levels, which starts

with the initial stage and ends up with the most mature level, which is the level of
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optimizing. Moreover, each level possesses key process areas (KPAs), which represent

the level. Nevertheless, the model is stated to have descriptive manner that does not

exactly describe the way improvement instead it presents principal attributes that rep-

resent organizations at specific levels (Paulk et al., 1993). Subramanian et al., (2007)

conducted research on the effect of CMM on several different factors, which are cru-

cial in the implementation of strategies in the information systems, software project

performance and software quality. Eadie et al., (2011) conducted research to examine

the structure of different models, which are applicable to Information Communication

Technology (ICT), and to indicate the different organizations’ positioning into different

levels in a CMM.

2.2.3.2. Organizational Project Management Maturity Model (OPM3). OPM3 is a ma-

turity model, which is developed by Project Management Institute (PMI). The model

has knowledge, assessment and improvement processes examined through the project,

program and portfolio management practices. The OPM3 model basically has two

main parts, which are “The Foundation” and “The Product Suite”. The Foundation

part explains the general terms of organizational project management whilst the Prod-

uct Suite presents the way of applying OPM3 model and describes the steps that need

to be taken during maturity assessments.

The OPM3 model consists of the capabilities and best practices, which are impor-

tant steps for improvements. It is usually divided into two parts considering the three

domains as project, program and portfolio management and interrelated components

as best practices, capabilities and outcomes in those three domains. The model has

also some general elements such as knowledge; assessment and improvement where the

stages of improvement are described as standardize measure, control and continuously

improve.

The maturity is measured by the proper assessment of best practices in the OPM

domains in OPM3. The best practices are validated through the key performance indi-

cators (KPIs). OPM3 differs from the other maturity models in that it does not have
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a specific maturity level instead maturity is assessed by the best practices’ percentages

in three dimensions (Yimam, 2011).

Guangshe et al., (2008) investigated the feasibility and the limitation of OPM3

model for the large construction projects in China. Li et al., (2010) applied organi-

zational project management maturity model based on back propagation (BP) neural

network to assess organizational project management capability. Within this scope,

an assessment index system of OPM3, which consisted of three levels, was constructed

and simulations models were created benefiting from the BP neural network method.

Ghorbanali (2011) conducted a case study to improve project management com-

petency of a company by using OPM3 concept. Marzouk et al., (2012) proposed a

construction-based model to assess the maturity level of the enterprises. The research

was based on the modification of the OPM3 by the addition of four knowledge areas

to the existing ones.

The well-known maturity models and their applications to the different indus-

tries are discussed above. However, few studies concentrated on the use of maturity

models applicable for the construction industry. Especially, construction is a very dy-

namic market in Turkey. Therefore, the constructs and the needs of the industry are

changing. In order to better manage the construction projects, several organizational

maturity measures need to be established to detect the inabilities when managing con-

struction projects. Thus, the investigation of those constructs and needs within a

systematic frame is crucial to understand the dynamics that affect the trend of project

and construction management in construction industry.

2.2.3.3. Project Management Process Maturity Model (PM2). The PM2 model was

developed by Ibbs and Kwak in 1997. The PM2 model also consists of five maturity

levels like CMM. However, the terminology shows slight changes for each level. In

this model, the project management processes and practices are categorized into eight

project management areas and six phases included in PMBOK Guide. The project
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management maturity of the organizations is evaluated by the assessment of those

knowledge areas and phases (Yimam, 2011).

2.2.3.4. PRINCE2 Maturity Model (P2MM). PRINCE2 Model has the same struc-

ture that Project Management Maturity Level (P3M3). It is a five level framework

and it has seven process perspectives. The model has specific and generic attributes,

which are defined for each process level (Williams, 2013).

2.2.3.5. Kerzner’s Project Management Maturity Model (PMMM). This model is sim-

ilar to those presented above in terms of consisting five maturity levels but the content

of those levels differs. The major difference of this model is that the forth level of

Kerzner’s model is the benchmarking on the maturity model (Yimam, 2011).

2.3. Performance Measurement Frameworks

Many researchers have investigated performance and performance measurement

systems so far. For example, Cox et al., (2003) conducted research to assess manage-

ment perceptions of commonly used key performance indicators in the construction

industry. In this context, both qualitative and quantitative performance indicators

were considered. The results of their study indicated that performance indicators var-

ied according to the management perceptions and six main indicators were determined

as the most useful ones in the construction industry.

Chan and Chan (2004) developed a set of key performance indicators for mea-

suring construction projects’ success. Lin and Shen (2010) developed a performance

measurement framework and they determined a set of key performance indicators as

the determinants of performance.

Horta et al., (2010) conducted research on performance assessment of construction

companies by a set of key performance indicators along with data development analysis

method. In this scope, two different data development analysis models were used
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where one considers factors to weigh freely while the other has weigh restrictions.

These models provided an efficiency score per organization by identifying whether

they are efficient or not and performance improvement targets were introduced to

become guide other organizations. The research showed that the benchmarking system

provided several advantages by integrating key performance indicators with the data

development analysis model.

Goh and Rowlinson (2013) developed a conceptual maturity model for sustain-

able construction. In this scope, five key domains, which consist of metrics and sub

factors, were defined in the proposed model. The conceptual maturity model’s do-

mains were determined as performance, management capability and capacity, culture,

development of organized and structured sustainable framework, and research and de-

velopment. The study also presented characteristics of maturity levels in the conceptual

framework along with the main principles of sustainable construction. The model was

quite useful in developing a deeper understanding of sustainable construction practices

by the determination of strengths, weaknesses, opportunities, and threats. The model

had a considerable contribution to measure the evolution of sustainable construction

maturity in a systematic basis.

Jin et al., (2013) developed a framework to measure performance of international

construction firms (ICFs). In this study, balanced scorecard was adopted with de-

tailed measures. The research was conducted in three steps. At first step, 27 measures

were determined through the careful review of past studies, in-depth interviews con-

ducted with academics, and discussions in seminars. A questionnaire survey was also

addressed subsequently to determine importance weights of 27 measures. The frame-

work’s usefulness and reliability was also tested through a case study, which compared

the performance of a Chinese ICF with its counterparts in a worldwide scale. The

results of the study indicated that the framework developed was quite successful in

comparing performance of ICFs. The framework was also found to be effective in terms

of proposing strategies for increased competitiveness. Therefore, the study contributed

to the performance measurement studies by means of such a robust framework.
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Liu et al., (2014) proposed a framework to measure performance of Public-

Private-Partnerships (PPPs). Within this context, they investigated studies conducted

on KPIs at the construction project level where they determined aspects for perfor-

mance measurement. In the scope of the research, a performance prism and a dy-

namic life-cycle framework for measuring performance of PPPs were developed. The

performance prism consisted of five interrelated core indicators, which were defined

as stakeholder satisfaction, strategies, processes, capabilities, and stakeholder contri-

bution. The dynamic life-cycle framework was developed through the evaluation of

business process management. The research provided significant contribution of the

evaluation of PPP projects through measuring performance of those. The research also

proposed a new insight into evaluating PPPs under a dynamic life-cycle framework.

Rasid et al., (2014) conducted research to determine project management matu-

rity level by adopting nine project management knowledge areas (integration, scope,

time, cost, quality, human resource, communication, risk, and procurement) accord-

ing to the perceptions of project managers in a public agency. Within this context, a

questionnaire was addressed and a total of 65 over 124 responses were reached. The

results of the study revealed that majority of the respondents underlined the impor-

tance of project management knowledge areas for the management of projects. Based

on the results of the questionnaire, the current maturity level of the agency was also

determined. The findings of the study indicated that the agency has to derive key

performance indicators or several initiative to increase the maturity level, which was

assessed as low based on the questionnaire data.

Nassar and AbouRizk (2014) developed a practical framework that integrates

all attributes of project management. The framework basically measured all critical

objectives of a project and Analytical Hierarchy Process (ANP) was used to assign a

priority to each objective for determining overall performance index. Overall perfor-

mance index was measured by the consideration of eight critical objectives. In this

context, a case study was assessed, which considered determination of performance of

an airport rehabilitation project. This research adopted not only quantitative measures

but also qualitative measures in deriving performance index. Moreover, a case study



25

was assessed to test the validity of the performance index and the results proved that

the key performance index was quite helpful for determining overall performance and

provided practical solutions.
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3. RESEARCH METHODOLOGY

This study adopts a research methodology, which consists of three main steps.

In the first step, through a detailed literature study, components of project manage-

ment knowledge areas are determined and several research hypotheses are constructed

among the performance determinants by taking expert opinions to structure the con-

ceptual performance model. In the second step, an online questionnaire is designed and

addressed to construction professionals to determine their level of success achieved in

project management knowledge areas. In the third step, structural equation modeling

(SEM) technique is used to test the validity of the model proposed and to test the

relations constructed.

3.1. Project Management Performance Measurement Framework

The aim of this research is to construct an integrated framework to investigate

the project management performance within construction projects. Hence, the deter-

minants of performance along with its indicators should be distinguished and identified

to propose an effective performance model in order to define an organization’s project

management performance from different perspectives. As Kagioglou et al., (2001) in-

dicate it is critical to identify those determinants and indicators to address different

perspectives that organizations adopt.

The proposed model consists of different parameters, which affect the performance

of construction firms. In this study, fourteen knowledge areas of PMBOK Guide are

adopted as the determinants of the performance and they are proposed to be interre-

lated. It is also assumed that there are causal relationships between the parameters.

Moreover, a performance measure, namely the project success having subcomponents,

is defined in accordance with the structure of construction firms’ project management

performance. In the model, it is hypothesized that project management knowledge

areas have a direct impact on the project management performance. In addition, it is

hypothesized that there are several interdependencies among the project management
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knowledge areas.

The main concern of this research is to investigate Turkish construction compa-

nies’ performance. Therefore, an extensive literature review is conducted to reveal the

components of those fourteen knowledge areas along with the performance indicators

considering the project management practices in the construction industry. The re-

search investigates at quantifying those measures regarding each knowledge area due

to the critical importance of each knowledge area for project management body of

knowledge. In the initial step, 87 components regarding knowledge areas and project

success are derived based on the in-depth literature review. Then, some of the compo-

nents are combined or revised with the contribution of two industry practitioners (one

board member, one project manager) and three university professors, who took part

in the pilot studies for establishing the content validity of the proposed constructs. A

total of sixty-three components are reached at the final step. To reveal the performance

of construction firms achieved in their projects regarding knowledge areas and project

success, a questionnaire is designed and administered to the construction professionals.

3.2. Questionnaire Survey

Although there are several performance measurement frameworks developed, the

literature still lacks a generic model, which intends to reveal project management per-

formance of construction firms. Therefore, it becomes necessary to develop a well-

designed measurement system with valid project management performance measures

and indicators that reflect the project management performance of construction firms

along with providing long-term strategies for the companies. In the light of this ap-

proach, a project management performance model with appropriate performance mea-

sures and indicators was constructed. To test the convenience for use of the model, a

questionnaire survey was designed and administered to the construction professionals.

In order to collect primary data, several collection methods were investigated and it

is decided that an online questionnaire would generate better results because of the

nature of this research.
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The most common examples of quantitative methods include survey, labora-

tory and field experiments and mathematics modeling (Shadish et al., 2002). Sur-

veys/questionnaires are frequently used for exploration projects that are based on de-

scriptive and explorative research approach and this questionnaire designed was used

as the quantitative method of the research.

The questionnaire was administered to Architecture, Engineering and Construc-

tion (AEC) companies established in Turkey, describing the objective of the study

and requesting a fill in online for investigating project management performance of

those. The list of targeted respondents was created utilizing several sources, but the

main resource is the members of Turkish Contractors Association (TCA) and Turkish

Construction Employers Association (TCEA). However, considering the fact that there

were other construction companies in the industry which were not members of TCA

or TCEA but showing similar characteristics with the member companies of these two

associations in terms of size and type of work undertaken, the questionnaire survey

was sent to some construction related organizations like project management compa-

nies, designers, architectural suppliers, sub-contractors and other middle/large scale

contractors.

3.2.1. Administration of the Questionnaires

Based on the proposed framework, a questionnaire is designed to test the hypoth-

esized relations between the variables. The questionnaire is administered to construc-

tion professionals and face-to-face interviews are conducted increase the response rate.

The questionnaire targets a population of construction professionals, who have at least

ten years of construction experience for the accuracy and reliability of responses. The

sample questionnaire is presented in Appendix A.

3.2.2. Content of the Questionnaire

The questionnaire consists of the questions, which intends to collect general in-

formation about the construction company and the project. It also intends to test
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the hypothesized relationships among performance determinants. The questionnaire

survey consists of the questions that inquire about the performance determinants that

measure the latent variables. Each question is associated with constituent variables

of the latent variables. The descriptions of those determinants of performance will be

detailed in the following parts.

3.2.2.1. General Information about the Company and the Project. Respondents are asked

provide information about their companies and the project that they performed project

management activities. The main purpose of asking company and project related infor-

mation is to generate a respondent profile of companies and projects. The demographic

information about the companies is collected through the questions about the expe-

rience of companies in the construction industry, areas of expertise, total turnover of

projects undertaken so far. Project related questions mainly focus on type of project,

project budget, project start and completion times, project ownership, and title of the

respondent. A total of 16 questions, five of which correspond to company-related, two

of which respondent related, and nine of which belong to project related questions in

this section of the questionnaire.

3.3. Performance Indicators of Project Management Performance

The construction projects are complex in nature. Therefore, companies set up dif-

ferent objectives to determine their project management performance in their projects.

However, project management performance is strongly associated with project suc-

cess, which includes several different components to decide on whether a project is

successful or not. In this study, project management performance is measured by the

project success. To determine success, a great portion of the research studies indicated

that time, cost, quality, safety, and client satisfaction are the core components (Bower

et al., 2002; Gao et al., 2002; El-Mashaleh, 2003; Bassioni et al., 2004; Nudurupati

et al., 2007; Shokri-Ghasabeh et al., 2009; Haponava and Al-Jibouri, 2010; Tam et

al., 2011; Chou et al., 2013; Gu et al., 2014). This study also utilized those mostly

cited indicators of performance details of which are explained in below sections. In
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the questionnaire, a total of 5 questions are addressed regarding the project success

indicators.

3.3.1. Project Success

Project Success is an indicator of how well companies performs in managing the

project management processes or within the project constraints. Therefore, determi-

nation or measurement of project success deserves special emphasis. Process success

definition and measurement is also critical for the construction projects. Therefore,

researchers have previously determined different success indicators for the construction

projects’ success. For example, majority of the research conducted on the determi-

nation of success factors or success criteria have implied that time, cost, and quality

(iron triangle) are the most important success factors (Pinto and Slevin, 1988; Egan,

1998; Atkinson, 1999; Lim and Mohamed, 1999; Brown and Adams, 2000; Meredith

and Mantel, 2000; Bower et al., 2002; Chan et al., 2002; Gao et al., 2002; El-Mashaleh,

2003; Cox et al., 2003; Shields et al., 2003; Mullaly, 2006; Papke-Shields et al., 2010;

Berssaneti and Carvalho, 2014).

The construction industry is rather a project-based industry. Therefore, the op-

erational success of construction firms should be evaluated in terms of project success.

Project management performance is defined as the extent to which project objectives

are realized. In this context, researchers mostly defined project goals as on time com-

pletion, under budget completion, meeting quality requirements, and safely completed

project (Lim and Mohamed, 1999; Alarcon et al., 2002; Shields et al., 2003; Cheung et

al., 2004; Rankin et al., 2008; Almahmoud et al., 2012). Client satisfaction is one of the

most commonly used subjective measures in terms of project management performance

and it has been considered one of the core elements of measuring project management

performance in many studies so far (Egan, 1998; El-Mashaleh, 2003; Rad, 2003; Che-

ung et al., 2004; Nudurupati et al., 2007; Luu et al., 2008; Horta et al., 2010; Khosravi

and Afshari, 2011; Gayatri and Saurabh, 2013; Cserháti and Szabó, 2014; Liu et al.,

2014; Rijke et al., 2014).



31

There are also various studies that have focused on determining different success

factors or criteria rather than relying on iron triangle. For example, Munns and Bjeirmi

(1996) investigated success through processes such as conception, planning, production,

handover, utilization, and closedown. In another study, Shenhar et al., (1997) devel-

oped the dimensions of success by classifying into four main groups as project efficiency

(short term measure, completed on time, within the specified budget); impact on cus-

tomer (related to the customer of user of the result, meeting performance measures,

functional requirements, technical specifications); business success (measures of per-

formance time, cycle time, yield and quality, and total improvement of organization

performance); preparing for the future (long term dimension, preparing organization

for future).

Chan et al., (2002) developed a framework of success criteria in design build

projects and they determined several success criteria such as technical performance,

health and safety, completion, educational, social and professional aspects, satisfaction,

absence of conflicts, functionality, productivity, profitability, environmental sustainabil-

ity, professional image, and aesthetics in addition to the time, cost and quality.

Takim and Akintoye (2002) developed a conceptual model for measuring con-

struction project performance. In this context, they identified several success factors

such as client attributes, project attributes, delivery strategy, management structure

and project interfaces, fragmentation and conflicts, external forces, contractors’ per-

formances, stakeholders’ attributes, and communities’ attributes.

Rad (2003) determined a set of project success attributes as scope as needed,

quality as needed, schedule on time, cost on budget, team morale, and client satisfac-

tion. In a study conducted by Chan et al., (2004), factors affecting the success of a

construction project were grouped as project management actions, project procedures,

external environment, project related factors, and human related factors.

Kog and Loh (2012) indicated that constructability, of plans and specifications,

project manager competency, realistic obligations, project manager commitment and



32

involvement, contractual motivation/incentives, adequacy of funding, economic risks,

construction control meeting, technical approval authorities, project manager author-

ity, pioneering status, project size, site limitation and location, client top management

support, contractor key personnel capability, and contractor team competency were

the critical success factors for different components of construction projects.

Tabish and Jha (2012) emphasized that project managers’ competency, com-

mitment of all project participants, owners’ competency, good coordination between

project participants, availability of trained resources, monitoring and feedback by

project participants, regular budget update were the success traits for construction

projects. In a recent study conducted by Alzahrani and Emsley (2013) demonstrated

that financial attributes, management attributes, technical attributes, past experi-

ence attribute, past performance attributes, organization attributes, environmental

attributes, health and safety attributes, quality attributes, and resources attributes

were the most important contractors’ attributes on project success.

Ngacho and Das (2014) developed a performance measurement framework where

they determined time, cost, quality, safety, site disputes and environmental impact

as the key performance indicators. Finally, Mir and Pinnington (2014) explored the

value of project management and they identified the links between project management

performance and project success. Their study implied that project success depends on

project efficiency, impact on the customer, impact on the team, business success, and

preparing for the future.

3.3.1.1. Time. Timely completion is essential in the successful execution of the projects.

To determine project success, several research studies indicated that timely comple-

tion and effective time management are crucial. For example, Pinto and Slevin (1987)

stated that time is among the critical factors in successful project implementation.

Moreover, Shenhar et al., (1997) revealed that timely completion of projects is among

the dimensions of project success. Egan (1998) indicated that completion time is one of

the core parameters of the success of construction business. Lim and Mohamed (1999)
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listed time among the micro and macro viewpoints of project success. Chan et al.,

(2002) emphasized time as the success criteria for design build projects. Rad (2003)

indicated that schedule on time is among the success attributes of the projects.

3.3.1.2. Cost. Similar to timely completion of project, under budget completion of

projects is also essential in successful execution of projects. In this issue, Shields et

al., (2003) listed cost as an important parameter in the measurement of phase success

of construction projects. Bassioni et al., (2004) also claimed that performance mea-

surement in construction is achieved by the consideration of under budget completion

of projects. Moreover, Nudurupati et al., (2007) defined cost as the core element of

determination of construction projects’ success. Papke-Shields et al., (2010) also stated

that project success is determined by cost along with the time and the quality.

3.3.1.3. Quality. Quality is also among the attributes of project success. Research

studies also prove that successful projects are those, which were completed by meeting

the quality needs and requirements. In this issue, Tam et al., (2011) indicated that

quality is among the parameters for determining project management performance.

Chang et al., (2013) also listed quality as one of the success attributes of construction

projects. Furthermore, Chou et al., (2013) stated that meeting quality requirements is

one of the most important success attributes.

3.3.1.4. Safety. The construction industry is a risky business. Therefore, completion of

projects without hazards and accidents is one of the success objectives of construction

firms. Several research studies also indicated safely completed work as one of the most

important success attributes of projects. For example, Almahmoud et al., (2012) stated

that safety is among the most important indicators of project performance. Chovichien

and Nguyen (2013) emphasized safety among the indicators of evaluation of project

success. Khosravi and Afshari (2011) developed a success measurement model for

construction projects and they indicated that safety is among the success indicators of

construction projects.
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3.3.1.5. Client Satisfaction. Most of the construction projects are executed to satisfy

the client. In the light of this objective, projects are executed in accordance with client

expectations. Therefore, projects are considered as successful when client satisfaction is

achieved. Ali et al., (2013) revealed that customer satisfaction is among the indicators

of performance. In addition, Gayatri and Saurabh (2013) defined a set of indicators

for construction projects among which client satisfaction also exists. In Nassar and

Abourizk’s (2014) study, performance measurement attributes are listed where the

client satisfaction is shown among the most important attributes.

The proposed performance construct is supposed to reflect all aspects of project

management performance thereby facilitating measurement of performance of construc-

tion firms. This research measures performance in terms of project success, which com-

prises timely completion of the project, under budget delivery of the project, reaching

quality objectives, and safely completed work without hazards and accidents, and client

satisfaction.

3.4. Determinants of Project Management Performance

In this section of the questionnaire, it is aimed to reveal project management

performance of construction firms under each knowledge area. Therefore, the questions

were designed using a Likert Scale (1-5) and the respondents were asked to rate their

capability in each knowledge area. A total of 58 questions are addressed regarding the

sub components of knowledge areas. Below sections presents the detailed information

regarding the determinants of performance.

3.4.1. Project Integration Management

Project integration management includes the processes for the combination, uni-

fications and coordination of project management processes (PMI, 2013). In this study,

below parameters are defined as the core components of project integration manage-

ment.
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• Development of Project Charter: Development of the document, which authorizes

the start of a project and defines project manager’s authorization over the whole

project. The approval of the project charter officially announces the authorization

of the project. Project charter also authorizes the project manager in assigning

the organizational resources to the project activities (PMI, 2013).

• Knowledge Integration: Knowledge integration refers to the exchange of knowl-

edge among all stakeholders, project parties and sharing of previous and current

knowledge, and input of all data into the current knowledge transfer system. The

integration of knowledge and ideation in project portfolio management is indi-

cated as the key element of sustainable success (Heising, 2012); Mitropoulos and

Tatum (2000) revealed that integration brings the need for exchange of infor-

mation of knowledge between the interdependent subsystems and they indicated

that knowledge is one of the crucial elements of successful integration. Tatum

(1989) also indicated that construction knowledge is a necessity for integrating

construction methods and design approaches. Knowledge integration for success-

ful projects, organizations, and process groups has also been stated as the core

element of project integration management and project management performance

(Nonaka, 1994; Grant, 1996; Tether, 2002; Carlile and Rebentisch, 2003; Newell

et al., 2004; Soderlund, 2004; Kellogg et al., 2006; Schmickl and Kieser, 2008;

Ritala and Hurmelinna-Laukkanen, 2009; Song and Song, 2010; Un et al., 2010;

Brettel et al., 2011; Enberg, 2012; Too, 2012).

• Process Integration: Process integration simply refers to the organized sequence

of all activities in an appropriate manner and well-developed logical relation-

ships among processes. In Birkinshaw et al., (2000) study, it is indicated that

integrated process in terms of human integration and task integration may fos-

ter value creation. Tatum’s (1989) study revealed that concurrently designing a

product and processing its production lead to increased quality and lowered cost.

Mitropoulos and Tatum (2000) stated that there has been an increased emphasis

in integrating design of new products or processes with the cost, time, and quality

efficiency. Yanwei et al., (2012) listed process integration as one of the dimensions
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of project integration management. A great portion of the research studies have

also investigated process integration and underlined the importance of process

integration in project management performance (Wheelwright and Clark, 1992;

Enberg, 2012; Kleinschmidt et al., 2007).

• Staff Integration: Staff integration refers to the integration of project staff into

the current project processes. Staff integration also includes staff’s support for in-

tegration and management-driven integration for the tools and techniques needed

for the successful execution of projects. Mitropoulos and Tatum (2000) stated

that organizational integration is one of the integration mechanisms including

the components such as partnering, cross-functional teams, and training in-group

skills at the project level. In addition, Egan (2002) indicated that teamwork

effectiveness is increased by the integration. The study also underlined that in-

tegration is desirable for effectively working teams. Staff or team integration is

highly investigated in project management research (Lahti, 1999; Carmeli and

Schaubroeck , 2006; Dammer , 2008; Carmeli and Meyrav , 2009; Zajac , 2009;

Jonas , 2010; Enberg , 2012; Tiller , 2012).

• Supply Chain Integration: Supply Chain Integration simply defines the integra-

tion of customers and suppliers into the whole processes and development of

knowledge sharing mechanisms among customers, suppliers and project teams.

Therefore, supply chain integration is heavily investigated in previous studies

conducted on project management area (Wheelwright and Clark, 1992; Gemu¨n-

den et al., 1996; Griffin and Hauser, 1996; Gruner and Homburg, 2000; Henard

and Szymanski, 2001; Ernst, 2002; Cooper et al., 2004; Kleinschmidt et al., 2007;

Ernst et al., 2010; Enberg, 2012).

• Integration of Changes: Integration of changes refers to the review and eval-

uation of all change requests in the project, making modifications, updates in

project management plan and project documents, and integration of all changes

into project deliverables. Mitropoulos and Tatum (2000) indicated that changes

might occur severe consequences for project budget and schedule. They also
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stated that lack of integration in project planning might cause to uncertainty

in scope, unclear priorities, and unidentified needs and constraints, which might

lead to changes, rework, and delays. Tatum (1989) also indicated that integra-

tion of construction methods and design approaches is very effective in manag-

ing projects with the successful handling of changes. Previous literatures also

prove that effective change management and leadership are strongly associated

with successful implementation of organizational initiatives (Gilley et al., (2008);

Jones et al., (2005); Turner & Mu¨ller (2005)). Moran and Brightman (2001) also

indicated that change management is the capability of an organization towards

handling changes in accordance with customer needs. Therefore, it constitutes

special emphasis in the project integration management since effective integra-

tion of changes into the current project deliverables is critical. Previous studies

also prove the importance of the integration of changes into the current project

conditions in terms of successful project management (Kolodny, 2004; Leybourne,

2007; Hassner-Nahmias and Crawford, 2008; Cummings and Worley, 2009; Soder-

lund, 2010; Hwang and Low, 2011; Yanwei et al., 2012; Kerzner, 2013; PMI, 2013;

Hornstein, 2015).

3.4.2. Project Scope Management

Project scope management is a project management knowledge area, which de-

fines the inclusion of all work required for the successful completion of project (PMI,

2013). In this study, below parameters are determined as the key components of project

scope management.

• Scope Planning: Scope planning refers to the planning of all scope requirements,

boundaries, and out of scope highlights. Scope planning ensures the definition,

validation, and control of the project scope (PMI, 2013). Dumont et al., (1997)

indicated scope planning as one of the core processes of scope management. In

addition, Qureshi et al., (2009) listed scope planning as one of the leading ele-

ments of project management life cycle. A successful scope planning is ensured

with the evaluation of environmental factors, expert judgments, and project char-
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ter. Therefore, scope management planning has also been highly investigated in

previous research (Levene and Braganza, 1996; Cho and Gibson, 2001; Nevo and

Chan, 2007; Gumus et al., 2008; Gordon and Azambuja, 2012; Mustapha et al.,

2013; PMI, 2013).

• Scope Definition: Scope definition refers to the process of defining and preparing

projects for execution in terms of scope requirements, project scale, and appli-

cations (Cho and Gibson, 2001). The accurate determination of project scope

definition is important in successfully managing the project. In this issue, it is

stated that poor scope definition is one of the main reasons of project failures

(Levene and Braganza, 1996; Dumont et al., 1997; Cho and Gibson, 2001). In

addition, Song and Abourizk (2005) clearly underlined the importance of scope

definition for productivity modeling, which includes the measurement, evaluation,

and quantification of productivity. The importance of accurate determination of

scope in terms of project success and successful project management has also

been previously underlined in several research studies (Smith and Tucker, 1983;

Hackney, 1992; Hamilton and Gibson, 1996; Griffith and Gibson, 2001; Shane,

2006; Qureshi et al., 2009; Gordon and Azambuja, 2012; Fageha and Aibinu,

2013; Mustapha et al., 2013; Abrantes and Figueiredo, 2014).

• Scope Changes: Scope changes deserve special emphasis in the project scope

management. Ibbs and Nguyen (2007) determined three types of change in the

execution of projects including scope changes and they added that disruptions

might occur due to those changes. Abrantes and Figueiredo (2014) stated that the

changes in scope have a significant impact on dynamic environments. Since scope

changes might create serious problem in effective scope management, effective

handling of scope changes is critical. Scope changes encompass investigation of

factors that create scope changes, and detection of effect of scope changes, and

taking corrective action if necessary. Scope changes have been widely investigated

in previous studies as well (Levene and Braganza, 1996; Cho and Gibson, 2001).
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3.4.3. Project Time Management

Project Time Management consists of the processes for the timely completion

of projects (PMI, 2013). The key components of the time management are explained

below.

• Activity Definition: Activity Definition refers to the processes required for the

identification and documentation of specific actions to produce project deliv-

erables (PMI, 2013). Therefore, appropriate definition all project activities is

critical so that no conflict occurs. Thus, activity definition is among the most

important steps of time management and is also listed one of the core elements of

successful time management in previous studies (Abeyasinghe et al., 2001; Love

et al., 2002; Mustaro and Rossi, 2013; PMI, 2013).

• Activity Sequencing: Activity Sequencing is the process of documenting and con-

structing the logical relationships among project activities (PMI, 2013). Accuracy

of activity sequencing is very important in terms of project time management

(Liberatore and Pollack-Johnson, 2006; PMI, 2013).

• Time Estimation: Time Estimation refers to the estimation of activity durations

for accurate forecasting of project completion time. Accurate time estimation

leads to the successful project management (Gong and Hugsted, 1997; Cookie-

Davies, 2002; Brown et al., 2007; Guerrero et al., 2014; Berssaneti and Carvalho,

2014). Therefore, time estimation constitutes an important part in project man-

agement research.

• Development of Project Schedule: Development of Project Schedule consist of

the process of analysis of activity sequences, durations, resource requirements and

schedule constraints to develop the project schedule (PMI, 2013). This process

is essential in terms of accurately scheduling all project activities. Development

of project schedule for the right follow-up of the processes within the given time

constraints has been investigated in several research studies so far (Abeyasinghe,
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et al., 2001; Irfan et al., 2011; Khamooshi and Golafshani, 2013; Moosavi and

Moselhi, 2014; Berssaneti and Carvalho, 2015). This proves the importance of

project schedule in terms of project time management.

• Schedule Monitoring, Control and Revision: This process refers to the monitoring

and controlling all project activities, detection of possible time delays, managing

changes to the baseline schedule and making necessary modifications in project

schedule if needed (PMI, 2013). The necessity of schedule monitoring, control

and revision has been previously investigated in several research studies as well

(Kraiem and Diekmann, 1987; Carr, 1993; Abeyasinghe, et al., 2001; Ibbs and

Nguyen, 2007; Irfan et al., 2011; Meng, 2012; Guerrero et al., 2014).

3.4.4. Project Cost Management

Project Cost Management consists of the processes where planning, budgeting,

financing, funding and controlling of costs are achieved within the approved budget

(PMI, 2013). In this study, below components are determined as the key parameters

of project cost management.

• Cost Estimation: Cost Estimation refers to the process of framing an approxi-

mate monetary resource scheme for the completion of all project activities (PMI,

2013). Therefore, accuracy of cost estimation is critical for the successful execu-

tion of projects and therefore it has been highlighted in several research studies

(Morrison, 1984; Cooper et al., 1985; Franke, 1987; Laufer, 1991; Touran and

Wiser, 1992; Berny and Townsend, 1993; Akintoye and Fitzgerald, 2000; Elkjaer,

2000; Wang and Huang, 2000; Artto et al., 2001; Flyvbjerg et al., 2002; Wang,

2002; Touran, 2003; Chou et al., 2006; Hyväri, 2006; Niazi et al., 2006; Jung

and Kang, 2007; Aibinu and Pasco, 2008; PMI, 2008; Young and Markley, 2008;

Chou, 2011; Doloi, 2011; Tawfek et al., 2012; Yildiz et al., 2014; Khodakarami

and Abdi, 2014). Thus, cost estimation takes a great portion of the successful

project management in that project success is mainly governed by the within

budget completion.
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• Determination of Budget: Determination of Budget refers to the evaluation of

estimated costs of individual activities to compose a sound cost baseline (PMI,

2013). Determination of project budget, consideration of additional works, and

effective planning of budgetary resources have been important elements of suc-

cessful project management and have been mostly emphasized in several research

studies (Atkinson, 1999; Ahsan and Gunawan, 2010; Doloi, 2011; Kim et al.,

2012; Xu et al., 2012).

• Cost Control: Cost control refers to the monitoring the project status and making

necessary updates to the cost baseline (PMI, 2013). In addition, cost control

consists of the controlling and monitoring of all costs and taking corrective action

in case of cost overruns. The necessity of cost control and its importance in project

management research have already been emphasized in several research studies

(Rasdorf and Abudayyeh, 1991; Atkinson, 1999; Jung and Gibson, 1999; Jung

and Woo, 2004; Winter, 2006; Jung and Kang, 2007; Doloi, 2011; Kim et al.,

2012; Xu et al., 2012).

3.4.5. Project Quality Management

Project Quality Management refers to the processes, which include the determi-

nation of quality objectives, policies, and responsibilities for meeting the quality needs

of the undertaken project (PMI, 2013). This study identified below core components

of project quality management.

• Quality Definition: Quality Definition simply refers to the definition of qual-

ity in an appropriate manner in terms of several perspectives such as customer

perspective and specification-based perspective. Therefore, appropriateness of

quality definition has a critical role in successfully managing projects and several

research studies also stated that quality definition should be clear in that all par-

ties beware about what the quality actually means (Qureshi et al., 2009; Marques

et al., 2011; Wanberg et al., 2013).
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• Quality Standardization: Quality Standardization refers to the standardization

of quality documents in firm and making effort to improve quality standards

by the composition of a single quality frame. Therefore, efficiency of quality

standardization is essential in project management. Several research studies also

emphasized the importance of quality and quality standardization in terms of

project management (Qureshi et al., 2009; Marques et al., 2011; Rezaei et al.,

2011; Jabbour et al., 2014).

• Quality Assurance and Control: Quality Assurance and Control consist of the

processes where the quality requirements and standards are ensured. In addition,

it allows monitoring and recoding the results of quality activities’ execution (PMI,

2013). Effectiveness of quality assurance and control in project management has

been previously investigated in several research studies (Kagan, 1989; Bayless,

1986; Tukel and Rom, 2001; Wanberg et al., 2013; Aliverdi et al., 2013; Flyvbjerg,

2014).

3.4.6. Project Human Resource Management

Project Human Resource Management refers to the identification and coordi-

nation of a staff management plan along with the accurate assignment project roles,

responsibilities and definition of required skills (PMI, 2013). In this research, below

parameters are listed as the core components of project human resource management.

• Project Team Composition: This process refers to the composing and choosing

skillful project teams that best fit the project needs. The effectiveness and im-

portance of project team composition has been highlighted in several research

studies so far (Huselid, 1995; Harris and Ogbonna, 2001; Jiang et al., 2002; Be-

lout and Gauvreau, 2004; Liu et al., 2007; Cho et al., 2006; Tabassi and Bakar,

2009; Zwikael and Aviram, 2010; Buller and McEvoy, 2012; Khan and Rasheed,

2014; Lapina et al., 2014).

• Workforce Planning: Workforce planning refers to successful planning of work-
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force and developing appropriate plans for managing potential workforce. Work-

force planning and its essential impact on project performance has been investi-

gated in several research studies (Harris and Ogbonna, 2001; Jiang et al., 2002;

Belout and Gauvreau, 2004; Clark and Colling, 2005; Cho et al., 2006; Liu et al.,

2007; Tabassi and Bakar, 2009; Zwikael and Aviram, 2010; Buller and McEvoy,

2012; Khan and Rasheed, 2014; Lapina et al., 2014).

• Staff Training: This process consists of effective training of project teams for clar-

ifying arising issues during project execution for enhancing project performance.

The researchers have also indicated that frequency of staff training, effectiveness

of training and resolution of issues during staff training sessions are the important

parameters for optimized project performance (Huselid, 1995; Jiang et al., 2002;

Belout and Gauvreau, 2004; Clark and Colling, 2005; Minbaeva, 2005).

• Performance Development: This process considers the importance of tracking

staff performance, managing resolution of the issues, providing necessary feedback

and motivation for enhancing project performance. Therefore, the importance of

performance development in project management research has been underlined

in several research studies (Cho et al., 2006; Liu et al., 2007; Tabassi and Bakar,

2009; Masood, 2010; Menezes et al., 2010; Zwikael and Aviram, 2010; Buller and

McEvoy, 2012; Birasnav, 2014; Lapina et al., 2014).

• Performance Evaluation: Performance evaluation or performance appraisal con-

sists of the processes where employee performance is evaluated based on sev-

eral performance measures. Performance appraisal might be conducted in both

behavior-based and results-oriented measures (Delery and Doty, 1996). The im-

portance of performance appraisal is strongly highlighted in several research stud-

ies as one of the core components of human resources (HR) practices and is indi-

cated as one of the most important determinants of firm performance (Huselid,

1995; Delery and Doty, 1996; Youndt et al., 1996; Huselid et al., 1997; Dransfield,

2000).
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3.4.7. Project Communications Management

Project Communications Management refers to the timely distribution, planning,

coordination, management, control, and planning of the project information (PMI,

2013). In this study, below parameters are determined as the key components of

project communications management.

• Communication Strategies: This process consists of the development of well-set

communication strategies to enhance knowledge sharing among project person-

nel. PMBOK Guide of PMI (2013) also indicates that planning communication

among project parties is among the main strategies for effective project communi-

cations management. Development of sound communication strategies has been

investigated in several research studies (Ochieng and Price, 2010; Meng, 2012;

Badir et al., 2012; Senescu et al., 2013).

• Communication Technology: Use of communication technology is an important

part of the project communications management and communication technology

allows using latest communication tools, methods and technologies to effectively

follow up all processes. Therefore, several research studies emphasized that ef-

fective use of communication technology is one of the core elements of project

communications management (Loosemore and Muslmani, 1999; Chinowsky et

al., 2007; Meng, 2012; Zhang and Ng, 2013; Arriagada and Alarcon, 2014).

• Coordination and Collaboration: This process consists of the development of

efficient coordination and collaboration among project personnel so that work

assignments are properly made and the needs of stakeholders are met. Much of

research has emphasized the critical role of efficient coordination and collabo-

ration for the successful execution of projects (Chinowsky et al., 2007; Ochieng

and Price, 2010; Badir et al., 2012; Senescu et al., 2013; Zhang and Ng, 2013;

Arriagada and Alarcon, 2014).

• Knowledge Sharing: This process consists of the developing efficient knowledge
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sharing mechanism so that all stakeholders and project parties are aware of the

project phases. The review of literature strongly proves that an effective knowl-

edge sharing mechanism is crucial for speeding up the processes and for the success

of the projects (Ardichvili et al., 2003; Chinowsky et al., 2007; Meng, 2012; Badir

et al., 2012; Senescu et al.,2013; Zhang and Ng, 2013; Arriagada and Alarcon,

2014).

• Multi-Cultural Communication: This process consists of developing ways to suc-

ceed inter-cultural communication and finding strategies to remove cultural bar-

riers. Multi-cultural communication has been highly underlined in several studies

and listed as one of components of project communications management (Loose-

more and Muslmani, 1999; Pheng and Leong, 2000; Ochieng and Price, 2010).

3.4.8. Project Risk Management

Project Risk Management refers to the risk identification, analysis, response plan-

ning, and controlling (PMI, 2013). In this study, below parameters are determined as

the key components of project risk management.

• Risk Identification: This process consists of the accurate identification and doc-

umentation of project risks that might cause adverse effects for the future of

the project. The necessity of the risk identification for the successful execution

of projects has been stated in several research studies (Al-Bahar and Crandall,

1990; Zhi, 1995; Ward, 1999; Tah and Carr, 2000; Harland et al., 2003; Zoysa

and Russell, 2003; Hallikas et al., 2004; Hopkinson and Lovelock, 2004; Kwak

and Stoddard, 2004; Wang et al., 2004; Kleindorfer and Saad, 2005; Berg et al.,

2008; Han et al., 2008; Imbeah and Guikema, 2009; Mullai, 2009; Bakker et al.,

2010;Liu et al., 2010; Zou et al., 2010; Eybpoosh et al., 2011; Aloini et al., 2012;

Kern et al., 2012; Zhao et al., 2013; Vahdat et al., 2014; Hoffmann et al., 2013;

Teller and Kock, 2013; Hwang et al., 2014; Sousa et al., 2014; Oehmen et al.,

2014).
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• Risk Analysis: This process consists of analyzing project risks and estimating

their impact and, evaluating the probability of occurrence and risk consequences,

and prioritization of the risks to determine the most critical ones. Effectiveness

of risks analysis in terms of project risk management has been highlighted in

several research studies (Zhi, 1995; Hastak and Shaked, 2000; Harland et al., 2003;

Hallikas et al., 2004; Hopkinson and Lovelock, 2004; Wang et al.,2004; Kleindorfer

and Saad, 2005; Berg et al.,2008; Han et al., 2008; Imbeah and Guikema, 2009;

Mullai, 2009; Bakker et al., 2010; Liu et al., 2010; Zou et al., 2010; Eybpoosh et

al., 2011; Aloini et al., 2012; Kern et al., 2012; Hoffmann et al.,2013; Teller and

Kock, 2013; Zhao et al.,2013; Vahdat et al., 2014; Hwang et al.,2014; Sousa et

al., 2014).

• Risk Allocation: Risk Allocation refers to the evaluation of the risks identified

and allocation of those to the party that can best bear the risk. Appropriateness

and importance of risk allocation for successfully managing projects has been

underlined in several research studies (Klemetti, 2006; Zou et al., 2010; Zhao et

al., 2013; Hwang et al., 2014; Sousa et al., 2014; Yildiz et al., 2014; Oehmen et

al., 2014).

• Risk Control: This process consists of the implementation of risk response plans,

monitor and detection of the impact of critical risks assessed and taking cor-

rective action when necessary. Effectiveness of risk control and development of

appropriate risk response plans have been emphasized in much of the project

management literature (Zhi, 1995; Harland et al., 2003; Hallikas et al., 2004;

Wang et al., 2004;Kleindorfer and Saad, 2005; Berg et al., 2008; Han et al., 2008;

Kutsch and Hall, 2009; Mullai, 2009; Liu et al., 2010; Zou et al., 2010; Eybpoosh

et al., 2011; Aloini et al., 2012; Kern et al., 2012; Zhao et al., 2013; Hoffmann et

al., 2013; Teller and Kock, 2013; Hwang et al., 2014; Sousa et al., 2014; Oehmen

et al., 2014).
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3.4.9. Project Procurement Management

Project Procurement Management consists of the purchasing goods, services, and

results of a project (PMI, 2013). This study has identified below parameters as the

core components of project procurement management.

• Supplier Selection: This process of project procurement management consists of

accurate determination of selection criteria for supplier selection, and considera-

tion of previous experiences of suppliers in the selection process. The critical role

of supplier selection in the project procurement management has been indicated

in several research studies (Hampton, 1994; Beard et al., 2001; Shen and Tam,

2002; Chen et al., 2004; Elfving et al., 2005; Weinstein et al., 2005; Cox et al.,

2006; Elwardani et al., 2006; Karim et al., 2006; Wardani et al., 2006; Eriksson et

al., 2007; Errasti et al., 2007; Rwamamara, 2007; Manley, 2008; Meng et al., 2011;

Eriksson and Westerberg, 2011; Ruuska et al., 2013; Ruparanthna and Hewage,

2014).

• Type of Contract: Determination of the type of contract to be signed with the

supplier is one of the most important steps of in successful project management.

To be evidenced by several research studies, accuracy of the type of contract

has been listed as one of the most important components of project procurement

management (Heide and John, 1990; Williamson, 1991; Hampton, 1994; Cox,

1996; Elwardani et al., 2006; Eriksson and Westerberg, 2011; Meng et al., 2011;

Sutt, 2011; Ruparanthna and Hewage, 2014).

• Supply of Resources: Supply of Resources refers to the organization of purchasing,

delivery and handling process of goods and allowing timely logistics and distribu-

tion. Timely supply of resources has been listed as one of the most critical steps of

project procurement management in different studies (Caron and Marchet, 1998;

Chen et al., 2004; Bhagwat and Sharma, 2007; Schiele, 2007; Feng et al., 2008;

Eriksson and Westerberg, 2011; Meng et al., 2011; Ruparanthna and Hewage,

2014).
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• Risk Management in the Supply Process: This component of project procurement

management refers to the timely handling of risks that might arise in the supply

and purchase of goods or services. Therefore, management of those risks is critical

for the success of procurement process. In this issue, Zsidisin et al., (2000) stated

that understanding of supply risks allow organizations taking corrective action in

the purchasing process and trigger organizations to achieve for process improve-

ment, buffer strategies, strategic alliances, and developing suppliers. In addition,

Chopra and Sodhi (2004) also indicated that organizations should understand

the drivers and sources of risks before producing risk mitigation strategies, which

might require adding capacity, increasing inventories, having redundant suppliers,

and increasing flexibility etc.

3.4.10. Project Stakeholder Management

Project Stakeholder Management consists of the process, which include the true

identification of people, groups, and organizations in the project, determination of

the stakeholder needs, responsibilities, and expectations, and the developing sound

strategies for the effective engagement of stakeholders in the project execution processes

(PMI, 2005). This study determined below parameters as the key components of

project stakeholder management.

• Identification of Stakeholders: This component includes people, groups, or organi-

zations that might affect or be affected by the outcomes of the project. Therefore,

relevant information should be collected regarding the interest, involvement, in-

terdependencies, influence and their impact on the project success. Much of

research has indicated that complete identification of stakeholders is critical for

the project success (Karlsen, 2002; Elias et al., 2002; Young, 2006; Walker et al.,

2008; Achterkamp and Vos, 2008; Jepsen and Eskerod, 2009; Yang et al., 2011).

• Stakeholder Needs, Interests, and Influences: This component refers to determi-

nation of stakeholders’ needs, expectations, perceptions and interests so as not

to come across with conflicts. Therefore, previous research proves that accurate
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determination of stakeholder needs, interests, and impacts has a considerable ef-

fect on project success (Mitchel et al., 1997; Olander, 2007; Jepsen and Eskerod,

2009; Yang et al., 2011; Beringer et al., 2013; Missonier and Loufrani-Fedida,

2014; Mok et al., 2015).

• Stakeholder Engagement: This component refers to making stakeholders part of

the project design, execution and implementation processes and deriving strate-

gies to integrate stakeholders into the project management processes (PMI, 2013).

Effectiveness of stakeholder engagement and its critical role as part of the project

stakeholder management in the successful project execution has clearly been em-

phasized in several research studies so far (Jepsen and Eskerod, 2009; Yang et

al., 2011; Beringer et al., 2013; Missonier and Loufrani-Fedida, 2014; Mok et al.,

2015).

• Stakeholder Conflicts: This component refers to estimation of possible conflicts

and coalitions among stakeholder in order to best manage stakeholder relations,

and produce effective strategies to resolve conflicts. Timely handling of stake-

holder conflicts has been indicated in several research studies so far (McElroy

and Mills, 2000; Aaltonen and Kujala, 2010; Yang et al., 2011; Missonier and

Loufrani-Fedida, 2014).

3.4.11. Project Stakeholder Management

Project Safety Management consists of the assurance of project execution with

the zero injury policy and taking necessary measures to prevent potential accidents

(PMI, 2005). In this study, below parameters are determined as the key components

of project safety management.

• Safety Awareness and Culture: Safety Awareness and Culture consists of creat-

ing an environment towards high safety awareness and development of a work

safe culture. Enhancing safety awareness and safety culture as part of successful

project management scheme has been listed as one of the most important com-
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ponents of project safety management in several research studies (Hinze, 1997;

Molenaar et al., 2002; Mohamed, 2003; Mitropoulos et al., 2009; Molenaar et al.,

2009; Goggin et al., 2010; Cheng et al., 2012; Hsu et al., 2012; Choudhry, 2014;

Tappura et al., 2015; Sousa et al., 2014).

• Safety Planning: This component consists of the planning all safety activities

in order to prevent all potential hazards and determining high risk activities,

and defining necessary measures for a safe work site as well as developing safety

approach for a work safe environment during the project execution (PMI, 2005).

Effectiveness of safety planning and its critical role in creating a work safe culture

and zero accident policy work have been investigated in several research studies

so far (Hinze, 1997; Mohamed, 2003; Mitropoulos et al., 2009; Molenaar et al.,

2009; Cheng et al., 2012; Hsu et al., 2012; Choudhry, 2014; Tappura et al., 2015).

• Safety Training: Safety Training consists of Organizing regular trainings in the

use safety equipment on site, following safety regulations and procedures, and

organizing toolbox meetings for site safety. Therefore, the frequency of training

given to workers is critical. Several research studies prove that safety training

plays a critical role in project safety management (Mohamed, 2003; Mitropoulos

et al., 2009; Molenaar et al., 2009; Cheng et al., 2012; Hsu et al., 2012; Choudhry,

2014; Tappura et al., 2015; Sousa et al., 2014; Demirkesen and Arditi, 2015).

• Safety Implementation: Safety Implementation refers to ensuring all tasks are

completed in a work safe environment and implementing safety standards and

requirements. The criticality of safety implementation for safety management

has been highlighted in several research studies (Mohamed, 2003; Mitropoulos et

al., 2009; Cheng et al., 2012; Hsu et al., 2012; Tappura et al., 2015; Sousa et al.,

2014; Choudhry, 2014).

• Safety Inspection and Monitoring: This component consists of evaluating whether

safety standards are met, safety procedures and requirements are fulfilled, and

monitoring whether safety performance has improved or not. Much of research
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has also implied the critical role of safety inspection and monitoring in project

safety management (Baxendale and Jones, 2000; Mohamed, 2003; Molenaar et

al., 2009; Mitropoulos et al., 2009; Cheng et al., 2012; Hsu et al., 2012; Choudhry,

2014; Tappura et al., 2015; Ramli et al., 2014).

3.4.12. Project Environmental Management

Project Environmental Management consists of the process for ensuring the project

is executed with respect to the legal permits in accordance with environmental stan-

dards (PMI, 2005). This study determined below parameters as the key components

of project environmental management.

• Environmental Implementation and Control Measures: This component refers to

determining environmental implementation and control measures and assessing

elements that might potentially create environmental damage. Accurate deter-

mination of those measures and the critical role of environmental implementation

have been emphasized in several research studies so far (Chen et al., 2004; Shen

et al., 2005; Gangolells et al., 2009; Shen et al., 2011; Rodriguez et al., 2011;

Testa et al., 2011; Zeng et al., 2011; Park and Ahn, 2012; Fuertes et al., 2013).

• Environmental Impact: This component refers toaccurate identification of envi-

ronmental aspects to recognize their impacts. Environmental impact has been

investigated in several research studies so far (Shen et al., 2005; Gangolells et al.,

2009; Zeng et al., 2011; Rodriguez et al., 2011; Testa et al., 2011; Shen et al.,

2011; Goh and Rowlinson, 2013; Fuertes et al., 2013).

• Environmental Policies and Regulations: This component refers to creating an

environmental policy scheme and committing to the environmental regulations.

It also consists of an effective environmental planning where the characteristics of

the environment surrounding the construction site are determined (PMI, 2005).

The careful consideration of environmental policies and regulations, and com-

mitment to those have been clearly indicated in several research studies before
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(Hart, 1995; Klassen and Whybark, 1999; Russo and Fouts, 1997; Sharma and

Vredenburg, 1998; Kuntze, 1999; Silvo et al., 2002; Chen et al., 2004; Shen et al.,

2005; Lanoie et al., 2007; Telle and Larsson, 2007; Shen et al., 2011; Rodriguez

et al., 2011; Testa et al., 2011; Zeng et al., 2011; Park and Ahn, 2012; Fuertes et

al., 2013; Goh and Rowlinson, 2013).

3.4.13. Project Financial Management

Financial Management consists of the managing, acquiring, and controlling finan-

cial resources for revenue source, and analysis and update of cash flows (PMI, 2005).

This study identified below parameters as the key components of project financial

management.

• Cash Flow Planning: Project cash flow planning is essential for predicting the

net cash in and cash out in the project. In this issue, several research studies

implied that companies usually bankrupt due to inefficient management of cash

flow (Pate Cornell et al., 1990; Singh and Lakanathan, 1992; Kaka and Price,

1993; Boussabaine and Kaka, 1998; Melik, 2010). Therefore, accurate planning

of cash flow is crucial for the success of the projects.

• Cash Flow Analysis: Project Cash Flow Analysis constitutes an important part

in evaluating project’s financial viability (PMI, 2005). In this issue, much of

research has focused on the essentially of project cash flow analysis for cash flow

forecasting. For example, Maravas and Pantouvakis (2012) proposed a project

cash flow analysis method in the presence of uncertainty in activity duration and

cost. Cash flow analysis is also listed among the most important steps in the

financial management (PMI, 2005). In addition, Odeyinka et al., (2008) implied

that evaluation of the risk factors impacting cash flow forecasting is essential.

• Foreign Exchange Risk: Foreign Exchange Risk refers to experience of risk, which

leads to lower financial performance or position due to fluctuations in the ex-

change rates between currencies (CPA Australia, 2009). Much of the research
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focused on the foreign exchange risk as a potential reason for lower firm perfor-

mance and listed foreign exchange risk as an important component of project

financial management (He and Ng, 1998; Marshall, 2000; Kapila and Handrick-

son, 2001; Mbabazize et al., 2014).

• Cash Flow Monitoring and Control: Cash flow monitoring and control is an im-

portant indicator of project success. Therefore, firms tend to develop several cash

flow monitoring systems to evaluate the project progress and monitor the status.

The critical role of net present worth in project control, success or failure has also

been clearly implied in the study conducted by Gardiner and Stewart (2000). In

addition, research studies also indicated that effectiveness of financial monitoring

and control is essential in terms of evaluating organizations’ all financial activ-

ities, and detecting deviations (Bradley and Tomasides, 1991; Kao et al., 2009;

Akanni et al., 2015).

3.4.14. Project Claim Management

Project Claim Management consists of the processes for the prevention of con-

struction claims from arising or effective handling of those claims when they occur

(PMI, 2005). This study determined below parameters as the key components of

project claim management.

• Claim Identification: Claim Identification refers to having sufficient knowledge

about the contract terms in especially judging whether the activity is a change

or not. Claim identification starts with the accurate interpretation of the con-

tract requirements and presentation of the documented description of the activity,

which is stated to be extra according to the contract terms (PMI, 2005). There-

fore, accurate identification of claims is essential in the successful management

of claims. Research studies prove that accurate claim identification is very im-

portant in terms of determining claim causes and successful execution of projects

and listed as one of the most important processes of project claim management

(Vidogah and Ndekugri, 1997; Abdul-Malak and El-Sadi, 2000; Kululanga et al.,
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2001; Abdul-Malak et al., 2002; Zaneldin, 2006; Fawzy and El-adaway, 2012;

LaBarre and El-adaway, 2014).

• Claim Notification: This component refers to preparing claim notification forms

and notifying the interested party within the notification period. Therefore,

timely handling of claim notification is essential in successful project claim man-

agement. This issue has also been highlighted in several research studies so far

(Easton, 1989; Kartam, 1999; Abdul-Malak and El-Sadi, 2000; Kululanga et al.,

2001).

• Claim Resolution: This component refers to arranging strategies for the resolu-

tion of claims in short time and preventing situations that might create conflicts.

Thus, timely handling of claim resolution is crucial for a successful claim manage-

ment process. The critical role of claim resolution and its timely handling have

been investigated in several research studies so far (Vidogah and Ndekugri, 1997;

Abdul-Malak and El-Sadi, 2000; Abdul-Malak et al., 2002; Fawzy and El-adaway,

2012; LaBarre and El-adaway, 2014).

• Claim Prevention: This component refers to producing strategies such and taking

measures for the prevention of claims in an effective manner by the deep under-

standing of claim prevention inputs as also indicated by PMI (2005). In this issue,

research studies indicated that effectiveness of claim prevention is important in

the successful execution of projects (Easton, 1989; Kartam, 1999; Abdul-Malak

and El-Sadi, 2000; Kululanga et al., 2001).

A short description for components and key references can be found in Table 6.
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3.5. Hypotheses of the Research

In the context of this research, several hypotheses are constructed regarding the

interrelationships among the determinants of the performance and the relationship

between the determinants and the performance construct. The hypotheses are con-

structed though getting expert opinions and review of past studies in greater detail. In

the beginning, several interrelations are detected. However, more dominant relations

are emphasized and hypotheses are set based on the heavily investigated relations in

the literature.

3.5.1. Hypotheses between the Determinants and the Performance Con-

struct

PMBOK Guide indicates that project integration management is one of the core

components of project management performance. Heising (2012) underlined the critical

role of integration in terms of project portfolio management. In addition, Mitropoulos

and Tatum (2000) also indicated that degree of project integration affects project

performance. Based on this information, following hypothesis was developed.

• H1: Effectiveness of “project integration management” has a direct and positive

effect on project management performance.

PMBOK Guide clearly states that project scope management is among the most im-

portant components of project management performance. Fageha and Aibinu (2014)

also indicated that effective scope management has a direct impact on the project

outcome. Based on this information provided, following hypothesis was developed.

• H2: Effectiveness of “project scope management” has a direct and positive effect

on project management performance.

PMBOK Guide indicates that project time management is among the most important

attributes of project management performance. As previously conducted studies prove
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(Gayatri and Saurabh, 2013; Ngacho and Das, 2014), effective time management pro-

vides enhanced project management performance. Following hypothesis was developed

based on the information provided herein.

• H3: Effectiveness of “project time management” has a direct and positive effect

on project management performance.

PMBOK Guide indicates that project cost management is among the most important

attributes of project management performance. In Salazar-Aramayo et al., (2013) study

cost is also indicated among the most important attributes of project management

model that they have developed. Following hypothesis was developed based on the

provided information herein.

• H4: Effectiveness of “project cost management” has a direct and positive effect

on project management performance.

PMBOK Guide indicates that project quality management is among the most impor-

tant attributes of project management performance. In Ali et al., (2013) study, it is

also emphasized that quality of work done is among the most important attributes of

project performance measurement. Following hypothesis was developed based on the

information provided.

• H5: Effectiveness of “project quality management” has a direct and positive effect

on project management performance.

PMBOK Guide indicates that project human resource management is among the most

important attributes of project management performance. According to the study

conducted by Popaitoon and Siengthai (2014), it is also emphasized that project per-

formance and knowledge absorptive capacity of project teams are highly affected by

project human resource management practices. Based on the information provided

above, following hypothesis was developed.
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• H6: Effectiveness of “project human resource management” has a direct and

positive effect on project management performance.

PMBOK Guide indicates that project communications management is among the most

important attributes of project management performance. As evidenced by Badir et al.,

(2012) study, communication is one of the key components of improved performance.

Based on the information provided above, following hypothesis was developed.

• H7: Effectiveness of “project communications management” has a direct and

positive effect on project management performance.

PMBOK Guide indicates that project risk management is among the most important

attributes of project management performance. As evidenced by Hwang et al., (2014)

study, effective risk management leads to enhanced project performance. Based on the

information provided above, following hypothesis was developed.

• H8: Effectiveness of “project risk management” has a direct and positive effect

on project management performance.

PMBOK Guide indicates that project procurement management is among the most

important attributes of project management performance. In this issue, Eriksson and

Westerberg (2011) indicate that collaborative procurement practices have a positive

influence on construction project performance. Based on the information provided

above, following hypothesis was developed.

• H9: Effectiveness of “project procurement management” has a direct and positive

effect on project management performance.

PMBOK Guide indicates that project stakeholder management is strongly linked to

project management performance. In this issue, Atkinson (1999) implied that benefits

to stakeholders are among the most important success criteria. Lim and Mohamed
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(1999) also indicated that stakeholder satisfaction is one of the key components of

project success. Moreover, Kagioglu et al., (2001) emphasized that stakeholder satis-

faction is directly associated with the performance management in construction. Takim

and Akintoye (2002) also listed stakeholder attributes among the success factors for

measuring performance. Rad (2003) also indicated stakeholder satisfaction as one of

the project success attributes. Bassioni et al., (2004) stated that stakeholder satis-

faction is one of the measuring components of performance in construction. Freeman

et al., (2010) state that project stakeholder management has a direct influence on

project success. Based on the provided information above, following hypothesis has

been developed.

• H10: Effectiveness of “project stakeholder management” has a direct and positive

effect on project management performance.

Construction Extension to A Guide to the PMBOK Guide of PMI (2005) indicates that

project safety management is among the most important attributes of project man-

agement performance. In this issue, Cheng et al., (2012) clearly stated that successful

safety management practices have a positive contribution to improved project perfor-

mance. Based on the on information provided, following hypothesis was developed.

• H11: Effectiveness of “project safety management” has a direct and positive effect

on project management performance.

Construction Extension to A Guide to the PMBOK Guide of PMI (2005) indicates

that project environmental management is among the most important attributes of

project management performance. In addition, Montabon et al., (2007) study also

indicated that there is a strong link between the effectiveness of project environmental

management and business performance. Based on the provided information above,

following hypothesis was developed.

• H12: Effectiveness of “project environmental management” has a direct and pos-

itive effect on project management performance.
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Construction Extension to A Guide to the PMBOK Guide of PMI (2005) indicates that

project financial management is among the most important attributes of project man-

agement performance. As evidenced by Akanni et al., (2015) study, financial attributes

are highly effective on project performance. Based on the information provided above,

following hypothesis was developed.

• H13: Effectiveness of “project financial management” has a direct and positive

effect on project management performance.

Construction Extension to A Guide to the PMBOK of PMI (2005) indicates that

project claim management is among the most important attributes of project man-

agement performance. According to the study conducted by Vidogah and Ndekugri

(1997) effectiveness of claim management is essential in terms of successful completion

of project, which in turn leads to enhanced project performance. Jastaniah (1997) also

indicated that successful handling of claims is one of the most important components

of enhanced performance. Based on the provided information, following hypothesis

was developed.

• H14: Effectiveness of “project claim management” has a direct and positive effect

on project management performance.

3.5.2. Hypotheses among the Determinants of Project Management Per-

formance

Project integration management is strongly related to the project scope manage-

ment in that high level of integration leads to successful planning of scope management

(PMI, 2013). In this issue, Crawford (2005) states that program or project director,

who use high level of integration and scope practices are more likely to be top perform-

ers. Huang and Newell (2003) also indicated that knowledge integration is determined

by three important components namely the efficiency of integration, scope of integra-

tion, and the flexibility of integration. This is important to reflect how scope and

integration are strongly related to each other. Based on this information, following
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hypothesis has been developed.

• H15: The level of “project integration management” has a direct and positive

effect on “project scope management”.

Project scope management simply consists of the collecting requirement, defining scope,

and creating work breakdown structure (PMI, 2013). Therefore, timely handling of

those tasks is important in the successful management of projects. Chou et al., (2013)

indicated that project scope management has a positive relation with the project time

management. Koskela and Howell (2002) revealed that project-planning processes con-

sist of the outputs of scope, time, and cost management, which are the strongly con-

nected processes. Based on the information provided, following hypothesis has been

developed.

• H16: Effectiveness of “project scope management” has a direct and positive effect

on “project time management”.

PMBOK Guide enlightens that project scope management is associated with project

procurement management (PMI, 2013). Chou et al., (2013) study also revealed that

there is a positive association between project scope and procurement management.

Based on this information provided, following hypothesis has been developed.

• H17: Effectiveness of “project scope management” has a direct positive effect on

“project procurement management”.

PMBOK Guide also underlines that project scope management is a knowledge area,

which is strongly linked to the processes involved in project risk management (PMI,

2013). The study conducted by Chou et al., (2013) also stated that project scope

management has a direct positive relation with the project cost management. Based

on this information, following hypothesis has been developed. Arditi and Gunaydin

(1997) also revealed that the clarity of scope is one of the most important elements of
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total quality management. Based on the provided information, following hypothesis

was developed.

• H18: Effectiveness of “project scope management” has a direct positive effect on

“project risk management”.

Khan (2006) indicated that effective scope management ensures the successful manage-

ment of project quality management, which evidences that project scope management

is strongly linked to the project quality management area. In addition, project scope

management is strongly associated with project quality management as evidenced by

the study of Chou et al., (2013). PMBOK Guide indicates that project scope plan-

ning is linked to the project quality management processes. Based on the information

provided, following hypothesis has been developed.

• H19: Effectiveness of “project scope management” has a direct positive effect on

“project quality management”

Early completion of projects is essential in project management research (Liberatore

and Pollack-Jonhson, 2006). Therefore, successful time management is important in

the early completion. However, early completion might bring additional costs. Thus,

time-cost trade off problems becomes a challenge for a successful project management

since crashing an activity ensures time saving but increases the cost (Babu and Suresh,

1996). This brings the need for efficient time management in the successful comple-

tion of projects without having additional costs. Based on this information, following

hypothesis has been developed.

• H20: Effectiveness of “project time management” has a direct positive effect on

“project cost management”.

Construction Extension to A Guide to the PMBOK of PMI (2005) indicates that

schedule analysis is very important in terms of dealing with claims. It is indicated that
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schedule analysis is essential in comparing as planned and as-built schedule for sup-

porting the validity of time extension for claims. Based on this information, following

hypothesis has been developed.

• H21: Effectiveness of “project time management” has a direct positive effect on

“project claim management”.

Bowen et al., (2012) stated that time; cost and quality are the key components for

conducting a successful project. Alshawi and Ingirige (2003) indicated that clients are

in greater demand of quality at the lowest price in the projects. Therefore, cost, quality,

and schedule objectives should be achieved for successful project management. It is

therefore clear that efficient time management brings the high quality at the lowest

price. Based on this information provided, following hypothesis has been developed.

• H22: Effectiveness of “project cost management” has a direct positive effect on

“project quality management”.

Delivering projects successfully depends on time, cost, and quality criteria. Therefore,

meeting quality requirement has a strong effect on the successful execution of projects.

Chou et al., (2013) indicated that project quality management is strongly associated

with project procurement management in that quality is a strong indicator of project

success. Based on the information provided, following hypothesis was developed.

• H23: Effectiveness of “project quality management” has a direct positive effect

on “project procurement management”.

The relation between project human resource management and project safety manage-

ment was clearly emphasized in Lai et al., (2011) study. According to this research, it

is indicated that human resources practices are strongly related to the effective safety

management when the workers are provided with feedback about the unsafe behavior

or when the age criteria taken into consideration in the selection process. Based on

this information given, following hypothesis was developed.
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• H24: Effectiveness of “project human resource management” has a direct positive

effect on “project safety management”.

Human resource management is one of the fundamental elements of project success (Be-

lout, 1998). Several research studies also indicated that effective human resource man-

agement facilitates the successful execution of projects (Belout, 1998; Cooke-Davies,

2002; Belout and Gauvreau, 2004). Since recruiting costs, cost of human capital, and

training costs of employees are strongly linked to the cost management processes, there

is a considerable association between project human resource and cost management.

Based on this information, following hypothesis was developed.

• H25: Effectiveness of “project human resource management” has a direct positive

effect on “project cost management”.

Project communications management in essential in terms of coordinating all project

parties. It is also indicated that stakeholder engagement in the project is essential in

terms of preventing conflicts. According to Pinto and Slevin (1987) communication

with client and all stakeholders is one of the most important project success factors.

Yang et al., (2010) also indicated that prompt communication is strongly associated

with the successful stakeholder management. Based on the information provided, fol-

lowing hypothesis has been developed.

• H26: Effectiveness of “project communications management” has a direct positive

effect on “project stakeholder management”.

Environmental impacts might have harmful consequences (Moore et al., 2004). There-

fore, effective management of environmental risks is essential. Construction is a risky

business mainly due to the lack of environmental information about the construction

site and lack of overseas experience. Therefore, effective management of environmen-

tal impacts, which are also so called as environmental risks, is essential for successful

execution of projects (Zhi, 1995). Al-Bahar and Crandall (1990) also indicated that

environmental risks are among the risk categories for the construction projects. This
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proves that effective risk management strategies lead to successful environmental man-

agement. Based on this information, following hypothesis has been developed.

• H27: Effectiveness of “project risk management” has a direct positive effect on

“project environmental management”.

Effective management of project risk management processes leads to the successful

schemes in project risk management. Froot and Stein (1998) indicated that finan-

cial institutions face several risks such as currency risk, which is highly associated

with financial management of the company. In this issue, Miller and Lessard (2001)

stated that prior risk management constitutes the basis for the market for financial

inputs. Project financial management is very important in terms of effectively man-

aging projects. Therefore, careful consideration of financial measures and evaluation

of alternatives are critical for the projects to reach the project objectives. Espinoza

(2014) indicated that financial performance ratio has a positive linear relationship with

the risk performance ratio. Based on the information provided, following hypothesis

was developed.

• H28: Effectiveness of “project risk management” has a direct positive effect on

“project financial management.

Environmental problems are usually complex in nature. Therefore, effective manage-

ment of those requires the active participation of stakeholders in the decision-making

processes. In Reed’s (2008) study, it is indicated that stakeholder participation should

be institutionalized in terms having a more comprehensive and systematic approach for

the solution to the technical and environmental problems. Based on this information,

following hypothesis has been developed.

• H29: Effectiveness of “project environmental management” has a direct positive

effect on “project stakeholder management”.
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Project financial management requires sound decisions in terms of managing a com-

pany’s revenue and financial resources. Therefore, financial planning, cash flow analysis

and monitoring, currency risk in the investments need special care for the success of

project financial management. In this issue, Yosha (1995) indicated that disclosure

costs are important in the choice of financial resources. This proves the strong link

between project financial and cost management. Based on the information provided,

following hypothesis was developed.

• H30: Effectiveness of “project financial management” has a direct positive effect

on “project cost management”.

3.5.3. Hypotheses of the Research

Below is the total of 30 hypotheses developed in this research:

• H1: Effectiveness of “project integration management” has a direct positive effect

on project management performance.

• H2: Effectiveness of “project scope management” has a direct positive effect on

project management performance.

• H3: Effectiveness of “project time management” has a direct positive effect on

project management performance.

• H4: Effectiveness of “project cost management” has a direct positive effect on

project management performance.

• H5: Effectiveness of “project quality management” has a direct positive effect on

project management performance.

• H6: Effectiveness of “project human resource management” has a direct positive

effect on project management performance.

• H7: Effectiveness of “project communications management” has a direct positive

effect on project management performance.

• H8: Effectiveness of “project risk management” has a direct positive effect on

project management performance.

• H9: Effectiveness of “project procurement management” has a direct positive
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effect on project management performance.

• H10: Effectiveness of “project stakeholder management” has a direct positive

effect on project management performance.

• H11: Effectiveness of “project safety management” has a direct positive effect on

project management performance.

• H12: Effectiveness of “project environmental management” has a direct positive

effect on project management performance.

• H13: Effectiveness of “project financial management” has a direct positive effect

on project management performance.

• H14: Effectiveness of “project claim management” has a direct positive effect on

project management performance.

• H15: The level of “project integration management” has a direct positive effect

on “project scope management”.

• H16: Effectiveness of “project scope management” has a direct positive effect on

“project time management”.

• H17: Effectiveness of “project scope management” has a direct positive effect on

“project procurement management”.

• H18: Effectiveness of “project scope management” has a direct positive effect on

“”project risk management”.

• H19: Effectiveness of “project scope management” has a direct positive effect on

“project quality management”.

• H20: Effectiveness of “project time management” has a direct positive effect on

“project cost management”.

• H21: Effectiveness of “project time management” has a direct positive effect on

“project claim management”.

• H22: Effectiveness of “project cost management” has a direct positive effect on

“project quality management”.

• H23: Effectiveness of “project quality management” has a direct positive effect

on “project procurement management”.

• H24: Effectiveness of “project human resource management” has a direct positive

effect on “project safety management”.

• H25: Effectiveness of “project human resource management” has a direct positive
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effect on “project cost management”.

• H26: Effectiveness of “project communications management” has a direct positive

effect on “project stakeholder management”.

• H27: Effectiveness of “project risk management” has a direct positive effect on

“project environmental management”.

• H28: Effectiveness of “project risk management” has a direct positive effect on

“project financial management”.

• H29: Effectiveness of “project environmental management” has a direct positive

effect on “project stakeholder management”.

• H30: Effectiveness of “project financial management” has a direct positive effect

on “project cost management”.

Figure 3.1 presents the proposed model along with the hypotheses.

Figure 3.1. Hypothesized Relationships.
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4. ANALYSIS OF THE PROJECT MANAGEMENT

PERFORMANCE MODEL

This chapter presents the statistical analysis of the collected data. The target

population chosen for the data collection comprises the members of members of Turk-

ish Contractors Association (TCA), Association of Turkish Consulting Engineers and

Architects (ATCEA), The Turkish Employers’ Association of Construction Industries

(TEACI), and Architectural Archive of Turkey (ARKIV). A total of 121 question-

naires were returned out of 508 sent out, which resulted in a 24% response rate. The

respondents were asked to fill in the questionnaires based on the project management

performance of their completed projects. In the first section of this chapter, statistical

findings are summarized and descriptive statistics are presented (Descriptive statistics

including sums, averages, standard deviations etc. can be found in Appendix A). More-

over, studies adopting SEM are also mentioned along with the model that is analyzed

with SEM.

4.1. Descriptive Statistics

The data analysis starts with the detailed presentation of descriptive statistics

to reveal the general characteristics of the responding companies. Therefore, following

information is herein given to discuss descriptive statistics related to the characteristics

of the respondent companies and the projects.

4.1.1. General Information about the Respondent Companies

Demographic information regarding the respondent companies presents herein the

general profile of companies that took part in the questionnaire survey. Below figures

presents important information about the profile of respondents and characteristics of

the projects.
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Figure 4.1 shows the distribution of companies in terms of their business area.

A total of 121 questionnaires were collected from 82 firms. According to this figure,

majority of the respondents involves contractors (64%), while small portion consists

of structural designers (16%) and architectural designers (7%); subcontractors (6%),

owners (5%) and others project executors (2%).

• Type of Business Area

Figure 4.1. Distribution of Companies in terms of Their Business Area.

Figure 4.2 shows the distribution of firms’ age. According to this figure, it is

seen that majority of the responding firms have 50 years or more of experience in

the construction industry. The average firm age was found to be 33 years where the

maximum age is 70 years and minimum to be 2.

• Number of years of operation in construction sector

Figure 4.2. Distribution of Firms in terms of Their Ages.
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Figure 4.3 indicates the distribution of average firm ages depending on the type

of respondent. According to this figure, it is shown that average firm age of contractors

is 46 where structural and architectural designers are 22 and 21, respectively. It is also

provided that subcontractors have an average firm age of 29 where owners and project

executors are 38 and 41, which shows a similar trend with contractors.

Figure 4.3. Distribution of Average Firm Ages according to the Respondent Type.

• Total turnover

The average turnover of the respondent companies is 612 Million USD and the max-

imum value for turnover is 6.5 billion USD. Figure 4.4 shows the range of turnover

of respondent companies. According to this figure, it is seen that majority of the

responding firms are in the 600-800 and 800-1000 million USD range.

Figure 4.4. Distribution of Firms in terms of Total Turnover.

Figure 4.5 shows distribution firms in terms of total turnover according to their
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types. It is seen that contractors are the dominators in terms of achieving the total

turnover.

Figure 4.5. Distribution of Type of Respondent Firm in terms of Total Turnover.

4.1.2. General Information about the Projects

The figures below present various information about the projects of the respond-

ing firms.

• Type of Project

Figure 4.6 presents the distribution of projects according to the project type. It is seen

that most of the projects are building projects where minority involves transportation,

industrial, water structures, infrastructure, and other projects respectively.

Figure 4.6. Distribution of Projects in terms of Project Type.
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• Project Ownership

Figure 4.7 presents the distribution of the projects according to the project ownership.

It is indicated that most of the firms executed their projects by the sole ownership.

Figure 4.7. Distribution of Projects in terms of Project Ownership.

• Role in the Project

Figure 4.8 presents the role of the responding firms in the projects. According to this

figure, it is reported that most of the firms were involved in the projects as contractor.

Figure 4.8. Distribution of the Projects in terms of Role of Firms in the Project.

• Project Completion Time
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Figure 4.9 presents the project completion time according to the type of respondent.

According to this figure, it is reported that the longest project duration belongs to

contractors and subcontractors with the completion time of 3.5 and 3.3 years, respec-

tively. Next longest project completion time belongs to project executors, structural

designers, architectural designers, and owners respectively.

Figure 4.9. Project Completion Time in terms of Respondent Type.

• Contract Duration for Projects

Figure 4.10 presents the average contract duration for the completed projects based

on type of respondents. According to this figure, it is seen that subcontractors have

the longest contract duration for execution of projects with a 3.2 years of contract.

Following subcontractors, contractors (2.6 years), project executors (2.5 years), owners

(2.2 years), structural designers (1.6 years), and architectural designers (1.8 years)

have the longest contract durations respectively. Moreover, it is also seen that there

are slight deviations between actual project completion time and contract duration

for projects. This indicates that some of the projects were completed with delays in

project schedule.
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Figure 4.10. Average Contract Duration of Projects in terms of Respondent Type.

• Contractual Budget

Figure 4.11 indicates the contractual budget vs. number of projects. According to this

figure, it might be seen that majority of the projects (37) have the average contractual

budget (between 400-600 million USD). Moreover, a considerable portion of the projects

was executed with a contractual budget ranging between 200-400 million USD and 600-

800 million USD. A minority of projects was executed ranging between 800-1000 and

over 1000 million USD. Finally, 13 projects were reported that they were executed

s with a contractual budget ranging between 0-200 million USD. This proves that

respondents who took part in the online questionnaire are large-scale firms, which

executed several high budgeted projects.

Figure 4.11. Number of Projects in terms of Contractual Budget.
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• Contract Type

Figure 4.12 presents the contract type according to the number of projects. Ac-

cording to this figure, it is seen that majority of the projects were executed with unit

price contracts. 27 projects were executed with turnkey contract type where 16 projects

were with lump sum. Finally, 6 of the projects were executed with cost-plus fee type

contract where 2 were delivered with build-operate-transfer type of contract.

Figure 4.12. Contract Type according to the Number of Projects.

4.1.3. Distribution of Rating Levels of Performance Model Components

The components of performance model are investigated through the ratings of

respondent companies. Below figures present the average ratings for each component

developed under each knowledge area and project management performance. The fig-

ures report that all components are evaluated to be valid and comprehensive based

on the perceptions of respondent companies considering the high ratings. This proves

that the study has reached its target population and revealed the need for a more com-

prehensive and generic approach to evaluate project management performance model

by the construction specific components, which help companies with measuring and

improving their project management performance.
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4.1.3.1. Project Integration Management. Table 4.1 presents the abbreviations for the

components of project integration management.

Table 4.1. Components of Integration Management.

Abbreviation Component

I1 Development of Project Charter

I2 Knowledge Integration

I3 Process Integration

I4 Staff Integration

I5 Supply Chain Integration

I6 Integration of Changes

Figure 4.13 shows the distribution of components of project integration manage-

ment. According to this figure, it can be seen that all components are rated around

3.5, which proves the reliability of the components in terms of explaining its construct.

Among those, majority of the responding firms indicated that they perform very well

in “staff integration” in their projects. Enberg (2012) implied the critical role of “staff

integration” for project success. Secondly, firms reported that they successfully handle

with the “integration of changes” to perform well in project integration management.

In this respect, Hornstein (2015) emphasized that dealing with integration of changes in

a successful manner is essential for a successful project management scheme. The high

ratings for “supply chain integration”, “knowledge integration”, “process integration”

and “development of project charter” prove that firms perform well in the achievement

of those components for the project success. Previous studies also reported that high

performance in the realization of integration management functions such as process

integration, knowledge integration, and supply chain integration are keys to achieve

project success (Ernst et al., 2010; Heising, 2012; Kleinschmidt et al., 2007).
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Figure 4.13. Distribution of Components of Project Integration Management.

4.1.3.2. Project Scope Management. Table 4.2 presents the abbreviations for the com-

ponents of project scope management.

Table 4.2. Components of Project Scope Management.

Abbreviation Component

S1 Scope Planning

S2 Scope Definition

S3 Scope Changes

Figure 4.1 presents the distribution of components of project scope management.

According to this figure, firms reported that they cope with “scope changes” in a

successful manner so that they ensure the higher performance in scope management.

Previous studies underlined that dealing with scope changes in an effective manner

leads to project success (Ibbs and Nguyen, 2007; Abrantes and Figueiredo, 2014).

Firms also responded that they perform well in “scope definition” and “scope plan-

ning”. Research studies also indicated the level of success of those components leads

to successfully executed projects (Song and Abourizk, 2005; Qureshi et al., 2009).
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Figure 4.14. Distribution of Components of Project Scope Management.

4.1.3.3. Project Time Management. Table 4.3 presents the abbreviations for the com-

ponents of project time management.

Table 4.3. Components of Project Time Management.

Abbreviation Component

T1 Activity Definition

T2 Activity Sequencing

T3 Time Estimation

T4 Development of Project Schedule

T5 Schedule Monitoring, Control and Revision

Figure 4.15 presents the distribution of components of project time management.

According to this figure, it is indicated that firms perform well in the “development

of project schedule” in their projects. Indeed, project time management starts with

developing a project schedule, which shows the progress of the project. The critical role

of project schedule in achieving higher performance in time management practices was

highlighted in most of the research studies (Moosavi and Moselhi, 2014; Berssaneti and

Carvalho, 2015). Firms reported that they are good at “activity definition” in realizing

time management in their projects. They also indicated that they perform well in “time

estimation” and “schedule monitoring, control and revision”. Previous studies implied

the addressing those components to achieve higher success in the projects is essential
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(Guerrero et al., 2014; Berssaneti and Carvalho, 2015). Finally, firms rated “activity

sequencing” as one the most successfully addressed components of time management

for which it was demonstrated essential role of this component in obtaining higher

performance in the projects (Liberatore and Pollack-Johnson, 2006).

Figure 4.15. Distribution of Components of Project Time Management.

4.1.3.4. Project Cost Management. Table 4.4 presents the abbreviations for the com-

ponents of project cost management.

Table 4.4. Components of Project Cost Management.

Abbreviation Component

C1 Cost Estimation

C2 Determination of Budget

C3 Cost Control

Figure 4.16 presents the distribution of components of project cost management.

According to this figure, firms responded that they are mostly good at “determination

of budget”, which is among the most critical components of project cost management.

Previous studies also proved that budget determination is one of the most important

steps of cost management to achieve higher success rate (Kim et al., 2012; Xu et al.,

2012). Firms responded that they are successful in achieving “cost control” and “cost
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estimation” practices. Indeed, majority of the research underlined the importance

of performing well in those components to experience enhanced performance in the

projects (Xu et al., 2012; Yildiz et al., 2014; Khodakarami and Abdi, 2014).

Figure 4.16. Distribution of Components of Project Cost Management.

4.1.3.5. Project Quality Management. Table 4.5 presents the abbreviations for the

components of project quality management.

Table 4.5. Components of Project Quality Management.

Abbreviation Component

Q1 Quality Definition

Q2 Quality Standardization

Q3 Quality Assurance and Control

Figure 4.17 shows the components of project quality management. According

to this figure, it might be seen that “quality standardization” and “quality assurance

and control” were rated as the most successfully realized components of project quality

management. The necessity for careful consideration of those components to experience

higher success rates was previously underlined in several studies (Jabbour et al., 2014;

Wanberg et al., 2013; Flyvbjerg, 2014). Firms responded that they perform well in

“quality definition” in their projects as evidenced by Wanberg et al., (2013) study

indicating that quality should be defined clearly in order to have improved performance.
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Figure 4.17. Distribution of Components of Project Quality Management.

4.1.3.6. Project Human Resource Management. Table 4.6 presents the components of

human resource management.

Table 4.6. Components of Project Human Resource Management.

Abbreviation Component

H1 Project Team Composition

H2 Workforce Planning

H3 Staff Training

H4 Performance Development

H5 Performance Evaluation

Figure 4.18 demonstrates the distribution of the components of project quality

management. According to this figure, it is reported that “project team composition”

has the highest ranking. Indeed, well-set project team plays a critical role in the fast

progress of the projects as indicated in several research studies (Buller and McEvoy,

2012; Khan and Rasheed, 2014). Firms reported that they are good at “workforce

planning”, which is among the essential components of project human resource man-

agement. Since projects are successfully executed with the planned resources and work

force, the efficient handling of those has a critical impact on the project management

performance as previously stated in majority of the research studies (Tabassi and Bakar,
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2009; Zwikael and Aviram, 2010). “Performance evaluation” was also rated as another

important component, which is frequently conducted by responding firms. Further-

more, firms reported that they extensively conduct “staff training” and “performance

development” to perform well in human resource management. The frequency of staff

training and performance development for the project success was previously shown in

past studies (Huselid et al., 1997; Minbaeva, 2005; Birasnav, 2014).

Figure 4.18. Distribution of Components of Human Resource Management.

4.1.3.7. Project Communications Management. Table 4.7 presents the components of

project communications management.

Table 4.7. Components of Project Communications Management.

Abbreviation Component

C1 Communication Strategies

C2 Communication Technology

C3 Coordination and Collaboration

C4 Knowledge Sharing

C5 Multi-Cultural Communication

Figure 4.19 presents the distribution of components of project communications

management. According to this figure, it is seen that firms perform well in “coordina-

tion and collaboration” in the context of communications management in their projects.



89

As previously underlined in most the studies (Senescu et al., 2013; Zhang and Ng, 2013;

Arriagada and Alarcon, 2014), construction firms, which implement better coordina-

tion and collaboration practices are more likely to achieve higher success. Similarly,

firms responded that they achieve “knowledge sharing” up to a great extent in their

projects. Arriagada and Alarcon (2014) also mentioned that projects are executed

with enhanced communication when knowledge sharing is performed in a successful

manner. Firms stated that they extensively benefit from the “communication technol-

ogy”, which enables easy knowledge transfer and information sharing. Firms indicated

that they mostly set up “communication strategies” and care about ”multi-cultural

communication” in performing better in communications management. Majority of

the past studies underlined the importance of setting communication strategies and

enhancing multi-cultural communication for the success of projects (Pheng and Leong,

2000; Ochieng and Price, 2010; Meng, 2012; Badir et al., 2012).

Figure 4.19. Distribution of Components of Project Communications Management.

4.1.3.8. Project Risk Management. Table 4.8 presents the components of project risk

management.

Table 4.8. Abbreviations for Components of Project Risk Management.

Abbreviation Component

R1 Risk Identification

R2 Risk Analysis

R3 Risk Allocation

R4 Risk Control
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Figure 4.2 shows the distribution for the components of project risk management.

Firms reported that they perform well in “risk identification” more than the other com-

ponents of risk management. Several studies emphasized that accurate identification of

risks is critical for achieving higher success in projects (Hoffmann et al., 2013; Hwang

et al., 2014; Oehmen et al., 2014; Sousa et al., 2014). Secondly, firms indicated that

they are good at “risk analysis”, which is another essential component of risk man-

agement. It is implied that a successful risk analysis leads to improved performance

and risk management practices (Teller and Kock, 2013). Finally, firms reported that

they successfully cope with “risk control” and ”risk allocation” components in their

projects. Past studies mentioned that risk management practices are effectively con-

ducted through the careful consideration of risk control and allocation (Sousa et al.,

2014; Yildiz et al., 2014).

Figure 4.20. Distribution of Components of Project Risk Management.

4.1.3.9. Project Procurement Management. Table 4.9 presents the components of project

procurement management.

Table 4.9. Abbreviations for Components of Project Procurement Management.

Abbreviation Component

P1 Supplier Selection

P2 Type of Contract

P3 Supply of Resources

P4 Risk Management in the Supply Process
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Figure 4.21 indicates the distribution of the components of project procurement

management. According to this figure, it is seen that firms are successful in select-

ing the right “type of contract” with the procurers. The importance of selecting the

accurate type of contract for the success of procurement management was previously

stated in several studies (Meng et al., 2011; Ruparathna and Hewage, 2014). Respond-

ing firms reported that they are quite good at “supplier selection”, which is one of the

critical components of procurement management. In this respect, it was shown that

selecting the right supplier strongly contributes to the success of procurement man-

agement (Ruparathna and Hewage, 2014). The high ratings for “supply of resources”

and “risk management in the supply process” reflect that firms are successful in timely

supply of resources and managing risks in the supply process. Past studies prove that

supplying resources in a timely manner and managing risks in the procurement process

have a strong contribution to the success of procurement practices (Chopra and Sodhi,

2004; Meng et al., 2011).

Figure 4.21. Distribution of Components of Project Procurement Management.

4.1.3.10. Project Stakeholder Management. Table 4.10 presents the components of

project stakeholder management.
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Table 4.10. Components of Project Stakeholder Management.

Abbreviation Component

S1 Identification of Stakeholders

S2 Stakeholder Needs, Interests, and Influences

S3 Stakeholder Engagement

S4 Stakeholder Conflicts

Figure 4.22 presents the distribution for the components of project stakeholder

management. Firms reported that they deal with “stakeholder engagement” well in

their projects as evidenced by several studies highlighting the strong effect of stake-

holder engagement in the project success (Missonier and Loufrani-Fedida, 2014; Mok et

al., 2015). “Stakeholder needs, interests, and influences” was rated high by the respon-

dents proving their expertise in addressing stakeholder inquiries. Mok et al., (2015)

underlined the necessity for the determination of stakeholder needs and interests for

achieving success in stakeholder management. Moreover, accurate “identification of

stakeholders” and successful handling of “stakeholder conflicts” were reported as es-

sential for achieving improved performance in stakeholder management as previously

evidenced by several research studies (Yang et al., 2011; Missonier and Loufrani-Fedida,

2014).

Figure 4.22. Distribution of Components of Project Stakeholder Management.
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4.1.3.11. Project Safety Management. Table 4.11 presents the components of project

safety management.

Table 4.11. Components of Project Safety Management.

Abbreviation Component

S1 Safety Awareness and Culture

S2 Safety Planning

S3 Safety Training

S4 Safety Implementation

S5 Safety Inspection and Monitoring

Figure 4.23 indicates the distribution of components of project safety manage-

ment. According to this figure, it is seen that firms are good at “safety implementa-

tion”, which is one of the most essential components of safety management. Studies

prove that success in implementing safety leads to a more effective safety management

system (Sousa et al., 2014; Choudhry, 2014; Tappura et al., 2015). Similarly, firms

reported that they perform well in ”safety inspection and monitoring”. In this respect,

Hsu et al., (2012) revealed that safety inspection and monitoring is crucial for a suc-

cessful safety management scheme. Firms responded that they are successful in “safety

planning” in their projects. Research studies revealed that an efficient safety plan re-

sults in improved performance (Molenaar et al., 2009; Cheng et al., 2012). It is seen

that firms are sensitive about “safety awareness and culture” and they mostly consider

safety awareness as one of the most critical elements of project success. As evidenced

by Demirkesen and Arditi (2015), enhancing a safe aware culture among workers is very

important in terms of achieving high safety performance in construction projects. Fi-

nally, firms reported that they frequently organize “safety training” sessions for better

managing safety. Previous studies indicated that frequently organized safety trainings

are paths to success in safety management practices (Choudhry, 2014; Tappura et al.,

2015; Demirkesen and Arditi, 2015).
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Figure 4.23. Distribution of Components of Project Safety Management.

4.1.3.12. Project Environmental Management. Table 4.12 presents the components of

project environmental management.

Table 4.12. Components of Project Environmental Management.

Abbreviation Component

E1 Environmental Implementation and Control Measures

E2 Environmental Impact

E3 Environmental Policies and Regulations

Figure 4.24 presents the distribution for the components of project environmen-

tal management. According to this figure, it is seen firms accurately determine “en-

vironmental impact” in their projects. The importance of accurate determination of

environmental impact was mentioned in several studies (Shen et al., 2011; Goh and

Rowlinson, 2013; Fuertes et al., 2013). Moreover, firms responded that they perform

well in the accurate development of “environmental implementation and control mea-

sures” and in the commitment to “environmental policies and regulations”. Previous

studies showed that commitment to environmental issues such as policies, regulations,

control measures and implementation are the facilitators for a successful environmental

management scheme (Park and Ahn, 2012; Fuertes et al., 2013; Goh and Rowlinson,

2013).
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Figure 4.24. Distribution of Components of Project Environmental Management.

4.1.3.13. Project Financial Management. Table 4.13 presents the components of project

financial management.

Table 4.13. Components of Project Financial Management.

Abbreviation Component

F1 Cash Flow Planning

F2 Cash Flow Analysis

F3 Foreign Exchange Risk

F4 Cash Flow Monitoring and Control

Figure 4.25 presents the distribution for components of project financial man-

agement. As the figure shows, firms reported that they perform well in “cash flow

monitoring and control” in their projects. Indeed, several research studies emphasized

the importance of improved performance in cash flow monitoring and control for the

successful execution of projects (Kao et al., 2009; Akanni et al., 2015). Moreover, firms

responded that they are good at “cash flow planning” and “cash flow analysis”, which

are the essential components of financial management. Finally, it was shown that firms

have considerable success in considering “foreign exchange risk”. Research studies also

implied that accurate prediction and evaluation of foreign exchange risk has a consid-

erable contribution to the success of financial management practices (Boussabaine and

Kaka, 1998; Maravas and Pantouvakis, 2012; Mbabazize et al., 2014).
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Figure 4.25. Distribution of Components of Project Financial Management.

4.1.3.14. Project Claim Management. Table 4.14 presents the components of project

claim management.

Table 4.14. Components of Project Claim Management.

Abbreviation Component

C1 Claim Identification

C2 Claim Notification

C3 Claim Resolution

C4 Claim Prevention

Figure 4.26 shows the distribution for the components of project claim manage-

ment. According to this figure, it is seen that firms perform well in accurate “claim

identification”. Furthermore, it is shown that firms are good at timely “claim notifi-

cation”. There are several studies, which indicated that timely notification of claims

results in success of claim management processes (Kartam, 1999; Kululanga et al.,

2001).The results revealed that firms are good at “claim prevention” and “claim reso-

lution”, which are the essential components of claim management. Past studies demon-

strated that timely resolution of claims and effectiveness in claim prevention leads to a

more successful project management (Kululanga et al., 2001; LaBarre and El-adaway,

2014).
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Figure 4.26. Distribution of Components of Project Claim Management.

4.1.3.15. Project Management Performance. Table 4.15 presents the components of

project management performance.

Table 4.15. Components of Project Management Performance.

Abbreviation Component

P1 Time

P2 Cost

P3 Quality

P4 Safety

P5 Client Satisfaction

Figure 4.27 presents the distribution for the components of project management

performance. According to this figure, it is seen that firms are more successful in

achieving “quality” in their projects. It is shown that firms satisfy “safety” objectives

as well as “time”. Several research studies also prove that safely completed work and

on time completion are the most important project success indicators (Khosravi and

Afshari, 2011; Chan et al., 2002). Firms provided that they mostly achieve “client

satisfaction” and “cost” objectives in their projects. The importance of satisfying

the client and completing the project under budget in terms of project success was

previously shown in several studies (Shields et al., 2003; Nassar and Abourizk, 2014).
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Figure 4.27. Distribution of Components of Project Management Performance.

Figure 4.28 presents the distribution of ratings for the individual knowledge areas

based on the success level of respondents of the survey. The figure is generated by the

assumption of same importance weight for the variables of knowledge areas. According

to this Figure, respondents indicated that quality, time, and cost management are

the top three knowledge areas that they perform. However, risk management, human

resource management, and safety management are rated as the lowestthree performing

knowledge areas.

Figure 4.28. Success Level for Individual Knowledge Areas.
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4.2. Structural Equation Modeling (SEM)

Structural equation models (SEMs) are multivariate regression models, which are

also called as simultaneous equation models. SEM is a multivariate statistical method-

ology, which takes confirmatory approach into account to analyze a structural theory

based on a phenomenon and, which tests hypotheses among observed and latent vari-

ables (Bollen and Long, 1993; Hoyle, 1995; Kline, 1998; Bryne, 2006). In a structural

equation model, variables might be both continuous and discrete. SEM is used to inves-

tigate direct and indirect relationships between one or more independent variables and

one or more dependent variables. SEM is also known as causal modeling, causal anal-

ysis, simultaneous equation modeling, analysis of covariance structures, path analysis,

dependence analysis, or confirmatory factor analysis (Kline, 1998).

A typical SEM has two parts as the measurement and the structural model (Kline,

1998). The measurement model represents the extent to which latent variables or the

hypothetical constructs are measured by means of the observed variables while the

structural equation model represents the causal relationships among latent variables.

It is assumed that the latent variables have causal relationships among themselves while

the observed variables have the symptoms of the latent variables in SEM. A measured

variable might be simply defined as a variable, which might be observed directly and is

measurable. A latent variable is a variable, which cannot be directly observed and must

be inferred from the measured variables. Latent variables are also known as factors,

constructs, or unobserved variables.

SEM technique has several superiorities over the other methods. For example,

SEM goes beyond the conventional multiple regression, factor analysis and analysis

of variance (ANOVA). In addition, SEM allows carrying out factor analysis and path

analysis simultaneously unlike the factor analysis and multivariate regression (Xiong

et al., 2015). Constructing structural equations also offer several advantages when

compared to the regression parameters in the cases where the observed variables have

not been measured or the observed variables contain measurement errors, and when

there is interdependence or simultaneous causation among the observed response vari-
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ables (Gefen et al., 2000; Kline, 2005; Xiong et al., 2014). Moreover, SEM also allows

estimating constant intercept terms, mean values of latent variables, and interaction

effects. One other benefit of using SEM is that it allows group comparisons by the use

of a holistic model, which brings up more sound impressions than traditional ANOVA.

Longitudinal designs where time lag variables are used might be also handled by SEM.

SEM has some assumptions in that there is a “causal” structure among a set of

latent variables, and the observed variables are indicators or symptoms of the latent

variables. Latent variables might be also linear combination of the observed variables or

intervening variables in a causal chain. SEM adopts a methodology where the models

might include latent variables, measurement errors, reciprocal causation, interdepen-

dence, and simultaneity. Therefore, it is a sound technique to analyze complex and

multidimensional relationships.

4.2.1. Definitions of Terms

A typical SEM has the following concepts:

• Path diagram presents the investigator visually for examining the outputs.

• Measurement models represent a priori hypothesis regarding the relations between

observed variables and latent variables. Confirmatory Factor Analysis (CFA) can

be used for measurement models. Those models aim to reveal how well the

observed variables serve as a measurement instrument for latent variables.

• Structural models involve relationships among the latent constructs. In a struc-

tural model, one-headed arrows represent regression relationships where two-

headed arrows represent correlation relations.

• Observed variables, which are also called indicator or manifest variable are vari-

ables that can be manipulated by researchers and their effects can be observed.

• Latent variables are the variables, which can only be measured indirectly. They

are unobservable, hypothetical constructs and their effects cannot be observed

directly. Rather, effects of observed variables are used to represent the latent

variables’ effects.
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• Latent endogenous variables, which are also called as latent dependent variables

represent the effects of other latent variables. Measurements of these variables

are made on observed dependent variables.

• Latent exogenous variables, which are also called as latent independent variables

affect other variables in the model. Measurements of these variables are made on

observed independent variables.

• Direct effect depicts causal effects that are presumed to flow from one latent vari-

able to another. Statistical estimates of direct effects are called path coefficients.

• Indirect effect, also called as mediator effect, involves one or more intervening

variables that transmit some of the casual effects of prior variables onto subse-

quent variables.

• Diagrammatic Syntax is where the latent variables or factors are indicated by

circles. The observed variables are indicated by squares.

Figure 4.29 represents a simple example of a structural equation model. This

model shows the effect of latent variable Y1 on latent variable Y2, and it also pictures

that manifest variables are used to represent the latent variables. In the figure, manifest

variables are presented in the rectangles where the latent variables in the ellipses, and

measurement errors are shown in circles and with arrows representing the direction of

the effects. According to the Figure 4.29, when the directional arrow between Y1 and

Y2 is presented by a correlation on a two-way arrow form, it is stated that the model

is a confirmatory factor analysis (CFA), which aims to test whether manifest variables

explain latent variables well (convergent validity), and whether Y1 and Y2 are different

(discriminant validity) (Xiong et al., 2015).
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Figure 4.29. Schematic Diagram of Structural Equation Model (Xiong et al., 2015).

4.2.2. Steps of SEM

SEM is conducted in four main steps; model specification, model identification,

test of model fit, and model modification.

• Model specification: describes the formal statement of a model where the rela-

tionships between variables are derived by setting fixed or free parameters. Re-

searcher’s priori hypothesis should comply with the selection of which parameters

are to be used as fixed or free. A theory-based model comes up with a unique

covariance matrix.

• Model identification: consists of the determination of the estimation method for

model and specification of the fixed, free or constrained parameters. It must be

obtained a unique value for each free parameter from the observed data. There

are different model estimation methods such as maximum likelihood (MLE), gen-

eralized least squares (GLS), asymptotically distribution free (ADF) estimator,

weighted least-squares (WLS), unweighted least-squares (ULS), and two-stage

least-squares (TSLS). The selection of estimation method relies on the sample

size and distribution of the data.

• Model fit: or goodness of fit is assessed by the examination of analyses results

based on several fit indices, which are explained below.

– Chi-Square (X2): This statistic relies on generalized likelihood ratio. Chi-

square is the measure of how close the observed values are to the values
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that would be expected under the fitted model. In chi-square goodness of

fit test, low and non-significant values are desired. However, this statistic

is very sensitive to sample size, which comes up with higher and significant

values as the sample size increases. Therefore, there is no agreed way of

interpreting this statistic.

– Goodness of Fit Index (GFI): This index is less sensitive to sample size and

is more standardized compared to other indices. The value of GFI ranges

between 0 (poor fit) and 1 (perfect fit). The values greater than 0.9 are

acceptable for GFI.

– Comparative fit index (CFI): CFI is a widely used test statistic in the model

fit interpretation in SEM. CFI compares the existing model fit with a null

model also called as independence model having the assumption of uncorre-

lated latent variables. Values of CFI ranges between 0 and 1 where valuesap-

proaching 1 indicate a very good fit. Values greater than 0.9 are acceptable

in CFI, which explains that 90% of the covariance in the data might be

reproduced by the given model.

– Incremental Fit Index (IFI): This index is similar to CFI in that it compares

the researcher’s model to a null model. It is insensitive to sample size.

Values greater than 0.9 are regarded as acceptable and the maximum value

of perfect fit might exceed 1.

– Normed Fit Index (NFI): This index represents the proportion by which the

researcher’s model improves fit compared to the null model. The values of

NFI lie between 0 (poor fit) and 1 (perfect fit). Values below 0.9 bring the

need for specification of the model.

– Non-normed Fit Index (NNFI): NNFI, also called as Tucker-Lewis index,

is another comparison index where the researcher’s model is compared to a

baseline model. Its range lies between 0 (poor fit) and 1 (perfect fit).

– Adjusted Goodness of Fit Index (AGFI): This index is mostly used in com-

plex models. This index corrects GFI that is affected by the number of

indicators of each latent variable. Similar to GFI, its range varies from 0 to

1 and values greater than 0.9 are acceptable for GFI.

– Root Mean Square Error of Approximation (RMSEA): This measure is used
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to analyze discrepancy between the hypothesized model and the population

covariance matrix. RMSEA values range from 0 to 1 where smaller values

indicate good fit. A value of .06 or less is acceptable for RMSEA.

• Model modification: This step is must when the model is inconsistent with the

data collected and when the estimated covariance matrix does not provide a

reasonable and parsimonious explanation of the data. In this step, the model

may be re-specified by changing model parameters. For the analysis of samples

from several populations simultaneously, some or all of the parameters may be

constrained to be equal across groups.

4.2.3. SEM Software Packages

There are several software programs for SEM such as LISREL, SIMPLIS, SAS

CALIS, AMOS, and EQS. In this research, AMOS (Analysis of Moment Structures) is

used since it is a user-friendly program and it is easy to follow the processes.

4.2.4. Benefits of SEM

SEM is very similar to multiple regression but it has some superiorities since

it involves the modeling of interactions, nonlinearities, correlated independents, mea-

surement error, correlated error terms, multiple latent independents each measured by

multiple indicators, and one or more latent dependents also each with multiple indica-

tors. SEM is more of an extension of the general linear model (GLM), which includes

multiple regression. SEM is efficient in comparing alternative models in order to assess

relative model fit since regression is susceptible to error of interpretation by misspecifi-

cation (Isik, 2009). The ease of use in SEM’s graphical modeling interface, desirability

of testing models overall rather than individual coefficients, the ability to test models

with multiple dependents, modeling mediating variables without the need of an addi-

tive model, modeling error terms, testing coefficients across multiple between-subjects

groups, handling difficult data such as auto correlated error, non-normal data, and

incomplete data makes the use of SEM more attractive than any other methods in

modeling. SEM has three distinct features as specified by Hair et al., (2006):
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• Ability to estimate multiple and interrelated dependence relationships

• Ability to represent unobserved concepts in these relationships and to correct

measurement errors in the estimation process

• Ability to define a model explaining the entire set of relationships.

4.2.5. SEM Approach in Construction Research

SEM has been widely used in several research studies since 1980s (Xiong et al.,

2015). The SEM applications have been still accelerating and SEM has given reason-

able results in especially in measurement and structural analyses so far (Bentler, 1989;

Joreskog and Sorbom, 1996; Byrne, 2001; Hairet et al., 2006; Bagozzi and Yi, 2012).

Although SEM applications are widespread in different research areas, the use of SEM

in construction research is relatively new. For example, Sarkar et al., (1998) inves-

tigated the strategic role of relational bonding between variables such as role clarity,

the collaborative behavioral processes of global construction firms, resource interdepen-

dence, and termination costs. In their study, they have constructed causal relationships

between the variables and proposed a structural equation model. In another study con-

ducted by Molenaar et al., (2000) developed a structural equation model to investigate

the effects of a range of factors on contract disputes between owners and contractors.

Mohamed (2003) conducted research on performance of international joint ventures. In

his study, he investigated the effect of key processes such as partner selection, venture

formation, and operation on venture performance by constructing a structural equation

model. Ahuja et al., (2010) investigated causal relationships between factors affecting

ICT adoption for building project management. In this context, they constructed a

structural equation model to test the causal relationships between quantitative factors.

Ding and Ng (2010) explored personal construct-based factors and their impacts

on interpersonal trust in a design project team. Within this context, they constructed

a structural equation model to test the factors explored. Lee and Yu (2012) devel-

oped a success model for project management system. In their study, they used SEM

to investigate the effects of three antecedent variables on the intention to use project

management information system, on the user satisfaction and the effect on the construc-
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tion management efficiency. In a similar study, Yang ,, (2012) assessed the impacts of

information technology on project success through a structural equation model. Their

conclusion was that project performance is not directly affected by the information

technology except the mediator role of knowledge management. In another study, Son

et al., (2012) developed a structural equation model to measure technology acceptance

and usage of mobile computing devices among construction professionals. In a similar

study, Park et al., (2012) expanded the research on technology acceptance model and

they investigated the acceptance of web-based training among construction profession-

als through a structural equation model.

4.3. Analysis of the Measurement Model

Specification of the relationships among the latent variables and determination

of the measurement method of those latent variables constitute the first step in con-

structing a structural model. In this study, 63 variables were identified as the key

components of project management knowledge areas and project success. Then, the

hypotheses were constructed among those latent variables. The data collected from a

total of 121 questionnaires were analyzed using AMOS, an SEM tool. SEM has several

sample size requirements. For example, Kline (2011) recommends a sample size at least

200 or 5 or 10 cases per parameter. Smilarly, Bentler and Chou (1987) recommended 5

cases for each parameter in SEM. Loehlin (1994) demonstrated that at least 100 cases

should exist for SEM and a sample size of 200 would generate better results. Wolf et

al., (2013) reported that size requirements for structural equation models range from

30 (simple CFA with four indicators and loadings around 0.80) up to 450 cases (me-

diation models). However, as indicated by MacCallum and Tucker (1991), it is not

possible to derive an appropriate minimum sample size in accordance with all condi-

tions. Although the sample size used in this research meets majority of the researchers’

recommendations regarding a minimum sample size of 100 cases (Tinsley and Tinsley,

1987; Anderson and Gerbing, 1988; Ding, et al., 1995; Tabachnick and Fidell, 2001),

there is still no strict rule in determining an accurate sample size requirement.
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4.3.1. Validity of the Performance Measures and Indicators

Construct validity refers to the degree to which a latent variables measures what

it intends to measure. Construct validity testing involves several sub-dimensions and

those sub-dimensions, namely the “content validity”, “scale reliability”, “convergent

validity”, and discriminant validity need to be satisfied to ensure construct validity.

• Content Validity Testing: Content validity is expressed as the degree that a

construct is represented by its components or facets, which cover the domain of

meaning for the construct (Dunn et al., 1994). The concept domain is entitled by

the theoretical definition that must reflect the meanings related to the concept

depending on the prior research to clarify the dimensions behind (Bollen, 1989).

Researcher judgment and insight is applied to satisfy content validity since there

is no formal statistical test (Garver and Mentzer, 1999). In this respect, an

extensive literature survey was conducted to reveal variables that define latent

variables. The content validity testing is conducted based on the interviews made

with the academic and professional experts regarding the construction specific

performance measures. Table 4.3.1 shows the latent and constituent variables

developed.

Table 4.16. Latent and Constituent Variables.

Model Variables

Project Integration Management

Development of Project Charter

Knowledge Integration

Process Integration

Staff Integration

Supply Chain Integration

Integration of Changes

Project Scope Management
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Table 4.16. Latent and Constituent Variables.

Model Variables

Scope Planning

Scope Definition

Scope Changes

Project Time Management

Activity Definition

Activity Sequencing

Time Estimation

Development of Project Schedule

Schedule Monitoring, Control and Revision

Project Cost Management

Cost Estimation

Determination of Budget

Cost Control

Project Quality Management

Quality Definition

Quality Standardization

Quality Assurance and Control

Project Human Resource Management

Project Team Composition

Workforce Planning

Staff Training

Performance Development

Performance Evaluation

Project Communications Management

Communication Strategies

Communication Technology

Coordination and Collaboration

Knowledge Sharing

Multi-Cultural Communication
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Table 4.16. Latent and Constituent Variables.

Model Variables

Project Risk Management

Risk Identification

Risk Analysis

Risk Allocation

Risk Control

Project Procurement Management

Supplier Selection

Type of Contract

Supply of Resources

Risk Management in the Supply Process

Project Stakeholder Management

Identification of Stakeholders

Stakeholder Needs, Interests and Influences

Stakeholder Engagement

Stakeholder Conflicts

Project Safety Management

Safety Awareness and Culture

Safety Planning

Safety Training

Safety Implementation

Safety Inspection and Monitoring

Project Environmental Management

Environmental Implementation and Control Measures

Environmental Impact

Environmental Policies and Regulations

Project Financial Management

Cash Flow Planning
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Table 4.16. Latent and Constituent Variables.

Model Variables

Cash Flow Analysis

Foreign Exchange Risk

Cash Flow Monitoring and Control

Project Claim Management

Claim Identification

Claim Notification

Claim Resolution

Claim Prevention

Project Management Performance

Time

Cost

Quality

Safety

Client Satisfaction

• Scale Reliability Testing: Reliability refers to consistency of measurement. The

reliability of a measure is expressed as the magnitude of the direct relations

that all variables excluding the error terms have on that measure in a structural

model (Bollen, 1989). The scale reliability refers to internal consistency of a

latent variable and is assessed by a coefficient called Cronbach’s alpha. The main

purpose of reliability testing is to investigate the degree to which an observed

indicator represents its correspondent latent variable.

This study conducted analyses on SPSS (Statistical Package for the Social Sci-

ences) and the results provided that Cronbach’s alpha values were all above 0.70 and

found as satisfactory as per Nunally’s recommendation (1978). Table 4.17 presents the

Cronbach’s alpha coefficients of all latent variables.
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Table 4.17. Cronbach’s Alpha Coefficients of the Latent Variables.

Latent Variables Cronbach’s Alpha Values

Project Integration Management 0.896

Project Scope Management 0.864

Project Time Management 0.898

Project Cost Management 0.898

Project Quality Management 0.917

Project Human Resource Management 0.875

Project Communications Management 0.898

Project Risk Management 0.945

Project Procurement Management 0.892

Project Stakeholder Management 0.935

Project Safety Management 0.954

Project Environmental Management 0.953

Project Financial Management 0.916

Project Claim Management 0.875

Project Management Performance 0.822

• Convergent Validity Testing: Convergent validity involves testing of whether all

items measuring a latent variable cluster together and form a single latent vari-

able. There are two ways of assessing convergent validity; overall goodness of fit

and examination of factor loadings.

Anderson and Gerbing (1988) stated that convergent validity might be examined

by the investigation of the statistical significance of the each construct’s factor loadings.

As explained above, convergent validity is simply tested by the examination of if all

items in a scale converge or load together on a single construct in the measurement

model. Convergent validity is satisfied when factor loadings are statistically significant

(Dunn et al., 1994). Overall fit of the measurement model, magnitude, direction, and

statistical significance of the estimated parameters between latent variables and their

indicators also need careful consideration to assess convergent validity. The analyses
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conducted in AMOS revealed that all factor loadings are significant at α = 0.05 (Table

??).

Table 4.18. Latent and Constituent Variables of the Model with Factor Loadings.

No Model Variables Factor Loadings

F1 Project Integration Management

V1 Development of Project Charter 0.761

V2 Knowledge Integration 0.834

V3 Process Integration 0.836

V4 Staff Integration 0.663

V5 Supply Chain Integration 0.71

V6 Integration of Changes 0.759

F2 Project Scope Management

V7 Scope Planning 0.831

V8 Scope Definition 0.81

V9 Scope Changes 0.732

F3 Project Time Management

V10 Activity Definition 0.835

V11 Activity Sequencing 0.8

V12 Time Estimation 0.763

V13 Development of Project Schedule 0.844

V14 Schedule Monitoring, Control and Revision 0.865

F4 Project Cost Management

V15 Cost Estimation 0.954

V16 Determination of Budget 0.89

V17 Cost Control 0.74

F5 Project Quality Management

V18 Quality Definition 0.861

V19 Quality Standardization 0.944

V20 Quality Assurance and Control 0.895
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Table 4.18. Latent and Constituent Variables of the Model with Factor Loadings.

No Model Variables Factor Loadings

F6 Project Human Resource Management

V21 Project Team Composition 0.61

V22 Workforce Planning 0.651

V23 Staff Training 0.824

V24 Performance Development 0.901

V25 Performance Evaluation 0.817

F7 Project Communications Management

V26 Communication Strategies 0.816

V27 Communication Technology 0.778

V28 Coordination and Collaboration 0.892

V29 Knowledge Sharing 0.838

V30 Multi-Cultural Communication 0.708

F8 Project Risk Management

V31 Risk Identification 0.883

V32 Risk Analysis 0.925

V33 Risk Allocation 0.913

V34 Risk Control 0.9

F9 Project Procurement Management

V35 Supplier Selection 0.901

V36 Type of Contract 0.875

V37 Supply of Resources 0.859

V38 Risk Management in the Supply Process 0.76

F10 Project Stakeholder Management

V39 Identification of Stakeholders 0.872

V40 Stakeholder Needs, Interests and Influences 0.913

V41 Stakeholder Engagement 0.929



114

Table 4.18. Latent and Constituent Variables of the Model with Factor Loadings.

No Model Variables Factor Loadings

V42 Stakeholder Conflicts 0.86

F11 Project Safety Management

V43 Safety Awareness and Culture 0.91

V44 Safety Planning 0.928

V45 Safety Training 0.894

V46 Safety Implementation 0.934

V47 Safety Inspection and Monitoring 0.912

F12 Project Environmental Management

V48 Environmental Implementation and Control Measures 0.913

V49 Environmental Impact 0.959

V50 Environmental Policies and Regulations 0.954

F13 Project Financial Management

V51 Cash Flow Planning 0.904

V52 Cash Flow Analysis 0.917

V53 Foreign Exchange Risk 0.789

V54 Cash Flow Monitoring and Control 0.871

F14 Project Claim Management

V55 Claim Identification 0.822

V56 Claim Notification 0.856

V57 Claim Resolution 0.806

V58 Claim Prevention 0.773

F15 Project Management Performance

V59 Time 0.499

V60 Cost 0.5

V61 Quality 0.591

V62 Safety 0.634

V63 Client Satisfaction 0.656
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Overall fit of the model might be assessed by the examination of goodness of

fit indices. For testing goodness of fit, Chi-square (X2) test was assessed. This test

is used to detect any significant difference between the actual and predicted matrices.

The smaller the X2 value, the better fit is observed. In AMOS, a ratio of X2/df (degree

of freedom) is proposed as a fit measure. Although there is no agreed consensus on

X22/df value, a ratio lower than 5.0 is an acceptable range (Marsh and Hocevar, 1985).

Relative fit index (RFI) (Bollen, 1986), Comparative fit index (CFI) (Bentler, 1990),

and Tucker-Lewis index (TLI) (Tucker and Lewis, 1973) are measures for comparing

the proposed model to the null or independence model. The values of those indices

lie between 0 and 1.0 where values approaching 1.0 indicate good fit. The root mean

square error of approximation (RMSEA) (Steiger and Lind, 1980) is a parsimony-

adjusted index, which includes a built-in correction for model complexity. A threshold

value of RMSEA was previous proposed by the researchers indicating that values less

than 0.10 shows acceptable fit (Kline, 1998).

• Discriminant Validity Testing: Discriminant validity refers to not highly corre-

lated constructs to prevent constructs from measuring the same thing. Discrimi-

nant validity is satisfied if different constructs measure different things especially

when constructs are highly correlated or similar in nature. Item from one scale

should not converge or load closely with items from a different scale. Highly cor-

related different constructs might indeed measure the same construct. Therefore,

relatively low correlations between constructs ensure the presence of discriminant

validity.

Within this context, intercorrelations for all constructs are researched. The corre-

lation matrices calculated for all constructs indicate that all intercorrelations are below

0.90 evidencing that there is no multicollinearity (Hair et al., 1998) and constructs have

discriminant validity. The investigation of intercorrelations reveals that all variables

are different from each other. Correlation matrices are provided in Appendix C.
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4.4. Analysis of the Structural Model

SEM was selected as the research method for the proposed model to analyze

a set of direct and indirect relations between dependent and independent variables.

SEM tests the hypotheses between the validated constructs. Interrelations among the

determinants of performance and effects of those on project management performance

are analyzed based on the hypotheses of the model.

4.4.1. Specification of the Model

An in-depth literature review was conducted to develop a conceptual model to

picture how the project management knowledge areas, called as determinants, interact

directly or indirectly and affect project management performance. Based on this input,

the model was structures as shown on Figure 4.30.

Figure 4.30. Project Management Performance Model.

The model can alternatively be described as a set of equations in addition to the

diagrammatic model by which researchers usually begin the process of specification.

An example of how the equations were formulated is as follows;
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• Project Management Performance = pathcoefficient1*project integration man-

agement + path coefficient 2* project scope management + path coefficient 3*

project time management + path coefficient 4* project cost management + path

coefficient 5* project quality management + path coefficient 6* project human

resource management + path coefficient 7* project communications management

+ path coefficient 8* project risk management + path coefficient 9* project pro-

curement management + path coefficient 10* project stakeholder management

+ path coefficient 11* project safety management + path coefficient 12* project

environmental management + path coefficient 13* project financial management

+ path coefficient 14* project claim management + error term 1

4.4.2. Estimation and Identification of the Model

Model estimation might be assessed with several methods. Some of frequently

used methods are maximum likelihood (ML), generalized least squares (GLS), asymp-

totically distribution free (ADF) estimator, and robust statistics. ML method refers

to derivation of parameter estimates, which maximize the likelihood (the continuous

generalization) where the data (the observed covariances) drawn from the population.

ML estimators are the maximizing parameters of a sample that is actually observed

(Winer et al., 1991).

One of the assumptions of ML estimations is that the population distribution for

the endogenous variables is multivariate normal. Although there are other estimation

methods than ML, the ease and frequency of use of ML method makes it more common

among the other estimation method since the use of another estimation method requires

explicit justification (Kline, 1998).

Normality is not required in robust method, which is one of its’ strengths. Stan-

dard errors and non-normality case is corrected by the robust method. Satorra and

Bentler (1994) stated that the Chi Square test is corrected conceptually. Moreover,

Bentler and Dijsktra (1985) mentioned that robust standard errors are the outputs of

the robust analysis and they are treated as correct in large samples even though the
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distributional assumption of the variables is wrong (Bentler, 2006). Robust statistics

are shown to perform better than uncorrected statistics especially when assumption of

normality fails to hold despite the demanding nature of those (Chou et al., 1991; Hu

et al., 1992). One of the most important handicaps of robust statistics is that those

statistics might be only computed from the raw data (Byrne, 2006).

The selection of estimation method relies on the sample size and the distribution

of the data. Thus, non-normality assessment and sample size need to be addressed at

the very beginning of the selection of the estimation method.

Multivariate normality of data generally hypothesized in SEM. Mardia (1970)

reported that normality hypothesis is rejected when the estimated z-score is out of

± 1.96 interval in a 0.05 confidence level. In this study, the data was found to be

non-normal. Hence, robust methodology was applied. AMOS provides a variety of es-

timation methods such as maximum likelihood (ML), unweighted least squares (ULS),

generalized least squares (GLS), Browne’s asymptotically distribution-free criterion

(ADF), and scale-free least squares. AMOS evaluates the model using more than two

dozen fit statistics, including Chi-square; AIC; Bayes and Bozdogan information crite-

ria; Browne-Cudeck (BCC); ECVI, RMSEA, andPCLOSE criteria; root mean square

residual; Hoelter’s critical n; and Bentler-Bonett and Tucker-Lewis indices. In this

study, ML was directed in AMOS with robust estimators as previously recommended

by (Yuan et al., 2005). Moreover, robust model fit indices such as TLI, CFI, and

RMSEA are provided.

4.4.3. Evaluation of the Model Fit

Evaluation of the model fit refers to how well the model explains the data. Once

the model fit is ensured, this means that the fit of the structural model to the data

is adequate and the model proposed is complete. In this study, it is shown that the

model explains the data well and fit is ensured. Figure 4.31 shows the initial structural

equation model with the path coefficients.
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Figure 4.31. The Initial Structural Equation Model with Path Coefficients.

The equations are as follows based on the initial structural equation model;

• Project Management Performance = 0.434* project integration management +

0.113* project scope management + 0.128* project time management + 0.226*

project cost management + 0.062* project quality management + 0.275* project

human resource management + 0.351* project communications management +

0.233* project risk management + 0.141* project procurement management +

0.084* project stakeholder management + 0.322* project safety management +

0.015* project environmental management + 0.221* project financial manage-

ment + 0.142* project claim management + 0.029D (R2=0.753)

• Project Scope Management = 0.887* project integration management + 0.105D

(R2=0.768)

• Project Time Management = 0.802* project scope management + 0.071D (R2=0.609)

• Project Cost Management = 0.323* project time management + 0.282* project

human resource management + 0.238* project financial management + 0.062D

(R2=0.282)

• Project Quality Management = 0.595* project scope management + 0.095* project
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cost management + 0.074D (R2=0.273)

• Project Risk Management = 0.646* project scope management + 0.099D (R2=0.372)

• Project Procurement Management = 0.512* project scope management + 0.272*

project quality management + 0.076D (R2=0.468)

• Project Stakeholder Management = 0.557* project communications management

+ 0.284* project environmental management + 0.091D (R2=0.318)

• Project Safety Management =0.535* project human resource management +

0.109D (R2=0.265)

• Project Environmental Management = 0.556* project risk management + 0.105D

(R2=0.287)

• Project Financial Management = 0.482* project risk management + 0.111D

(R2=0.202)

• Project Claim Management = 0.635* project time management + 0.080D (R2=0.343)

Based on the analysis results, insignificant paths were found. The relation be-

tween project environmental management and project management performance (path

coefficient 0.015), project claim management and project management performance

(0.142), project time management and project management performance (0.128), project

scope management and project management performance (0.113), project procure-

ment management and project management performance (0.141), project quality man-

agement and project management performance (0.062), project stakeholder manage-

ment and project management performance (0.084), and project cost management and

project quality management (0.095) were found statistically insignificant at 0.05 level.

Therefore, those paths were eliminated from the initial model. Figure 4.32 shows the

modified structural equation model with path coefficients.
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Figure 4.32. The Modified Structural Equation Model with Path Coefficients.

Following is the list of modified structural equations based on the modified struc-

tural model;

• Project Management Performance = 0.435* project integration management +

0.235* project cost management + 0.275* project human resource management +

0.352* project communications management + 0.234* project risk management

+0.323* project safety management + 0.222* project financial management +

0.033D (R2=0.638)

• Project Scope Management = 0.887* project integration management + 0.034D

(R2=0.772)

• Project Time Management = 0.804* project scope management + 0.070D (R2=0.616)

• Project Cost Management = 0.425* project time management + 0.294* project

human resource management + 0.241* project financial management + 0.073D

(R2=0.306)

• Project Quality Management = 0.595* project scope management + 0.075D

(R2=0.290)

• Project Risk Management = 0.647* project scope management + 0.098D (R2=0.376)
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• Project Procurement Management = 0.514* project scope management + 0.272*

project quality management + 0.075D (R2=0.478)

• Project Stakeholder Management = 0.557* project communications management

+ 0.284* project environmental management + 0.091D (R2=0.319)

• Project Safety Management =0.536* project human resource management +

0.108D (R2=0.269)

• Project Environmental Management = 0.556* project risk management + 0.104D

(R2=0.289)

• Project Financial Management = 0.482* project risk management + 0.111D

(R2=0.202)

• Project Claim Management = 0.639* project time management + 0.080D (R2=0.346)

The analysis results showed that project integration management (path coef-

ficient: 0.435), project financial management (0.222), project communications man-

agement (0.352), project cost management (0.235), project human resource manage-

ment (0.275), project risk management (0.234), and project safety management (0.323)

have a significant and positive effect on project management performance. In addi-

tion, significant and positive relations were detected between project integration-time

(0.887), scope-time (0.804), time-claim (0.639), scope-procurement (0.514), quality-

procurement (0.272), risk-environmental (0.556), human resource-safety (0.536), scope-

risk (0.647), scope-quality (0.595), risk-finance (0.482), human resource-cost (0.294),

and financial-cost (0.241). The hypotheses among those were all validated by the anal-

yses results. On the other hand, effect of project environmental management on project

management performance (0.015); claim-performance (0.142); time-performance (0.128);

procurement-performance (0.141); quality-performance (0.062); stakeholder-performance

(0.084); and cost-quality (0.095) were not found to be significant. A detailed discus-

sions regarding why some of hypotheses were not validated is given in the “summary

and discussion” section.

Table 4.19 presents the reliability values and fit indices for the constructs of the

model. Reliability is traditionally defined as the internal consistency of the constructs.

In a structural model, reliability refers to the magnitude of the direct relations with the
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measure for which the reliability is assessed excluding the error terms (Bollen, 1989).

In this study, the reliability test is assessed by Cronbach’s α coefficient. The reliability

of the all constructs is satisfied when Cronbach’s α coefficient exceeds 0.7 for all the

constructs (Nunnally, 1978). For testing goodness of fit, Chi-square test was assessed.

In SEM, Chi-square (X2) is used to detect any significant difference between the actual

and predicted matrices. The smaller the X2 value, the better fit is observed. In AMOS,

a ratio of X2/df (degree of freedom) is proposed as a fit measure. Although there is

no agreed consensus on X2/df value, a ratio lower than 5.0 is an acceptable range

(Marsh and Hocevar, 1985). Relative fit index (RFI) (Bollen, 1986), Comparative fit

index (CFI) (Bentler, 1990), and Tucker-Lewis index (TLI) (Tucker and Lewis, 1973)

are measures for comparing the proposed model to the null or independence model.

The values of those indices lie between 0 and 1.0 where values approaching 1.0 indicate

good fit. The root mean square error of approximation (RMSEA) (Steiger and Lind,

1980) is a parsimony-adjusted index, which includes a built-in correction for model

complexity. A threshold value of RMSEA was previous proposed by the researchers

indicating that values less than 0.10 shows acceptable fit (Kline, 1998). Table 4.19

proves that the reliability of all constructs meets Nunnally’s (1978) recommendation

since all Cronbach’s α values are above 0.7. It is also demonstrated that all fit indices

are in the acceptable ranges, which demonstrates that the measurement model shows

a good fit to the data with two exceptions in RFI and TLI values for the performance

construct. The values of those fit indices lie between 0 to 1 and values approaching 1

indicate good fit. However, most studies recommend a cutoff value of 0.9 for a measure

of good fit (Mandal et al., 2011; Hsieh and Tsai, 2013) These values achieved in this

model are very close to the cutoff value 0.9. Finally, it is shown that all values for

RMSEA of all constructs are below the threshold value proving acceptable fit for the

data to the model with a few exceptions Nonetheless, research studies have previously

implied that these cutoff points are subjective measures depending on the substantial

amount of experience (Steiger, 1989; Browne and Cudeck, 1993). Moreover, a group

of studies demonstrated that the use of precise numerical cutoff values for RMSEA

should not be considered too seriously (Hayduk and Glaser 2000; Steiger 2000).
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Note: The reliability of all constructs meet Nunnally’s (1978) recommendation,

as the Cronbach’s alpha values exceed 0.7 for all of them. Fit indices are also within

acceptable ranges. All in all, the measurement model shows a good fit to the data.

Table 4.20 shows the reliability values and fit indices for the initial and modified

model. The X2 to df ratios were smaller than 5 as suggested by Marsh and Hocevar

(1985). The TLI, IFI, and CFI values of around 0.9 demonstrate a slightly good fit

of the model to the data. Moreover, the RMSEA values were found to be below the

recommended value of 0.10 (Kline, 1998). The correlation matrices (See Appendix C)

calculated for all constructs show that all intercorrelations are below 0.90, suggesting

that there is no multicollineraity (Hair et al., 1998).These values provide evidence that

the fit between the final model and the data is quite satisfactory.

Table 4.20. Reliability Values and Fit Indices for the Initial and Final Model.

Index Recommended Value Initial Model Final Model

Cronbach’s Alpha >0.7 0.98 0.98

X2/df < 5.0 1.682 1.566

TLI 0 (no fit) to 1 (perfect fit) 0.847 0.901

IFI 0 (no fit) to 1 (perfect fit) 0.859 0.911

CFI 0 (no fit) to 1 (perfect fit) 0.857 0.909

RMSEA < 0.10 0.072 0.058
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5. SUMMARY AND DISCUSSION

The major objective of this research was to propose appropriate performance met-

rics. In this context, time, cost, quality, safety, and client satisfaction were proposed

as the valid indicators of project management performance. The proposed model also

involved fourteen constructs as the determinants of project management performance.

In the measurement model, all constructs were validated and they were all found to

be significant, so there was no need to delete any of those indicators from the model.

Moreover, reliability values and fit indexes were found quite satisfactory. Finally, the

hypothesized relationships between determinants and the project management perfor-

mance and the relationships among the determinants by themselves were tested and

insignificant paths were eliminated from the model.

5.1. Project Integration Management

As one of the most important components of project management, project inte-

gration management has a significant influence on project management performance.

Considering the high factor loadings of the variables of project integration manage-

ment (Table ??), one should recommend that for enhanced project management per-

formance, firms must achieve process integration (factor loading: 0.836), knowledge

integration (0.834), supply chain integration (0.710), and staff integration (0.663). It

must be also noted that timely development of project charter (0.761), and integration

of changes (0.759) in the project are critical for enhanced project management perfor-

mance. Heising (2012) also underlined the critical role of integration in project portfolio

management. Mitropoulos and Tatum (2000) indicated that the degree of integration

affects project performance. The analysis of the proposed project management perfor-

mance model also revealed that project integration management has a direct influence

on the project management performance. In addition, the model revealed that there is

a strong link between project integration management and project scope management.

In this respect, Crawford (2005) states that project directors, who use the high level of

integration and scope practices, are more likely to be the top performers. Therefore,
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one must note that for enhanced project management performance, the association of

project integration and scope management should not be discarded.

5.2. Project Scope Management

According to Fageha and Aibinu (2014), project scope management has a direct

impact on the project outcome. Especially, considering high factor loadings for scope

planning (factor loading: 0.831), scope definition (0.810), and scope changes (0.732),

one must recommend that effective planning of project scope, appropriate definition

of scope, and timely handling of scope changes are critical for the effective project

scope management. However, it is interesting that the data analysis results showed

no significant correlation between project scope management and project management

performance. This may be because firms do not indicate clear specifications, roles and

responsibilities of the project parties in defining the project scope. This may result in

lack of clear benefits, which in turn leads to poor scope management.

To emphasize the importance of project scope management, one might recom-

mend that firms may expand the number of scope documents and clearly indicate their

project objectives in those documents, and set effective strategies for the appropriate

understating of project deliverables. On the other hand, the model proposed (Figure

4.31) indicates that project scope management has an indirect effect on project man-

agement performance through project risk management. In Chou et al., study (2013),

it was also implied that project scope management has a direct association with the

project risk management. In addition, it was indicated that uncertainties need careful

addressing since management of uncertainties is necessary for effective project manage-

ment. The uncertainties in the projects differ. For example, lack of clear specifications

in the project scope or perceptions of roles and responsibilities are among the uncer-

tainties (Atkinson et al., 2006). It was stated that necessary focus should be given on

uncertainty to enhance risk management (Ward and Chapman, 2003). This proves that

effective management of risks is needed to enhance project management performance.
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5.3. Project Time Management

Project Time Management is one of the most critical components of project

management. The high factor loading for schedule monitoring, control, and revision

(factor loading: 0.865), development of project schedule (0.844), activity definition

(0.835), activity sequencing (0.800), and time estimation (0.763) indicate that project

time management is achieved when addressing all those indicators in a proper manner.

Although researchers have previously indicated that effective project time management

contributes to the enhanced project performance (Gayatri and Saurabh, 2013; Ngacho

and Das, 2014), no direct association was found between project time management and

project management performance. This may be because construction firms in Turkey

are more sensitive to under budget completion rather than on time completion. Since

owners’ expectations mostly focus on the use of monetary resources, it is not surprising

that many of the firms put more focus on cost management. In the light of this view, the

data analysis results indicated that project time management has an indirect influence

on project management performance through project cost management. Although the

direct impact of time management on performance was found insignificant, this does

not imply that time management is not important for the improved performance. This

may be interpreted that time management is still critical for the improved performance

despite the fact that relative importance of time management is lower compared to the

other knowledge areas.

5.4. Project Cost Management

Several research studies indicated that effective cost is one of the most impor-

tant factors of project management success (De Wit, 1988; Pinto and Slevin, 1988;

Wateridge, 1998; Atkinson, 1999; Lim and Mohamed, 1999). This hypothesis was

supported by the analysis results, which provided that project cost management has a

moderate effect on project management performance. It appears that enhanced project

management performance is achieved through cost estimation (factor loading: 0.954),

determination of budget (0.890), and cost control (0.740). In this context, Alshawi

and Ingirige (2003) indicated that clients are in greater demand of quality at the low-
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est price in the projects. Therefore, cost, quality, and schedule objectives should be

achieved for successful project management. Indeed, efficient cost management brings

the high quality at the lowest price. Based on this information, it is undeniable that

efficiency in project cost management facilitates the achievement of quality objectives

in the project. However, it is interesting that the data analysis results provided no sig-

nificant effect of project cost management on project quality management. The reason

behind the insignificant association between cost and quality management may stem

from the changes contractors and owners’ expectations. Since owners and contractors

are more focused on time and under budget delivery of projects, quality objectives

might fall in the secondary place. Therefore, there might not be a direct association

between cost and quality management. However, quality management is critical itself

but its relative importance might be low when considering other knowledge areas. To

improve quality management practices, firms may develop the quality excellence mod-

els or systems and standardize quality documentation in a more proper manner for

efficiency in the quality management.

5.5. Project Quality Management

Efficiency in quality management prevents the duplicated efforts and waste in the

project. Especially, standardization of quality documents allows project personnel hav-

ing common understanding of the project objectives. High factor loadings for “quality

standardization” (factor loading: 0.944), “quality assurance and control” (0.895), and

“quality definition” (0.861) indicate that efficiency in quality management might be

achieved through the careful consideration of those components. On the other hand,

the data analysis results indicated that project quality does not have a significant in-

fluence on the project management performance despite the fact that researchers have

previously stated that quality is one of the most important factors of project manage-

ment success (Atkinson, 1999; Chua et al., 1999; Westerveld, 2003). The reason that

lies behind might be that the firms evaluate quality as one of the secondary objectives

that must be achieved in the project compared to time and cost objectives. As evi-

denced by Koskela and Howell (2002), it is stated that quality is one of the external

goals in relation with the customer needs. Therefore, firms must shift quality objec-
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tives while they are engaged in achieving cost and schedule objectives. Since the client

satisfaction has the priority over the other project objectives, firms may better perform

in other areas to acquire enhanced performance. However, setting a common language

for the project personnel is still very important in project quality management. Hence,

firms may also perform better in project quality management by the development of

well-set quality systems.

The analysis of the research also proposed that project quality management has

a moderate influence on the project procurement management as it was hypothesized.

A similar result was obtained by Chou et al., (2013) indicating that project quality

management has a direct association with the project quality management.

5.6. Project Human Resource Management

The analysis results provided that project human resource management has both

direct and indirect influences on the project management performance. High factor

loadings for performance development (factor loading: 0.901), staff training (0.824),

performance evaluation (0.817), workforce planning (0.651), and project team compo-

sition (0.610) proves that effective human resource management is possible through the

careful consideration of those components. Research studies investigated the effect of

human resource management on project performance or project success (Huselid, 1995;

Guest, 1997). For example, Popaitoon and Siengthai (2014) indicated that knowledge

absorption capacity and project performance are highly affected by human resource

management practices. Moreover, Belout and Gauvreau (2004) also researched the

effect of personnel factor on project success. According to their study, it was shown

that personnel factor has a moderating effect on project success. The hypothesized

relationship between project human resource management and project management

performance was also supported by the analyses results.

The analysis results also provided that project human resource management has

a positive effect on project safety management (Figure 4.31). This result is supported

by Lai et al., (2011) study indicating that human resource practices are strongly related
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to the effective safety management where workers are provided with feedback about

the unsafe behavior or where the age criteria is taken into consideration in the selec-

tion process. Moreover, the relationship between project human resource management

and project cost management was also hypothesized and the hypothesis was validated.

In this respect, Huselid (1995) indicated that effective human resource management

practices have both economic and significant effect on firm’s financial performance,

turnover, and productivity. In addition, it was indicated that those practices might

contribute to the reduction in shirking and increase in the performance of quality

employees. This might also encourage the non-performers leave the firms, which has

a significant impact on the productivity. Effective management of human resource

practices might therefore improve firms’ cost management practices in that increased

productivity brings the advantages in the cost management practices. The analysis

results also indicated that human resource management practices have a considerable

impact on the project cost management. This might be interpreted as the firms per-

forming well in project team composition; performance evaluation and staff training

are more likely to effectively manage project costs.

5.7. Project Communication Management

The high factor loadings for coordination and collaboration (factor loading: 0.892),

knowledge sharing (0.838), communication strategies (0.816), communication technol-

ogy (0.778), and multi-cultural communication (0.718) indicate that firms employ-

ing well-coordinated and collaborated teams, having good coordination strategies and

knowledge sharing channels are more likely to have improved performance. The anal-

ysis results indicated that project communications management has a considerable

influence on project management performance. This is also supported by Badir et al.,

(2012) study where it is clearly implied that communication is one of the key com-

ponents of improved performance. In addition, it might be also stated that the use

of communication technology and effectiveness in multi-cultural communication might

also lead to the improved performance through effectively managing project communi-

cation.
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It was hypothesized that project communications management has a high influ-

ence on the project stakeholder management (Figure 4.31). As evidenced by Pinto

and Slevin (1987), communication with stakeholders is stated among the most impor-

tant project success factors. In addition, Welch and Jackson (2007) also defined the

strong interaction between internal communication, which they define as the strategic

management of relationships and the stakeholders. The analysis results also revealed

that project communications management is positively associated with the project

stakeholder management. Therefore, it might be concluded that firms are very much

sensitive about the communication with stakeholders in order to achieve higher project

success.

5.8. Project Risk Management

By the accurate risk analysis (factor loading: 0.925), risk allocation (0.913), risk

control (0.900), and risk identification (0.883), project risk management, firms are more

likely to achieve enhanced project management performance. Hwang et al., (2014)

implied that effective risk management result in improved performance. This supports

the hypothesized relationship that project risk management has a direct effect on the

project management performance (Figure 4.31).

The data analysis also revealed that project risk management is strongly associ-

ated with project environmental management (Figure 4.31). In this issue, Moore et al.,

(2004) demonstrated that environmental impacts have harmful consequences. There-

fore, effective management of environmental risks is essential (Zhi, 1995). Al-Bahar and

Crandall (1990) also implied that environmental risks are among the risk categories for

the construction projects. This brings the need for effective environmental management

schemes. Therefore, firms developing appropriate risk management schemes are more

likely to handle environmental risks, which in turn results in effective environmental

management.

It was also hypothesized that project risk management has a direct effect on

project financial management. The data analysis results indicated that project risk
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management has a considerable impact on the project financial management (Figure

4.31). In this respect, Froot et al., (1993) implied that firms’ risk management policies

strongly rely on the coordination of investment and financing policies. The data col-

lected prove that firms succeeding in handling project risks are more likely to handle

financial risks and manage financial operations.

5.9. Project Procurement Management

Project Procurement Management is among the most important constructs of

project management. High factor loadings for supplier selection (factor loading: 0.901),

type of contract (0.875), supply of resources (0.879), and risk management in the sup-

ply process (0.760) indicated that firms are much more effective in the project procure-

ment management through achievement of these components. Previous research also

indicated that collaborative practices in project procurement management results in

improved performance (Eriksson and Westerberg, 2011). Moreover, it was indicated

that project procurement management has a strong influence on project performance

in Ling et al., (2009) study. However, the data analysis results found no evidence on the

effect of project procurement management on the project management performance.

This may be because the importance of the effect of procurement on performance might

be relatively than the effect of other knowledge areas on performance. One other reason

might be that firms manage supply chain relations through the subcontractors and they

do not set up any project procurement management department. Nonetheless, project

procurement is critical for performing better in the construction projects. Therefore,

firms might need to put more emphasis on project procurement departments and make

the best selection among the suppliers.

5.10. Project Stakeholder Management

High factor loadings for stakeholder engagement (0.929), stakeholder needs, in-

terests, and influences (0.913), identification of stakeholders (0.872), and stakeholder

conflicts (0.860) indicate that effective stakeholder management is possible through

the consideration of these factors. Researchers have previously indicated that project
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stakeholder management has a strong association with the project management per-

formance or project success. For example, Wateridge (1998) indicated that IS/IT

projects’ success not only depends on delivery of the projects on time and to budget

cost but also the incorporation of the views of stakeholders. Atkinson et al., (2006)

also indicated that consideration of the characteristics of project parties is important

for effective project management. On the other hand, data analysis results provided

no evidence on the significant relationship between project stakeholder management

and project management performance. In this respect, some researchers indicated that

project stakeholders management is not as important as the other project manage-

ment constructs such as cost management and time management (Rayner and Reiss,

2001; Thiry, 2002). This may stem from that construction projects involve several

stakeholders, which might create conflict in some phases of the projects. Therefore,

firms might fail in managing in all those stakeholders. To improve project stakeholder

management, firms need to put more focus on the benefits of stakeholder satisfaction

and understand the metrics behind the stakeholder.

5.11. Project Safety Management

High factor loadings for safety implementation (factor loading: 0.934), safety

planning (0.928), safety inspection and monitoring (0.912), safety awareness and cul-

ture (0.910), and safety training (0.894) prove that effective safety management is

possible through the careful consideration of these components. Project Safety Man-

agement is critical for the effective management of construction projects. Inefficiency

in safety practices may lead to serious problems in the projects. Therefore, effective

project safety management practices are listed among the key parameters of the project

success and improved performance (Shenhar et al., 2001; Alzahrani and Emsley, 2013;

Kerzner, 2013). A similar result was obtained by the data analysis indicating that

the effectiveness of project safety management leads to improved project management

performance. As evidenced by Demirkesen and Arditi (2015), ensuring safety learning

in safety training, developing trust in the organizations and teach workers about the

safety practices result in improved safety performance. Therefore, firms need to pro-

mote their safety management practices in that they organize regular safety meetings,
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train workers about safety, monitor and control safety practices for achieving improved

project management performance.

5.12. Project Environmental Management

High factor loadings for environmental impact (factor loading: 0.959), environ-

mental policies and regulations (0.954), and environmental implementation and control

measures(0.913) shows a considerable consistency among the components of project

environmental management. Construction projects require the development success-

ful environmental management strategies, environmental implementation and control

measures for the effective project management and improved performance (Yang et

al., 2012). Montabon et al., (2007) indicated that there is a strong link between the

effectiveness of project environmental management and business performance. Chan

and Chan (2004) also listed environmental management as one of the key performance

indicators of construction project success. However, the data analysis results provided

no evidence on the significant relationship between project environmental management

and project management performance. This may be because firms are more focused on

short term profiting since environmental activities might induce extra costs (Abdalla

et al., 2009). Moreover, the relative importance of environmental management might

be perceived as low when compared to the importance of other knowledge areas on

performance. Therefore, the reason behind low performance in project environmen-

tal management may also stem from the lack of awareness for environmental control

measures and lack of knowledge in environmental policies and regulations.

Previous research indicated that there is a link between project environmental

management and project stakeholder management. It was stated that environmen-

tal performance influences a firm’s reputation and relationships with the stakeholders

(Miles and Covin, 2000; Leach et al., 2002; Reed, 2008). The data analysis also revealed

a considerable impact of project environmental management on project stakeholder

management. It appears that firms that perform better in environmental activities are

more likely to gain a good reputation among stakeholders resulting in the achievement

of good relations.
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5.13. Project Financial Management

High factor loadings provided that consideration of cash flow analysis (factor

loading: 0.917), cash flow planning (0.904), cash flow monitoring and control (0.871),

and foreign exchange risk (0.789) are crucial for a successful financial management

scheme. Previously conducted research studies have already underlined the importance

of project financial management for the project management performance (Sanvido et

al., 1992; Dvir et al., 2002; Love et al., 2002; Li et al., 2005). The analysis results also

indicated that project financial management has a considerable impact on the project

management performance. Love et al., (2002) stated that changing exchange rates,

uncertainty in inflation and interest rates might affect a project by means of cash flow

and cost of materials and salaries. This brings the need for effective financial manage-

ment not only for the improved project performance but also efficiency in project cost

management. The analysis results also indicated that project financial management

has a positive impact on the project cost management. It appears that firms need to

carefully consider their financial viability through the cash flow analysis, monitoring

and control to perform better in project cost management.

5.14. Project Claim Management

Claims arising in the project directly affect project performance. Therefore, effec-

tive claim management is crucial for the improved performance. High factor loadings

for claim notification (factor loading: 0.856), claim identification (0.822), claim resolu-

tion (0.806), and claim prevention (0.773) indicated that effective claim management

is possible through the careful consideration of those factors. Previous research studies

mentioned that project claim management has a considerable impact on the project

management performance. For example, Li and Wang (2013) indicated that project

claim management is very important in improved economic efficiency. Demkin (2001)

stated that higher construction costs might occur due to the frequently arising claims

in the construction projects, which results in poor project performance.

Tochaiwat and Chovichien (2004) reported that ineffective claim management



137

might have higher impacts on construction costs and time. Semple et al., (1994)

stated that claims have significant effect on construction time, resulting in delays,

original contract duration was exceeded by 100%. Khanchitvorakul (2000) reported

that claims have impact on costs. However, data analysis results prove no evidence

that project claim management has a considerable impact on project management

performance. This might be interpreted as claim management does not load as much

importance as the other knowledge areas load on performance. Firms perform poor in

the active notification, analysis and defense of the claims. Similar results were obtained

in Tochaiwat and Chovichien’s (2004) indicating that a stratified sample of contractors

selected performed poor in managing construction claims. The reason behind the poor

performance in claim management was found as the necessity for active notification of

the change, active negotiation of the claim, and defensive recognition of the change.

It appears that the firms need to accelerate the right identification of the claims and

notify the interested party on time. Therefore, qualified employees might be hired for

the effective management of the claims.

5.15. Project Management Performance

Project Management Performance is very important in terms of determining

project success. As previously explained, there are several success criteria for eval-

uating project success. However, in this study, time, cost, quality, safety, and client

satisfaction are determined as the indicators of project success. High factor loadings

for client satisfaction and safety indicate that firms are more sensitive about satisfy-

ing client (factor loading: 0.656) and performing well in safety (0.634) management

for achieving higher success in the projects. On the other hand, quality (0.591), cost

(0.500), and time (0.499) have also been shown as the important indicators of project

success. The results of the data analysis prove that firms perform well in project

management by the careful consideration of project success indicators.
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6. CONCLUSIONS

This study proposes a project management performance model for construction

firms. In this respect, project management knowledge areas were adopted as the key

determinants of performance. The model comprises a total of 63 components related to

project management performance. Data was collected from 121 through a questionnaire

survey. SEM was used to validate the model and test the hypotheses.

Findings of the study reveal that project integration, human resource, financial,

and risk management contribute both directly and indirectly to the improved per-

formance. Project communications, safety, and cost management are found to have

direct impact on performance. On the other hand, indirect effects of project scope and

time management over risk and cost management are observed. However, the effects

of project claim, procurement, quality, stakeholder, and environmental management

on performance were not found significant. Apart from the association between the

determinants and performance, strong links were observed among the determinants.

Based on the research findings, following recommendationsare provided to im-

prove project management performance:

• Based on the high influence of integration management on performance, it is

recommended that firms prioritize key integration initiatives, develop sound fea-

sibility reports and tracking mechanisms, consider issue and change management,

make accurate status reporting, and use Lean Project Delivery (LPD) for the ef-

ficient integration management. Firms are also encouraged to use the latest tech-

nological tools such as Building Information Modeling (BIM), Radio Frequency

Identification (RFID), and Enterprise Resource Planning (ERP) for improved per-

formance through integration activities. Firms are also expected to use project

based knowledge management systems since construction projects are unique in

nature. For the efficiency in the integration management processes, another crit-

ical issue is that firms take corrective action in the cases where integrated change
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control is required.

• Based on the indirect effect of scope management on performance, firms are sug-

gested to set clear objectives at the beginning of the construction projects. As

another strategy, it is highly recommended that firms adopt lean management,

which aims to minimize waste while maximizing value to the customer. In ad-

dition, Just-in-Time (JIT) delivery, a related concept to lean production, is rec-

ommended due to its wide variety of advantages such as waste reduction, process

simplification, batch size reduction, quicker response to customer, and through-

put time reduction. Moreover, firms are suggested to develop team for integrated

scope changes so that no claims arise in the further phases of the project. Fi-

nally, it is advised that scope changes are carefully addressed and evaluated for

the well-being of the project.

• Based on the indirect effect of time management on performance, firms are

strongly recommended to clearly define project activities and benefit from con-

current engineering, which is long term business strategy in terms of gaining

competitive advantage in time, enhancing productivity, and decreasing design

and development time. Furthermore, firms are advised with giving special im-

portance to accurate activity duration estimation and determination of milestones

in a correct manner so that efficient time management is put in place. The use of

information technology, automation, and innovative products may also enhance

project performance. From the perspective of time management, firms are recom-

mend to use latest technological tools and software such as last planner system,

which provides several advantages in predictable work flow and rapid learning in

programming, design, construction and commissioning of projects and Primav-

era, which is a scheduling software offering easy tracking and progress monitoring

curves for the project performance. It is proposed that firms make use of lean

management, JIT, and multi-task construction tools for achieving time reduc-

tions. Finally, firms are suggested to benefit from BIM software for the easy

follow-up of the processes.

• Based on the direct influence of cost management on performance, firms are ad-

vised to develop different bidding models and cost estimation tools at the very

early stages of construction projects. Firms are suggested to develop cost break-
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down structures, progress monitoring curves and conduct earned value analysis

(EVA) to evaluate the current project conditions. Lean management and JIT are

also recommended due to the cost advantages. Use of BIM is strongly recom-

mended for the easy coordination and communication for project team so that

accurate knowledge sharing is achieved at the maximum level. This may provide

cost advantages in terms of accurate estimation of costs and project information.

Finally, firms must be sensitive about cost control and monitoring to ensure that

the project is delivered within the cost expectations.

• Despite the insignificant influence of quality management on performance, there

is still need for effective strategies for achieving quality objectives in construction

projects since quality management is interacted with almost all project manage-

ment knowledge areas. Within this respect, firms need to set up a well-set qual-

ity management frame in which quality objectives are clearly defined. Moreover,

firms are recommended to benefit from the quality by design aiming to prevent

quality problems in the planning processes. Built in Quality (BiQ) is also recom-

mended for the faster, cheaper, and effective products. Another major concern in

the construction industry is that majority of the firms do not have standardized

quality documents. Therefore, firms are advised with standardizing quality docu-

ments for the better follow-up of the quality processes and easy information flow.

To enhance quality, firms may organize quality trainings where project teams are

provided with the quality functions and stimulated with the quality awareness.

In addition, internal quality audits might be organized and check sheets/lists are

set for the elimination of faulty applications. Finally, firms are advised to ensure

quality of the service and control the quality to check whether the results match

with the expectations.

• Based on the direct effect of human resource management on performance, firms

must be sensitive about the determination of workforce and team building that

best address the project needs. Therefore, the selection of skillful project person-

nel is at utmost importance. To improve the performance of project personnel,

which in turn affects the project performance, firms are recommended to establish

reward mechanisms and performance development systems where higher perfor-

mance is rewarded. Besides, leadership must be taken into account in the context
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of human resource practices so that project personnel gain knowledge and skills

for determining top priorities in the project. Moreover, building trust and com-

mitment among project personnel is strongly advised to achieve success in future

projects.

• Based on the high influence of communications management on performance, it

is suggested that firms develop communication strategies for the effective usage

of communication channels, tools, and applications. Firms are recommended to

standardize project documents such as change orders, request for changes, and

request for information for the fact that project personnel easily communicate

through those documents. Moreover, firms are proposed to use project-based

knowledge management systems, web-based communication, information commu-

nication technologies (ICT), and RFID for the time advantages, accurate knowl-

edge transfer, and workforce and inventory management in terms of facilitating

communication.

• Based on the positive impact of risk management on performance, firms are rec-

ommended to develop sound risk management plans and risk mitigation proce-

dures. Especially, identification, prioritization, screening, analysis and assessment

of risks are strongly suggested for the success of risk management processes.

Moreover, it is proposed that risk response plans are developed and risk man-

agement knowledge is reinforced within the companies. Firms are suggested to

improve internal communication for timely handling of risks. In addition, it is

encouraged that firms consider uncertainty management, which defines project

complexity to enable project success. Finally, risk monitoring and control should

be put in place to keep the track of the identified risks, monitor residual risks

and identify new risks.

• Despite the low relative importance of procurement management on performance,

the procurement practices are still worth mentioning since construction projects’

success heavily relies on the good practices in procurement management. There-

fore, firms are recommended to develop procurement management plans and pro-

cedures at the early stages of construction projects. It is suggested that firms

define a selection criteria for the suppliers so that all goods are supplied in better

conditions. Along with the selection criteria, firms must select the best type of
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contract to be signed with the suppliers where all procurement procedures are

clearly stated. This may prevent the claims from arising in the construction pro-

cesses. Firms are suggested to organize coordination and collaboration by the

supply chain integration where all tasks and roles of project teams are implicitly

identified. This may bring time savings and communication facilities for the suc-

cessful execution of projects. A competitive procurement scheme is also proposed

to ensure the value for money, which is the optimum combination of whole life

costs and quality. Finally, RFID, which is one the major technologies in procure-

ment management is recommended for the just-in-time purchasing and inventory

control.

• Despite the insignificant influence of stakeholder management on performance,

the management stakeholders is essential in construction projects due to their

high influence in decision making processes. Within this respect, it is suggested

that firms develop stakeholder management plans at the beginning of construction

projects so that stakeholder needs, influences, and interests are considered in the

further phases. Lean construction techniques are also greater importance since

they are used to deliver maximum value to the customer. It is proposed that agile

methods, which rely on the continuous collaboration of stakeholders throughout

the project lifecycle by the development of iterative techniques at regular review

points, are adopted in construction projects. Furthermore, key stakeholders must

be identified and engagement of stakeholders in the processes should be satisfied

to best address project needs. Especially, early engagement of stakeholders in

the processes might prevent conflicts from arising. To engage stakeholders in

the most successful manner, firms must consider the relationship management

as the business strategy for the fact that well-set relations are set for enhancing

the project teams’ contribution to the project. Finally, client satisfaction, which

is one of the most important indicators of project success must be taken into

account.

• Based on the strong influence of safety management on performance, firms are

suggested to develop well-set safety management plans for defining safety proce-

dures. To achieve safety objectives, firms are recommended to build awareness

for safety mainly among the workers on site. To prevent workers from poten-
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tially being injured or died, safety by design must be adopted as the project

policy for providing the workers with the best safety equipment. Similarly, lean

construction methods must be adopted since lean methods may support safety

infrastructure. As another important strategy for safety, firms must adopt zero

accident policy for the prevention of potential hazards or injuries. Frequent safety

trainings are essential for reinforcing workers with a work safe culture and prevent

accidents from occurring. Incentives mechanisms for safety may be proposed for

rewarding workers, who care about the safety concerns. In this way, workers are

more motivated and committed to follow safety rules. Use of RFID is suggested

for reducing the number of workplace accidents and injuries.

• Despite the insignificant influence of environmental management on performance,

environmental issues are the source of major concerns in the project management

practices. Therefore, development of environmental management plans at the

early stages of construction projects is critical. Furthermore, adoption of lean

principles is proposed for the success of environmental management. Another

important strategy is suggested as the ensuring sustainability by design, which

aims to minimize negative impacts to the environment. Firms are strongly recom-

mended to develop environmental policies, which comply with the governmental

institutions for the fact that environmental permits are gained in the easiest man-

ner. Firms are also encouraged to consider environmental implementation, and

quantification and measurement of the environmental impacts for the purpose of

achieving the best evaluation of environmental concerns. Finally, improvement in

the corporate social responsibility practices is advised for the successful handling

of environmental concerns.

• Based on the positive influence of financial management on performance, firms are

recommended to determine their financial viability before investing in a project.

Within this context, they are expected evaluate their financial resources and re-

view their financial state of capital. Moreover, the exchange risk has its critical

importance in the financial management in that firms may face with the unex-

pected exchange rates due to the fluctuations in the market. Besides, financial

feasibility planning constitutes an important place before making investment de-

cisions. Therefore, firms are suggested to conduct sound financial feasibilities for
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the evaluation of the alternatives. During the construction phases of projects,

cash flow calculations are of great importance since materials and resources are

extensively provided in this stage. Towards the operation and maintenance phase,

an analysis of financial situation and cash flow monitoring is crucial. A well-set

financial frame might prevent construction claims from occurring. Finally, finan-

cial reporting must be conducted to evaluate the financial effectiveness.

• Despite the insignificant influence of claim management on performance, con-

struction claims need careful assessment. Thus, strategies are of great importance

for the prevention of claims or timely resolution of those. For the successful han-

dling of claims, firms are strongly recommended to develop a claim management

approach for the effective consideration of claims. The estimation of claims that

might arise during the project is essential since potential claims might be pre-

vented this way. Another important strategy in claim management is to have a

shared risk contract for having less number of claims. Hiring experienced per-

sonnel may also reduce the number of claims arising. Firms, which standardize

claim documents, are more likely to handle claims in a more successful man-

ner. In addition to the prevention of claims, resolution of claims occurred is

critical. Hence, firms may establish claim resolutions mechanisms for the quick

resolution of claims. Owner practices also play an important role in the timely

resolution claims. Therefore, owners’ expertise in claim management should not

be discarded.

Table 6.1 is proposed to guide construction firms for taking the necessary action in

terms of construction stages. It includes the summarized tools/strategies and activities

above based on those phases. The table provides those tools and strategies needed to

increase project management performance depending on the project objectives in each

phase.
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Contractors are encouraged to use the proposed model and its components to

measure their project management performance and benefit from its findings to improve

the low performing areas. Findings show the importance of technology and therefore,

firms should invest more on learning advanced tools and concepts to enhance their

performance. Although the model is based on completed project information, the

study provides strategies that could be used both at pre-project phase and for on-

going projects.

One of the limitations of this study is that the data was collected from Turkish

contractors and therefore it reflects their experiences and opinions. Data from different

projects undertaken by different companies might result in varying findings. However,

the main contribution of the study to the literature is that it provides construction

specific measures for project management performance. The proposed model could

easily be used in other studies and the findings may be used for comparison. This model

may set the basis to develop an entirely construction-specific model for measuring

project management performance. As a future work, a new set of knowledge areas

might be composed along with tools and strategies to support those areas.
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APPENDIX A: DESCRIPTIVE STATISTICS

Questionnaire Survey can also be found on this link: https : //docs.google.com/forms

/d/1UmKvL3HrgI6W6Os5Kk −NzSeM1WFKbwCoS6J689MC0/viewform

A.1. General Information sbout The Company

Figure A.1. Respondent and the Project.
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A.2. Project Management Performance Framework

Table A.1. Project Integration Management.

SUCCESS CRITERIA

EXTENT IT IS REALIZED BY THE COMPANY

Very Low Medium High Very

Low High

1 2 3 4 5

Timely Development of Project Charter

Effectiveness of Knowledge Integration

PROJECT Efficiency of Process Integration

INTEGRATION Effectiveness of Staff Integration

MANAGEMENT Effectiveness of Supply Chain Integration

Effectiveness of Incorporation of Changes

Table A.2. Project Scope Management.

SUCCESS CRITERIA

EXTENT IT IS REALIZED BY THE COMPANY

Very Low Medium High Very

Low 2 3 4 High

1 5

PROJECT Accuracy of Scope Planning

SCOPE Completeness of Scope Planning

MANAGEMENT Effective Handling of Scope Changes

Table A.3. Project Time Management.

SUCCESS CRITERIA

EXTENT IT IS REALIZED BY THE COMPANY

Very Low Medium High Very

Low 2 3 4 High

1 5

PROJECT Completeness of Activity Definition

TIME Accuracy of Activity Sequencing

MANAGEMENT Accuracy of Time Estimation

Appropriateness of Project Schedule

Effectiveness of Schedule Monitoring and Control

Table A.4. Project Cost Management.

SUCCESS CRITERIA

EXTENT IT IS REALIZED BY THE COMPANY

Very Low Medium High Very

Low 2 3 4 High

1 5

PROJECT Accuracy of Cost Estimation

COST Accuracy of Budget Determination

MANAGEMENT Effectiveness of Cost Control

Table A.5. Project Quality Management.

SUCCESS CRITERIA

EXTENT IT IS REALIZED BY THE COMPANY

Very Low Medium High Very

Low 2 3 4 High

1 5

PROJECT Appropriateness Quality Definition

QUALITY Effectiveness of Quality Test Procedures

MANAGEMENT Effectiveness of Quality Control and Assurance
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Table A.6. Project Human Resource Management.

SUCCESS CRITERIA

EXTENT IT IS REALIZED BY THE COMPANY

Very Low Medium High Very

Low 2 3 4 High

1 5

PROJECT Effectiveness of Team Composition

HUMAN Efficiency of Workforce Planning

RESOURCE Frequency of Staff Training

MANAGEMENT Effectiveness of Performance Development

Effectiveness of Project Staff Evaluation

Table A.7. Project Communications Management.

SUCCESS CRITERIA

EXTENT IT IS REALIZED BY THE COMPANY

Very Low Medium High Very

Low 2 3 4 High

1 5

PROJECT Development of Sound Communication Strategies

COMMUNICATIONS Effective Use of Communication Technology

MANAGEMENT Effectiveness of Coordination and Collaboration

Effectiveness of Knowledge Sharing

Effectiveness of Inter-Cultural Communication

Table A.8. Project Risk Management.

SUCCESS CRITERIA

EXTENT IT IS REALIZED BY THE COMPANY

Very Low Medium High Very

Low 2 3 4 High

1 5

PROJECT Accuracy of Risk Identification

RISK Effectiveness of Risk Analysis

MANAGEMENT Appropriateness of Risk Allocation

Effectiveness of Risk Control

Table A.9. Project Procurement Management.

SUCCESS CRITERIA

EXTENT IT IS REALIZED BY THE COMPANY

Very Low Medium High Very

Low 2 3 4 High

1 5

PROJECT Effectiveness of Supplier Selection

PROCUREMENT Accuracy of Type of Contract

MANAGEMENT Timely Supply of Resources

Effectiveness of Risk Management in the Supply Process

Table A.10. Project Safety Management.

SUCCESS CRITERIA

EXTENT IT IS REALIZED BY THE COMPANY

Very Low Medium High Very

Low 2 3 4 High

1 5

PROJECT Enhancement of Safety Awareness and Culture

SAFETY Effectiveness of Safety Planning

MANAGEMENT Frequency of Safety Training

Effectiveness of Safety Implementation

Effectiveness of Safety Inspection and Monitoring
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Table A.11. Project Environmental Management.

SUCCESS CRITERIA

EXTENT IT IS REALIZED BY THE COMPANY

Very Low Medium High Very

Low 2 3 4 High

1 5

PROJECT Accurate Identification of Environmental Quality Procedures

ENVIRONMENTAL Accurate Determination of Environmental Impact

MANAGEMENT Commitment to Environmental Policies and Regulations

Table A.12. Project Financial Management.

SUCCESS CRITERIA

EXTENT IT IS REALIZED BY THE COMPANY

Very Low Medium High Very

Low 2 3 4 High

1 5

PROJECT Effectiveness of Cash Flow Planning

FINANCIAL Effectiveness of Cash Flow Evaluation

MANAGEMENT Effectiveness of Currency Risk Evaluation

Effectiveness of Cash Flow Monitoring and Reporting

Table A.13. Project Claim Management.

SUCCESS CRITERIA

EXTENT IT IS REALIZED BY THE COMPANY

Very Low Medium High Very

Low 2 3 4 High

1 5

PROJECT Accuracy of Claim Identification

CLAIM Timely Handling of Claim Notification

MANAGEMENT Timely Handling of Claim Resolution

Effectiveness of Claim Prevention

Table A.14. Project Stakeholder Management.

SUCCESS CRITERIA

EXTENT IT IS REALIZED BY THE COMPANY

Very Low Medium High Very

Low 2 3 4 High

1 5

PROJECT Complete Identification of Stakeholders

STAKEHOLDER Accurate Determination of Stakeholder

MANAGEMENT Needs, Interests and Influences

Effectiveness of Stakeholder Engagement

Timely Handling of Stakeholder Conflicts
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A.3. Performance Indicators of Turkish Construction Companies

Table A.15. Project Management Performance.

OBJECTIVES

EXTENT IT IS REALIZED BY THE COMPANY

Very Low Medium High Very

Low 2 3 4 High

1 5

PROJECT Complete the Project within Schedule

MANAGEMENT Complete the Project within Budget

PERFORMANCE Achieve Required Quality

Achieve Required Safety

Satisfy the Client
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APPENDIX B: DESCRIPTIVE STATISTICS

Table B.1. Descriptive Statistics of General Information on Respondent Companies.

Statistics Age Company Turnover ($M) Project Value ($M)

Mean 33 612 267.4

Sum 3913 54702.9 26055.5

Median 25 553 11.520

Standard Deviation 24.57 238.49 828.421

Kurtosis -1.184 -0.87 0.71

Skewness 0.325 0.91 0.786

Range 68 258 799

Minimum 2 0.25 0.004

Maximum 70 6500 8000

Table B.2. Descriptive Statistics of “Project Integration Management”.

Statistics V1 V2 V3 V4 V5 V6

Mean 3.37 3.43 3.42 3.56 3.45 3.54

Median 3 4 4 4 4 4

Std. Deviation 0.914 0.965 0.864 0.893 0.903 0.958

Variance 0.836 0.93 0.746 0.798 0.816 0.917

Skewness -0.145 -0.562 -0.7 -0.225 -0.32 -0.513

Std. Error of Skewness 0.22 0.22 0.22 0.22 0.22 0.22

Kurtosis -0.329 0.086 0.223 -0.009 -0.209 -0.093

Std. Error of Kurtosis 0.437 0.437 0.437 0.437 0.437 0.437

Range 4 4 4 4 4 4

Minimum 1 1 1 1 1 1

Maximum 5 5 5 5 5 5

Sum 408 415 414 431 417 428
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Table B.3. Descriptive Statistics of “Project Scope Management”.

Statistics V7 V8 V9

Mean 3.47 3.57 3.6

Median 4 4 4

Std. Deviation 0.949 0.864 0.908

Variance 0.901 0.747 0.825

Skewness -0.48 -0.299 -0.619

Std. Error of Skewness 0.22 0.22 0.22

Kurtosis -0.181 -0.545 0.412

Std. Error of Kurtosis 0.437 0.437 0.437

Range 4 3 4

Minimum 1 2 1

Maximum 5 5 5

Sum 420 432 436

Table B.4. Descriptive Statistics of “Project Time Management”.

Statistics V10 V11 V12 V13 V14

Mean 3.74 3.56 3.68 3.83 3.68

Median 4 4 4 4 4

Std. Deviation 0.945 0.974 0.915 0.901 1.058

Variance 0.892 0.948 0.837 0.811 1.120

Skewness -0.852 -0.893 -0.839 -0.831 -0.864

Std. Error of Skewness 0.22 0.22 0.22 0.22 0.22

Kurtosis 0.859 0.656 0.967 1.043 0.455

Std. Error of Kurtosis 0.437 0.437 0.437 0.437 0.437

Range 4 4 4 4 4

Minimum 1 1 1 1 1

Maximum 5 5 5 5 5

Sum 453 431 445 463 445
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Table B.5. Descriptive Statistics of “Project Cost Management”.

Statistics V15 V16 V17

Mean 3.68 3.75 3,71

Median 4 4 4

Std. Deviation 0.887 0.888 0.961

Variance 0.787 0.788 0.924

Skewness -0.481 -0.579 -0.705

Std. Error of Skewness 0.22 0.22 0.22

Kurtosis -0.081 0.073 0.279

Std. Error of Kurtosis 0.437 0.437 0.437

Range 4 4 4

Minimum 1 1 1

Maximum 5 5 5

Sum 445 454 449

Table B.6. Descriptive Statistics of “Project Quality Management”.

Statistics V18 V19 V20

Mean 3.79 3.83 3.82

Median 4 4 4

Std. Deviation 0.856 0.891 0.904

Variance 0.732 0.795 0.817

Skewness -0.643 -0.583 -0.457

Std. Error of Skewness 0.22 0.22 0.22

Kurtosis 0.374 0.085 -0.483

Std. Error of Kurtosis 0.437 0.437 0.437

Range 4 4 3

Minimum 1 1 2

Maximum 5 5 5

Sum 459 463 462
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Table B.7. Descriptive Statistics of “Project Human Resource Management”.

Statistics V21 V22 V23 V24 V25

Mean 3.48 3.46 3.02 2.98 3.06

Median 3 4 3 3 3

Std. Deviation 0.932 0.94 1.000 1.072 1.082

Variance 0.868 0.884 1.000 1.150 1.172

Skewness -0.284 -0.625 -0.186 -0.008 -0.076

Std. Error of Skewness 0.22 0.22 0.22 0.22 0.22

Kurtosis -0.032 0.102 -0.436 -0.653 -0.723

Std. Error of Kurtosis 0.437 0.437 0.437 0.437 0.437

Range 4 4 4 4 4

Minimum 1 1 1 1 1

Maximum 5 5 5 5 5

Sum 421 419 365 361 370

Table B.8. Descriptive Statistics of “Project Communications Management”.

Statistics V26 V27 V28 V29 V30

Mean 3.21 3.46 3.59 3.57 3.17

Median 3 4 4 4 3

Std. Deviation 0.965 0.949 0.91 1.023 1.054

Variance 0.932 0.901 0.828 1.047 1.111

Skewness -0.145 -0.219 -0.701 -0.62 -0.528

Std. Error of Skewness 0.22 0.22 0.22 0.22 0.22

Kurtosis -0.728 -0.675 0.09 -0.185 -0.384

Std. Error of Kurtosis 0.437 0.437 0.437 0.437 0.437

Range 4 4 4 4 4

Minimum 1 1 1 1 1

Maximum 5 5 5 5 5

Sum 388 419 434 432 384
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Table B.9. Descriptive Statistics of “Project Risk Management”.

Statistics V31 V32 V33 V34

Mean 3.26 3.19 3.16 3.19

Median 3 3 3 3

Std. Deviation 0.971 1.075 1.080 1.098

Variance 0.942 1.155 1.167 1.205

Skewness -0.37 -0.511 -0.44 -0.309

Std. Error of Skewness 0.22 0.22 0.22 0.22

Kurtosis -0.383 -0.623 -0.558 -0.554

Std. Error of Kurtosis 0.437 0.437 0.437 0.437

Range 4 4 4 4

Minimum 1 1 1 1

Maximum 5 5 5 5

Sum 394 386 382 386

Table B.10. Descriptive Statistics of “Project Procurement Management”.

Statistics V35 V36 V37 V38

Mean 3.73 3.79 3.56 3.43

Median 4 4 4 4

Std. Deviation 0.983 1.018 1.016 1.079

Variance 0.967 1.037 1.032 1.164

Skewness -0.87 -0.759 -0.729 -0.605

Std. Error of Skewness 0.22 0.22 0.22 0.22

Kurtosis 0.543 0.069 0.069 -0.197

Std. Error of Kurtosis 0.437 0.437 0.437 0.437

Range 4 4 4 4

Minimum 1 1 1 1

Maximum 5 5 5 5

Sum 451 458 431 415
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Table B.11. Descriptive Statistics of “Project Stakeholder Management”.

Statistics V39 V40 V41 V42

Mean 3.38 3.4 3.5 3.33

Median 3 3 4 3

Std. Deviation 0.915 0.926 0.932 1.028

Variance 0.838 0.858 0.869 1.056

Skewness -0.103 -0.171 -0.396 -0.282

Std. Error of Skewness 0.22 0.22 0.22 0.22

Kurtosis -0.299 -0.086 -0.013 -0.289

Std. Error of Kurtosis 0.437 0.437 0.437 0.437

Range 4 4 4 4

Minimum 1 1 1 1

Maximum 5 5 5 5

Sum 409 411 423 403

Table B.12. Descriptive Statistics of “Project Safety Management”.

Statistics V43 V44 V45 V46 V47

Mean 3.62 3.64 3.56 3.67 3.65

Median 4 4 4 4 4

Std. Deviation 1.105 1.110 1.095 1.044 1.093

Variance 1.221 1.231 1.198 1.090 1.195

Skewness -0.441 -0.559 -0.374 -0.372 -0.477

Std. Error of Skewness 0.22 0.22 0.22 0.22 0.22

Kurtosis -0.611 -0.411 -0.345 -0.489 -0.511

Std. Error of Kurtosis 0.437 0.437 0.437 0.437 0.437

Range 4 4 4 4 4

Minimum 1 1 1 1 1

Maximum 5 5 5 5 5

Sum 438 441 431 444 442
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Table B.13. Descriptive Statistics of “Project Environmental Management”.

Statistics V48 V49 V50

Mean 3.34 3.36 3.33

Median 3 4 3

Std. Deviation 1.053 1.049 1.106

Variance 1.109 1.100 1.223

Skewness -0.239 -0.513 -0.426

Std. Error of Skewness 0.22 0.22 0.22

Kurtosis -0.581 -0.306 -0.429

Std. Error of Kurtosis 0.437 0.437 0.437

Range 4 4 4

Minimum 1 1 1

Maximum 5 5 5

Sum 404 407 403

Table B.14. Descriptive Statistics of “Project Financial Management”.

Statistics V51 V52 V53 V54

Mean 3.6 3.6 3.45 3.67

Median 4 4 4 4

Std. Deviation 0.944 1.020 1.016 1.068

Variance 0.891 1.041 1.033 1.140

Skewness -0.576 -0.62 -0.409 -0.64

Std. Error of Skewness 0.22 0.22 0.22 0.22

Kurtosis 0.136 0.088 -0.401 -0.101

Std. Error of Kurtosis 0.437 0.437 0.437 0.437

Range 4 4 4 4

Minimum 1 1 1 1

Maximum 5 5 5 5

Sum 436 436 417 444
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Table B.15. Descriptive Statistics of “Project Claim Management”.

Statistics V55 V56 V57 V58

Mean 3.54 3.41 3.19 3.36

Median 4 3 3 3

Std. Deviation 0.913 0.955 1.027 0.973

Variance 0.834 0.911 1.055 0.948

Skewness -0.145 -0.04 -0.25 -0.217

Std. Error of Skewness 0.22 0.22 0.22 0.22

Kurtosis -0.461 -0.7 -0.466 -0.476

Std. Error of Kurtosis 0.437 0.437 0.437 0.437

Range 4 4 4 4

Minimum 1 1 1 1

Maximum 5 5 5 5

Sum 428 413 386 406

Table B.16. Descriptive Statistics of “Project Management Performance”.

Statistics V59 V60 V61 V62 V63

Mean 3.43 3.23 3.67 3.45 3.28

Median 3 3 4 4 3

Std. Deviation 0.874 0.824 0.889 0.922 0.829

Variance 0.764 0.679 0.79 0.85 0.687

Skewness -0.429 -0.183 -0.527 -0.254 -0.3

Std. Error of Skewness 0.22 0.22 0.22 0.22 0.22

Kurtosis 0.623 -0.558 -0.061 -0.287 0.317

Std. Error of Kurtosis 0.437 0.437 0.437 0.437 0.437

Range 4 4 4 4 4

Minimum 1 1 1 1 1

Maximum 5 5 5 5 5

Sum 415 391 444 418 397
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APPENDIX C: CORRELATION MATRICES

Table C.1. Intercorrelations for the Variables of “Project Integration Management”.

F1 V1 V2 V3 V4 V5 V6

V1 1.000 0.677 0.613 0.466 0.463 0.531

V2 0.677 1.000 0.741 0.452 0.553 0.578

V3 0.613 0.741 1.000 0.533 0.558 0.671

V4 0.466 0.452 0.533 1.000 0.637 0.599

V5 0.463 0.553 0.558 0.637 1.000 0.607

V6 0.531 0.578 0.671 0.599 0.607 1.000

Table C.2. Intercorrelations for the Variables of “Project Scope Management”.

F2 V7 V8 V9

V7 1.000 0.787 0.567

V8 0.787 1.000 0.652

V9 0.567 0.652 1.000

Table C.3. Intercorrelations for the Variables of “Project Time Management”.

F3 V10 V11 V12 V13 V14

V10 1.000 0.711 0.685 0.653 0.692

V11 0.711 1.000 0.589 0.682 0.703

V12 0.685 0.589 1.000 0.69 0.632

V13 0.653 0.682 0.69 1.000 0.771

V14 0.692 0.703 0.632 0.771 1.000

Table C.4. Intercorrelations for the Variables of “Project Cost Management”.

F4 V15 V16 V17

V15 1.000 0.871 0.73

V16 0.871 1.000 0.687

V17 0.73 0.687 1.000
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Table C.5. Intercorrelations for the Variables of “Project Quality Management”.

F5 V18 V19 V20

V18 1.000 0.816 0.759

V19 0.816 1.000 0.85

V20 0.759 0.85 1.000

Table C.6. Intercorrelations for the Variables of “Project Human Resource

Management”.

F6 V21 V22 V23 V24 V25

V21 1.000 0.715 0.394 0.475 0.542

V22 0.715 1.000 0.462 0.545 0.547

V23 0.394 0.462 1.000 0.801 0.646

V24 0.475 0.545 0.801 1.000 0.726

V25 0.542 0.547 0.646 0.726 1.000

Table C.7. Intercorrelations for the Variables of “Project Communications

Management”.

F7 V26 V27 V28 V29 V30

V26 1.000 0.704 0.715 0.605 0.669

V27 0.704 1.000 0.696 0.618 0.569

V28 0.715 0.696 1.000 0.792 0.553

V29 0.605 0.618 0.792 1.000 0.603

V30 0.669 0.569 0.553 0.603 1.000

Table C.8. Intercorrelations for the Variables of “Project Risk Management”.

F8 V31 V32 V33 V34

V31 1.000 0.848 0.772 0.775

V32 0.848 1.000 0.843 0.817

V33 0.772 0.843 1.000 0.846

V34 0.775 0.817 0.846 1.000
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Table C.9. Intercorrelations for the Variables of “Project Procurement Management”.

F9 V35 V36 V37 V38

V35 1.000 0.823 0.764 0.606

V36 0.823 1.000 0.714 0.646

V37 0.764 0.714 1.000 0.766

V38 0.606 0.646 0.766 1.000

Table C.10. Intercorrelations for the Variables of “Project Stakeholder Management”.

F10 V39 V40 V41 V42

V39 1.000 0.843 0.813 0.76

V40 0.843 1.000 0.861 0.78

V41 0.813 0.861 1.000 0.836

V42 0.76 0.78 0.836 1.000

Table C.11. Intercorrelations for the Variables of “Project Safety Management”.

F11 V43 V44 V45 V46 V47

V43 1.000 0.888 0.812 0.815 0.807

V44 0.888 1.000 0.825 0.84 0.825

V45 0.812 0.825 1.000 0.857 0.791

V46 0.815 0.84 0.857 1.000 0.899

V47 0.807 0.825 0.791 0.899 1.000

Table C.12. Intercorrelations for the Variables of “Project Environmental

Management”.

F12 V48 V49 V50

V48 1.000 0.876 0.862

V49 0.876 1.000 0.916

V50 0.862 0.916 1.000
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Table C.13. Intercorrelations for the Variables of “Project Financial Management”.

F13 V51 V52 V53 V54

V51 1.000 0.847 0.681 0.753

V52 0.847 1.000 0.687 0.797

V53 0.681 0.687 1.000 0.767

V54 0.753 0.797 0.767 1.000

Table C.14. Intercorrelations for the Variables of “Project Claim Management”.

F14 V55 V56 V57 V58

V55 1.000 0.776 0.61 0.59

V56 0.776 1.000 0.65 0.621

V57 0.61 0.65 1.000 0.732

V58 0.59 0.621 0.732 1.000

Table C.15. Intercorrelations for the Variables of “Project Management

Performance”.

F15 V59 V60 V61 V62 V63

V59 1.000 0.497 0.453 0.366 0.741

V60 0.497 1.000 0.435 0.464 0.502

V61 0.453 0.435 1.000 0.602 0.693

V62 0.366 0.464 0.602 1.000 0.584

V63 0.741 0.502 0.693 0.584 1.000
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5, pp. 441-453.

Caron, F., G. Marchet, 1998, “Project Logistics: Integrating the Procurement and

Construction Processes”, International Journal of Project Management, Vol. 165,

pp. 311-319.

Carr, R.I., 1993, “Cost, Schedule and Time Variances and Integration”, Journal of

Construction Engineering and Management, Vol. 1, pp. 245-265.

Chan, A., D. Scott and A. Chan, 2004, “Factors Affecting the Success of a Construction

Project”, Journal Construction Engineering Management, Vol. 1301, pp. 153-155.

Chan, A., D. Scott and E. Lam, 2002, “Framework of Success Criteria for Design/Build

Projects”, Journal Management Engineering, Vol. 183, pp. 120-128.



176

Chan, A.P.C., A.P.L. Chan, 2004, “Key Performance Indicators for Measuring Con-

struction Success”, International Journal of Benchmarking, Vo. 112, pp. 203-221.

Chang, A., Y.Y. Chih, et al., 2013, “Reconceptualising Mega Project Success in Aus-

tralian Defence: Recognising the Importance of Value Co-Creation”, International

Journal of Project Management, Vol. 318, pp. 1139-1153.

Cheng, E.W.L., N. Ryan, et al., 2012, “Exploring the Perceived Influence of Safety

Management Practices on Project Performance in the Construction Industry”,

Safety Science, Vol. 502, pp. 363-369.

Cheng, M.Y., H.C. Tsai, et al., 2009, “Construction Management Process Reengi-

neering Performance Measurements”, Automation in Construction, Vol. 182, pp.

183-193.

Chimnowsky, P., K. Molenaar, A. Realph, 2007, “Learning Organizations in Construc-

tion”, Journal Management Engineering, Vol. 23, pp. 27-34.

Cho, S., R.H. Woods, et al., 2006. “Measuring the Impact of Human Resource Man-

agement Practices on Hospitality Firms’ Performances”, International Journal of

Hospitality Management, Vol. 252, pp. 262-277.

Chopra, S., M.S. Sodhi, 2004, “Managing Risk to Avoid Supply-Chain Breakdown”,

MIT Sloan Management Review, Vol. 46, pp. 53-62.

Chou, C.P., P.M. Bentler and A. Satorra, 1991, “Scaled Test Statistics and Robuststan-

dard Errors for Non-Normal Data in Covariance Structure Analysis: A Montecarlo

Study”, British Journal of Mathematical and Statistical Psychology, Vol. 442, pp.

347-357.

Chou, J., N. Irawan, and A. Pham, 2013, “Project Management Knowledge of Con-

struction Professionals: Cross-Country Study of Effects on Project Success”, Jour-

nal Construction Engineering Management, Vol. 13, No. 911, pp. 401-3015.



177

Chou, J.S., M. Peng, K.R. Persad, J.T. O’Connor, 2006, “Quantity-Based Approach

to Preliminary Cost Estimates for Highway Projects”, Transportation Research

Record, Vol. 1, pp. 22-30.

Choudhry, R.M. 2014, “Behavior-Based Safety on Construction Sites: A Case Study”,

Activation Analysis Predation, Vol. 70, pp. 14-23.

Chovichien, V., T.A. Nguyen, 2013, “List of Indicators and Criteria for Evaluating Con-

struction Project Success and Their Weight Assignment”, Proceedings of the 4th

International Conference on Engineering, Project and Production Management.

Chua, D.K.H., Y.C. Kog and P.K. Loh, 1999, “Critical Success Factors for Different

Project Objectives”, Journal of Construction Engineering and Management, Vol.

125, pp. 142-150.

Chua, D.K.H., Y.C. Kog, P.K. Loh, 1999, “Critical Success Factors for Different Project

Objectives”, Journal of Construction Engineering and Management, Vol. 125, No.

3, pp. 142-150.

Clark, I., T. Colling, 2005, “The Management of Human Resources in Project Man-

agement Led Organizations”, Presentation Revelation, Vol. 34, pp. 178-191.

Clark, I., T. Colling, 2005, “The Management of Human Resources in Project Man-

agement Led Organizations”, Presentation Revelation, Vol. 34, pp. 178-191.

Cookie-Davies, T., 2002, “The Real Success Factors on Projects”, International Journal

of Project Management, Vol. 20, No. 3, pp. 185-190.

Cookie-Davies, T., 2002, “The Real Success Factors on Projects”, International Journal

of Project Management, Vol. 20, No. 3, pp. 185-190.

Cooper, R.G., S.J. Edgett, E.J. Kleinschmidt, 2004, “Benchmarking Best NPD Practices-

III. Research”, Technology Management, Vol. 47, No. 6, pp. 43-55.



178

Cox, A., 1996, “Relational Competence and Strategic Procurement Management”,

European Journal of Purchasing and Supply Management, Vol. 2, No. 1, pp.

57-70.

Cox, A., P. Ireland and M. Townsend, 2006, “Managing in Construction Supply Chains

and Markets: Reactive and Proactive Options for Improving Performance and

Relationship Management”, Thomas Telford Publishing, London.

Cox, R., R. Issa and D. Ahrens, 2003, “Management’s Perception of Key Performance

Indicators for Construction”, Journal of Construction Engineering and Manage-

ment, Vol. 1292, pp. 142-151.

Crawford, C.B., 2005, “Effects of Transformational Leadership and Organizational

Position on Knowledge Management”, Journal of Knowledge Management, Vol.

9, pp. 6-16.
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