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ABSTRACT 

 

 

The complexity of construction led to the fragmentation of design and 

construction process with different professionals independently handling each 

process. This characteristic triggers project changes. The inconsistent  management 

of project changes, especially its implementation causes major risks of cost and time 

overruns, quality defects, conflicts, and safety issues. However, these challenges 

raise concerns about how diligently capable the construction organizations are in 

their work. Lack of management capability affects the performance of construction 

organizations in terms of project delivery within the constraint of cost and time.  

However, not much has been reported in the literature on management capability 

maturity of construction organizations, its assessment and impacts on cost and time 

performance of building projects in Nigeria. Supporting this claim is the agitations in 

construction cycle for a unique methodological approach that enables capability 

maturity assessment to improve performance in building projects. Against this 

background, this research therefore investigates the impact of change management 

capability maturity of construction organizations on cost and time performance of 

building projects in Nigeria. To accomplish this aim, specific objectives that 

addressed the identified problems includes; assessment of change management 

capability maturity level of construction organizations (CMCML), assessment of 

impact of  CMCML on cost and time performance and development of a CMCML 

assessment model for construction organizations. Quantitative research approach that 

uses questionnaire survey mechanism was adopted for data collection. A total of 42 

questionnaires were hand distributed to project managers, project quantity surveyors 

and contract managers, across construction organizations in southwest zone of 

Nigeria. The administered questionnaires retrieved revealed 95% response rate. 

Collected data were analysed using the following quantitative tools; frequency, 

Spearman‟s rank correlation, factor analysis, multiple regression and fuzzy synthetic 

evaluation techniques. The empirical research findings reveal that the overall 

CMCML of construction organizations is „moderate‟ at 3.35 maturity rating and not 

far from maturity with a value of 1 indicating very low and 5 indicating very high. 

Findings further indicate poor management capability of contractors as the most 

prevalent contractor-related factors impacting project changes. The research findings 

also show that change management capability of construction organization has 

significant impact on cost and time performance of building projects. Finally, the 

research provide a CMCML assessment model capable of determining the capability 

maturity level of construction organizations as well as showing the cost and time 

performance of construction organizations in building projects.  
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ABSTRAK 

 

 

Kerumitan pembinaan mengakibatkan pengasingan di antara proses reka 

bentuk dan pembinaan di mana setiap proses dikendalikan oleh pihak profesional 

yang berasingan. karekteristiki ini mencetuskan banyak perubahan dalam projek 

pembinaan. Pengurusan perubahan projek yang tidak konsisten, terutamanya dalam 

aspek perlaksanaan akan mengakibatkan pelbagai risiko utama seperti lebihan kos 

dan masa, kecacatan kualiti, konflik dan isu-isu berkaitan keselamatan. Justeru, 

risiko-risiko ini telah menimbulkan kebimbangan tentang kapabiliti organisasi 

pembinaan dalam menguruskan tugas masing-masing. Kekurangan kapabiliti 

pengurusan akan memberi kesan terhadap prestasi organisasi pembinaan dalam 

aspek penyampaian projek dalam kekangan kos dan masa. Namun, tidak banyak 

kajian lepas berkaitan kematangan kapabiliti pengurusan organisasi pembinaan, 

penilaiannya dan impaknya dalam aspek prestasi kos dan masa terhadap projek-

projek pembinaan di Nigeria. Kenyataan ini disokong oleh rungutan dalam kitaran 

projek untuk mewujudkan satu pendekater metodologikal yang unik serta mampu 

untuk menilai tahap kematangan kapabiliti untuk meningkatkan prestasi projek 

pembinaan oleh itu. Kajian ini menyiasat impak kematangan kapabiliti pengurusan 

perubahan oleh organisasi-organisasi pembinaan dalam aspek prestasi kos dan masa 

terhadap projek-projek pembinaan di Nigeria. Dalam mencapai tujuan ini, objektik-

objektif spesifik telah dikenalpasti termasuklah penilaian kematangan kapabiliti 

pengurusan perubahan oleh organisasi-organisasi pembinaan (KKPP), penilaian 

impak KKPP terhadap prestasi kos dan masa dan penyediaan model penilaian KKPP 

untuk organisasi-organisasi pembinaan. Kaedah penyelidikan kuantitatif 

menggunakan borang kaji soal selidik telah dipilih sebagai kaedah pengumpulan 

data. Sebanyak 42 borang kaji soal selidik telah diedarkan secara terus kepada 

pengurus-pengurus projek, juruukur bahan projek dan pengurus-pengurus kontrak di 

organisasi-organisasi pembinaan di zon barat daya Nigeria. Kaji selidik yang 

diperolehi menunjukkan kadar maklum balas sebanyak 95%. Data yang terkumpul 

telah dianalisis menggunakan kaedah-kaedah kuantitatif; kekerapan, Spearman‟s 

tahap korelasi, analisis faktor, regresi berganda dan teknik penilaian „fuzzy 

synthetic‟. Dapatan kajian empirikal mendedahkan bahawa pada keseluruhannya, 

KKPP organisasi-organisasi pembinaan adalah pada tahap „sederhana‟ iaitu 3.35 

kadar kematangan dan tidak jauh daripada tahap kematangan dengan nilai 1 

mewakili sangat rendah dan nilai 5 mewakili sangat tinggi. Seterusnya, dapatan 

kajian telah menunjukan keupayaan pengurusan yang lemah oleh kontrak adalah 

merupakan faktor utama yang berkait dengan kontraktor yang memberi impak 

terhadap perubahan projek. Dapatan kajian juga mendapati bahawa kapabiliti 

pengurusan perubahan oleh organisasi pembinaan mempunyai impak yang ketara 

terhadap prestasi kos dan masa projek pembinaan. Akhir sekali, penyelidikan ini 

menyediakan model penilaian KKPP yang mampu untuk mengenalpasti tahap 

kematangan kapabiliti organisasi-organisasi pembinaan serta dapat menunjukkan 

prestasi kos dan masa organisasi-organisasi pembinaan dalam melaksanckan projek 

pembinaan. 
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CHAPTER 1 

 

 

 

 

INTRODUCTION 

 

 
 

 

The context of this research is presented in this chapter. It commences with 

the general overview of the background to the research, statement of problem as well 

as the justification for the study. The aim and objectives of the research is equally 

highlighted in the chapter. Similarly, a brief summary of the research methodology 

was also presented. Moreover, the chapter concludes with the organisational 

structure of the thesis which explains the content of each chapter in the thesis.  

 

 

 

 

1.1       Background of the Study  

 

 

Construction industry is complex and wide in nature and it is generally 

compartmentalized unlike other industries. According to Egan, (1998) “a project is 

divided into many sequential and separate operations undertaken by different 

parties”. The separations of design process from construction process coupled with 

the uniqueness of each project are the factors responsible for a complicated and 

complex construction process. The complexity of construction has led to the design 

process to be handled separately by an independent professional and the construction 

process by another professional. The consequence of this is that designers are left 

with the option of producing construction designs without much consideration for 

buildability. This characteristic of construction has left construction projects to be 

considerably prone into many project changes mostly during construction stages.  

However, project changes are inevitable and very common. They occurred from 

different sources and by various causes in all stages of design and construction, 

(Motawa et al., 2007). Project changes has been so prevalent that hardly can a 

 



xx 

 

project be completed without witnessing changes to the design scope or method of 

construction, (Ssegawa, 2002). Even the most thoughtfully planned project may 

necessitate changes due to various factors (Ibbs et al., 2001). 

 

 

Traditionally, almost all project change and change orders issued during 

construction stage of a project are major drivers of cost overrun, schedule delays, 

conflicts, safety issues and project disruption. Project changes do occur and cause 

substantial adjustment to contract duration, total direct and indirect cost or both in 

project management (Ibbs et al., 2001; Gray and Hughes, 2001).  Zhao et al. (2010); 

Chen, (2007), identified project change and change orders as problematic and critical 

factors causing cost overrun of construction projects. Baloyi et al. (2011) revealed 

that changes to work initiated by the client are a critical factor responsible for cost 

and time overruns. Kumaraswamy et al. (1997) also identified client initiated change 

orders as one of the major causes of time overruns.                                                           

 

 

Changes are additions, or general revision made to the project goals and 

scope. They are regarded as changes not minding whether it leads to increase or 

decrease to the project cost and time. According to Tiong, (1990) and Ibbs, (1997), 

changes in projects cause critical adjustment to contract duration and cost. In this 

regard, project management team has a duty to respond effectively to project change 

in order to reduce the impact of change on the project.                                                                                    

 

 

Wallace (2007) examined that several reasons are responsible for change 

occurrence, and these reasons are to be known as change causes, or drivers. 

Generally different opinions have been stated by different researchers on the drivers 

of project change. However, two major classifications of external and internal were 

expressed by some of the authors. The sub-division given by these authors are 

responsible for differences in their view points. Table 1.1 and 1.2 represents the 

taxonomy of causes and impacts of changes in construction projects.  
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Table 1.1: Causes of Project Changes 

Authors Project related Client related Design related Contractor 

related 

Other factors 

Hsieh et 
al. (2004)  

- complexity of projects 
- Safety facilities 
- Site security 
 

- Client initiated  
   changes 

-Defects in  
  designs 
-Poor estimation      
  of Quantities 
-Design changes 
-Discrepancies  
  between    

  drawings and  
  site conditions 

- Poor planning 
-Contractors  
   inexperience 
 

-Unforeseen site  
  conditions 
-Bad weather  
 conditions 
-Change of  
 regulations 
-Unstable  

 decision-making 
 authority  

Wu et al. 
(2004) 

-  Delay in securing    
   site, equipment and  
   materials 
- Site restriction 

-Changes in client‟s  
  requirements 

-Changes in  
  design 
-Poor site  
  investigation 
-Incomplete  
  design 

  information 
 

-Poor scheduling 
-Poor     
 workmanship 
-Changes in  
  construct-  
  ion method 

-Policy changes 
-Political  
  pressure 
-Force majeure 
-Local residents  

Kumarasw
amy et al. 
(1997) 

-  Slow decision making  
   by project teams. 
-  Project complexity 
- Communication  
   problem between  
   client, consultant, &  

  contractor 
- Disputes and conflicts. 
 

-  Client initiated  
   change 
- Client interference  
   in fixing contract  
   duration 

-Design error 
and omissions 
-Inexperienced 
design team 
-Delay in design 
information 

-Inadequate  
  contractor‟s     
  experience 
-Poor site  
  management 
-Inadequate  

  managerial skill 
- Delays in  
  subcontractor‟s  
  work. 

-unforeseen  
  ground    
  condition 
-Weather  
  conditions 

  

 

Table 1.2: Effects of Project Change 

Authors Time related Cost related Productivity 

related 

Risk related Other effects 

Hanna et al. 

(2005, 
2006) 

- Rework 

- Overtime 
- Extension of  
   time 

- Increased cost  

- overtime cost 
- compensation 

-Schedule  

  compression 
- over-manning 
- trade stacking 

-site congestion 

- acceleration 
- Interruption 

-Loss of morale 

- poor quality  
   of work 
- Less qualified  
   labour 

Moselhi et 
al. (2005) 

 -Time loss in  
   stopping and  
  restarting rework. 
-Subcontractors  

  standing time 
 

- Loss of earnings 
- Increase overhead 
- Change in cash  
   flow 

- Increase time 

-Reprogramming 
- Unbalanced  
   gangs 

- acceleration 
- Loss of float 
- Increase  
   sensitivity to  

   delay 

-Revision of  
  project reports 
  and documents  

Pheng et al. 
(2005) 

-Rework and  
  demolition 
-Completion  
  Delay. 
- payment delay 

-Material and  
  equipment delay 

-Increase in  
  overhead 
- Increase in cost 
-Additional  
   payments to  

   contractor 
   

-Productivity  
  degradation 

-Affected  
   progress of  
   work 

- Claims and  
   disputes 
- Damage to  
   reputation 
- Poor safety  

  conditions 
-Loss of quality  

 

 

Project change management is an integral part of project management; hence 

it relates all the internal and external factors that influence project changes. The 

central idea of project change management process is to envisage possible changes, 

recognise changes that have occurred, evaluate it, approve the change, document and 
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improve from lessons learned to sustain the overall viability of the project (Ibbs et al 

2001., Hao et al 2008., Motawa et al., 2007). Learning from past mistakes is very 

significant because it affords members of the project team to enrich their experience 

and appropriately applying it in future projects (Motawa, 2007). Project change and 

change orders must be resolved through a formalised change management process in 

order to avoid delays and disruptions in the work program. By adopting systematic 

and sustain process of handling change orders, there is a high probability of 

optimising project success. Inconsistent management of the change process result in 

many disruptive effects. However, the need for mitigating project change negative 

effects and improving construction processes brought extensive research in the area 

of mapping and modelling of project change management process.                         

 

 

Ibbs et al. (2001) developed a change management system that was based on 

five principles of promote a balanced change culture, recognise change, evaluate 

change, implement change and continuously improve from lessons learned. Based on 

similar concept, Sun et al. (2004), developed a toolkits that supports project team‟s 

anticipation of changes and the evaluation of the impacts of these changes. 

Following the same perspective, the Construction Industry Institute decided to look 

for a way of minimising or reducing construction delays, increase costs, claims, and 

expensive litigations that usually accompany project change and established research 

team. Consequently the CII Research Team (1994) came up with the conclusion that 

significant savings in overall costs and schedule duration of construction projects are 

achievable by improving the management of project changes.    

 

 

As construction organisations are one of the key players in construction 

industry and the makers of the final product, any development and improvement 

initiatives in the industry has to consider ways of assessing and improving the 

change management capability maturity of the organizations. Previous studies by 

Long et al. (2004) indicated poor managerial capability of contractors as a critical 

problem in construction industry. Aje et al. (2009) showed management capability as 

prime criteria for evaluating construction contractors in the period of pre-

qualification and tender evaluation for projects. In the same vein, Nigeria Bureau of 

Public Procurement in 2005 allocated 25%, the highest ever, for management 

 



xxiii 

 

capability as criteria for scoring construction organisations during pre-qualification 

exercise. Thus improving management capability maturity of construction 

organizations is a priority consideration for the assessment and improvement of 

change management capability of construction organizations. Studies by Dlungwana 

and Rwelamila (2004) strongly emphasized the importance of improving the 

management capability of contractors.    

 

 

However, capability and managerial strength of contractors is not 

commensurate with the extent of their involvement in construction projects. This fact 

becomes clear with respect to the extent of occurrence of cost and time overruns in 

construction projects which is attributable to project change and management 

incompetency of construction contractors. Capability is concerned with a specific 

competency which has to be present in an organisation so that such organization can 

effectively execute project management process. According to OPM3 

(Organizational Project Management 3), capability involves incremental steps that 

usually lead to achieving one or more best practices. However, in OPM3 view, 

specific capability is adopted as a criterion for assessing organisational maturity. It 

exists when all the outcomes under the capability have been observed. Therefore, as 

most of contractors‟ works are managed as project, assessing and improving 

construction organisations‟ change management capability maturity will 

significantly contribute to the overall improvement of construction organizations‟ 

capability maturity to deliver successful projects.                                                                                                                                                         

 

 

The outcome of this research is capable of ensuring that, client and industry 

practitioners effectively pre-qualify construction organizations with adequate track 

record of performance in terms of cost and time. Hence, easy elimination of 

incompetent construction organizations is achievable and fairer competition among 

bidders is guaranteed. In addition, construction organizations can easily assess 

themselves individually in their various organizations before going for any outside 

bidding competition. The research outcome further provide major attributes for 

assessing construction organizations competency in managing project changes in 

construction. Consequently, the developed model in this research will create 
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opportunity for improvement in construction organization‟s performance in terms of 

completing projects to time schedule and cost budget. 

 

 

In conclusion, the developed model is capable of strengthened clients‟ 

decision in given thorough consideration to the management capability maturity 

level as a major criterion for selecting contracting organizations for construction 

projects. 

 

 

 

 

1.2       Problem Statement  

 

 

Project change and change orders are generally common and inevitable in all 

stages of design and construction. They constitute major risk factors for construction 

projects (Sun et al., 2009). However, common consequences of project changes 

include cost overrun, schedule delays Aurun, (2007); Naif et al. (2011), quality 

defects, conflicts and safety issues (Love et al., 2001).  

 

 

Many projects failure are associated with the critical problem of project 

change and change orders in the industry today especially when change 

implementation is inconsistently managed. Motawa et al. (2007) argued that 

inconsistent management of project change can result in many disruptive effects of 

cost and time overruns. It is highly significant to identify and analyse potential 

project changes as early as possible to enhance the performance of project team. 

Early identification and analysis of project change is capable of facilitating both the 

assessment and implementation of projects (Ibbs et al., 2001). However, changes in 

construction do occur, hence a robust change management process is a prerequisite 

for efficient project management. The negative effects of project change will be 

minimised if effective change management process are put in place for the 

management of project changes (Ibbs et al., 2001; Motawa et al., 2007).    

 

 

Moreover, project change can originate from the client, user, design 

consultant, project manager and contractor, hence effective management process of 
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this change are based on the fundamental theory of identify change, evaluate change, 

approve change, implement change and continuously improve from lessons learned 

(Ibbs et al., 2001; Hao et al., 2008). Project management team should anticipate and 

identify potential changes and be ready to provide necessary proactive reactions to 

mitigate the effect of change. Knowledge learnt from the implementation of the 

change process is kept for all parties to learn from it. When knowledge about 

previous cases is expressed by professional team it reduces the disruptive effects of 

change (Motawa et al., 2003).   

 

 

Consequently, construction projects frequent changes coupled with 

inconsistent management prompted previous researchers into developing process-

focused approaches (specific models and IT support systems) for managing project 

changes (Sun et al., 2009). Ibbs et al. (2001) developed a systematic approach 

founded on five basic principles for managing project change. A project toolkit that 

supports project team in envisaging potential changes and evaluating their impacts 

was mapped out by (Sun et al., 2004). Other change management tools developed for 

use in the management of project changes includes a fuzzy logic based change 

prediction model with the system dynamic model of the dynamic  planning and 

control methodology (DPM) Motawa et al. (2007), development of a dynamics 

model of dynamic control methodology (DPM) for the management of unexpected 

events Park and Pena-Mora (2003), a change prediction framework for managing 

change scenarios Lee et al. (2005), and a generic procedure for issuing a change 

orders request (Cox et al., 1999).  

  

 

Certainly, many of these models enhance change management process in 

construction projects. Indeed, they have potentials for further development. 

Nevertheless, the agitations in construction cycle for a unique methodological 

approach and models that enables capability maturity assessment Sarhsar (2000); 

Sun et al. (2009) to improve performance in building projects necessitate this study 

that explored change management capability maturity assessment model for 

construction organizations. There are many studies in literature focusing on 

identification of project changes, causes and effects of changes in construction, and 

change management process in recent years, aiming at increasing the benefits and 
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supporting change management, very little or no effort of these are focused to 

research in the area of assessment and improvement of change management 

capability maturity level of construction organizations to effectively manage project 

changes in order to enhance good performance of construction projects. Similarly, 

there has not been much research reported in literature on the impact of change 

management capability maturity level of construction organisation on cost and time 

performance of building projects. Project change and change orders has been 

established to have it direct negative impacts on such issues associated with cost 

overrun and schedule delays, disputes and rework (Sun et al., 2009). However, 

several of the generic models developed can facilitate change management process 

but cannot be adopted as a basis for systematic assessment and improvement (Sun et 

al., 2009).  

 

 

Against this background, these gaps in the literature are addressed in this 

research project. The study focuses on developing more efficient and effective 

methodology of assessment and improvement of the change management capability 

maturity level of construction organizations in the management of project changes. 

In addition, the study further focuses on evaluating the impact of change 

management capability maturity level of construction organization on cost and time 

performance of building projects. Determining the CMCML of construction 

organizations is considered together with the project needs, client requirements in 

terms of cost and time savings to develop a systematic model that can facilitate 

strategic planning and implementation of effective working practices. When 

carefully put into use in construction organisations and by industrial practitioners it 

is believed that it will help clients and other practitioners in pre-qualification and 

tender evaluation. In addition it will help organisations improve their performance 

by easily identifying their capability areas of strength and weaknesses which 

improvement needs to be prioritised. Learning from mistakes is highly significant in 

construction projects. Project team would utilise the advantage of lessons learned in 

the past to approach and manage problems associated with new projects (continuous 

improvement).   
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However, Nigeria construction practise is observed to still involve the use of 

ineffective traditional management system Ekundayo et al. (2013). There is currently 

no systematic approaches to managing project change and little or no empirical 

research has been conducted in the areas of assessment of the change management 

capability maturity level of construction organisations as well as evaluation of the 

impact of change management capability maturity level of construction organisation 

on cost and time performance of building projects. Therefore, there is need for 

awareness in the industry on the impact which either higher or low project change 

management capability maturity level of construction organisations can impose on 

proper performance of construction projects in terms of meeting the cost budget and 

schedule time. It is in this regard, that this study explored change management 

capability maturity model of construction organisations and its impacts on cost and 

time performance of institutional building projects in Nigeria.      
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Table 1.3: Gap Analysis Between Previous Studies and This Research 

Previous studies focus Present research focus 

Areas covered Authors Area focused Gap identified 

1. Identification of causes  
    of change. 

Naif et al., (2011); 
Ghazal et al., (2011); 
Sun and Meng, 
(2009); Hsieh et al., 

(2004); Alnuaimi et 
al., (2010). 

1. Evaluation of change  
    management capability     
    maturity level      
    (CMCML) of  

    contracting  
    organizations. 
 
2. Impact of change     
    Management capability  
    maturity level of  
    contracting  
    organizations on cost  
    and time performance  

    of building projects 

Much of the previous studies 
discussion is presented in 
categorical ways with little 
or no attention being paid to 

evaluation and improvement 
of change management 
capability maturity of 
construction organizations 
and its subsequent impacts 
on project performance. 
Therefore, this study has 
measured the effectiveness of 
change management process 

as well as providing a clear 
evidence of the improvement 
of the change management 
capability maturity of 
construction organizations by 
specifically focusing on the 
following areas; 
 

(a). Assessment and 
improvement of CMCML of 
construction organizations. 
 
(b). Examine the correlation 
between the CMCML of 
contracting organization and 
cost – time performance of 

building projects. 
 
(c). Formulation of a 
methodological model that 
enhances assessment and 
improvement in the ability of 
construction organizations to 
effectively manage project 

change and thus mitigate the 
deleterious impact of it on 
project performance in terms 
of cost and time. 

2. Analysis of potential  
    change effects on  
    certain project  
    elements. 

Hester et al., (1991); 
Ibbs et al., (2001); 
Hanna et al., (1999); 
William, (2000); Lee 
et al., (2004); Moselhi 
et al., (2005).  

3. Change management  
    system (guidance for  
    best practice in change  
    management) 

CII, (1994); Cox et 
al., (1999); Stocks 
and Singh, (1999); 
CIRIA, (2001); Ibbs 
et al., (2001); Motawa 
et al., (2003, 2007); 
Hao et al., (2008).   

 

 

1.3       Research Questions  

 

 

The main research question for this study is “what is the impact of 

construction organization‟s change management capability maturity on cost and time 

performance of building projects in Nigeria”. The research question is further broken 

into the following sub-questions:  
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CHAPTER 1 

 

 

 

 

INTRODUCTION 

 
 

 

                                                                                                                

The context of this research is presented in this chapter. It commences with 

the general overview of the background to the research, statement of problem as well 

as the justification for the study. The aim and objectives of the research is equally 

highlighted in the chapter. Similarly, a brief summary of the research methodology 

was also presented. Moreover, the chapter concludes with the organisational 

structure of the thesis which explains the content of each chapter in the thesis.  

 

 

 

 

1.1       Background of the Study  

 

                                                                                                             

Construction industry is complex and wide in nature and it is generally 

compartmentalized unlike other industries. According to Egan, (1998) “a project is 

divided into many sequential and separate operations undertaken by different 

parties”. The separations of design process from construction process coupled with 

the uniqueness of each project are the factors responsible for a complicated and 

complex construction process. The complexity of construction has led to the design 

process to be handled separately by an independent professional and the construction 

process by another professional. The consequence of this is that designers are left 

with the option of producing construction designs without much consideration for 

buildability. This characteristic of construction has left construction projects to be 

considerably prone into many project changes mostly during construction stages.  

However, project changes are inevitable and very common. They occurred from 
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different sources and by various causes in all stages of design and construction, 

(Motawa et al., 2007). Project changes has been so prevalent that hardly can a 

project be completed without witnessing changes to the design scope or method of 

construction, (Ssegawa, 2002). Even the most thoughtfully planned project may 

necessitate changes due to various factors (Ibbs et al., 2001). 

 

 

Traditionally, almost all project change and change orders issued during 

construction stage of a project are major drivers of cost overrun, schedule delays, 

conflicts, safety issues and project disruption. Project changes do occur and cause 

substantial adjustment to contract duration, total direct and indirect cost or both in 

project management (Ibbs et al., 2001; Gray and Hughes, 2001).  Zhao et al. (2010); 

Chen, (2007), identified project change and change orders as problematic and critical 

factors causing cost overrun of construction projects. Baloyi et al. (2011) revealed 

that changes to work initiated by the client are a critical factor responsible for cost 

and time overruns. Kumaraswamy et al. (1997) also identified client initiated change 

orders as one of the major causes of time overruns.                                                           

 

 

Changes are additions, or general revision made to the project goals and 

scope. They are regarded as changes not minding whether it leads to increase or 

decrease to the project cost and time. According to Tiong, (1990) and Ibbs, (1997), 

changes in projects cause critical adjustment to contract duration and cost. In this 

regard, project management team has a duty to respond effectively to project change 

in order to reduce the impact of change on the project.                                                                                    

 

 

Wallace (2007) examined that several reasons are responsible for change 

occurrence, and these reasons are to be known as change causes, or drivers. 

Generally different opinions have been stated by different researchers on the drivers 

of project change. However, two major classifications of external and internal were 

expressed by some of the authors. The sub-division given by these authors are 

responsible for differences in their view points. Table 1.1 and 1.2 represents the 

taxonomy of causes and impacts of changes in construction projects.  
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Table 1.1: Causes of Project Changes 

Authors Project related Client related Design related Contractor 

related 

Other factors 

Hsieh et al. 
(2004)  

- complexity of projects 
- Safety facilities 
- Site security 
 

- Client initiated  
   changes 

-Defects in  
  designs 
-Poor estimation      
  of Quantities 
-Design changes 
-Discrepancies  
  between    

  drawings and  
  site conditions 

- Poor planning 
-Contractors  
   inexperience 
 

-Unforeseen site  
  conditions 
-Bad weather  
 conditions 
-Change of  
 regulations 
-Unstable  

 decision-making 
 authority  

Wu et al. 
(2004) 

-  Delay in securing    
   site, equipment and  
   materials 
- Site restriction 

-Changes in client‟s  
  requirements 

-Changes in  
  design 
-Poor site  
  investigation 
-Incomplete  
  design 

  information 
 

-Poor scheduling 
-Poor     
 workmanship 
-Changes in  
  construct-  
  ion method 

-Policy changes 
-Political  
  pressure 
-Force majeure 
-Local residents  

Kumaraswa
my et al. 
(1997) 

-  Slow decision making  
   by project teams. 
-  Project complexity 
- Communication  
   problem between  
   client, consultant, &  

  contractor 
- Disputes and conflicts. 
 

-  Client initiated  
   change 
- Client interference  
   in fixing contract  
   duration 

-Design error 
and omissions 
-Inexperienced 
design team 
-Delay in design 
information 

-Inadequate  
  contractor‟s     
  experience 
-Poor site  
  management 
-Inadequate  

  managerial skill 
- Delays in  
  subcontractor‟s  
  work. 

-unforeseen  
  ground    
  condition 
-Weather  
  conditions 

 

 

Table 1.2: Effects of Project Change 

Authors Time related Cost related Productivity 

related 

Risk related Other effects 

Hanna et al. 

(2005, 
2006) 

- Rework 

- Overtime 
- Extension of  
   time 

- Increased cost  

- overtime cost 
- compensation 

-Schedule  

  compression 
- over-manning 
- trade stacking 

-site congestion 

- acceleration 
- Interruption 

-Loss of morale 

- poor quality  
   of work 
- Less qualified  
   labour 

Moselhi et 
al. (2005) 

 -Time loss in  
   stopping and  
  restarting rework. 
-Subcontractors  

  standing time 
 

- Loss of earnings 
- Increase overhead 
- Change in cash  
   flow 

- Increase time 

-Reprogramming 
- Unbalanced  
   gangs 

- acceleration 
- Loss of float 
- Increase  
   sensitivity to  

   delay 

-Revision of  
  project reports 
  and documents  

Pheng et al. 
(2005) 

-Rework and  
  demolition 
-Completion  
  Delay. 
- payment delay 

-Material and  
  equipment delay 

-Increase in  
  overhead 
- Increase in cost 
-Additional  
   payments to  

   contractor 
   

-Productivity  
  degradation 

-Affected  
   progress of  
   work 

- Claims and  
   disputes 
- Damage to  
   reputation 
- Poor safety  

  conditions 
-Loss of quality  

 

 

Project change management is an integral part of project management; hence 

it relates all the internal and external factors that influence project changes. The 

central idea of project change management process is to envisage possible changes, 

recognise changes that have occurred, evaluate it, approve the change, document and 
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improve from lessons learned to sustain the overall viability of the project (Ibbs et al 

2001., Hao et al 2008., Motawa et al., 2007). Learning from past mistakes is very 

significant because it affords members of the project team to enrich their experience 

and appropriately applying it in future projects (Motawa, 2007). Project change and 

change orders must be resolved through a formalised change management process in 

order to avoid delays and disruptions in the work program. By adopting systematic 

and sustain process of handling change orders, there is a high probability of 

optimising project success. Inconsistent management of the change process result in 

many disruptive effects. However, the need for mitigating project change negative 

effects and improving construction processes brought extensive research in the area 

of mapping and modelling of project change management process.                         

 

 

Ibbs et al. (2001) developed a change management system that was based on 

five principles of promote a balanced change culture, recognise change, evaluate 

change, implement change and continuously improve from lessons learned. Based on 

similar concept, Sun et al. (2004), developed a toolkits that supports project team‟s 

anticipation of changes and the evaluation of the impacts of these changes. 

Following the same perspective, the Construction Industry Institute decided to look 

for a way of minimising or reducing construction delays, increase costs, claims, and 

expensive litigations that usually accompany project change and established research 

team. Consequently the CII Research Team (1994) came up with the conclusion that 

significant savings in overall costs and schedule duration of construction projects are 

achievable by improving the management of project changes.    

 

 

As construction organisations are one of the key players in construction 

industry and the makers of the final product, any development and improvement 

initiatives in the industry has to consider ways of assessing and improving the 

change management capability maturity of the organizations. Previous studies by 

Long et al. (2004) indicated poor managerial capability of contractors as a critical 

problem in construction industry. Aje et al. (2009) showed management capability as 

prime criteria for evaluating construction contractors in the period of pre-

qualification and tender evaluation for projects. In the same vein, Nigeria Bureau of 

Public Procurement in 2005 allocated 25%, the highest ever, for management 
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capability as criteria for scoring construction organisations during pre-qualification 

exercise. Thus improving management capability maturity of construction 

organizations is a priority consideration for the assessment and improvement of 

change management capability of construction organizations. Studies by Dlungwana 

and Rwelamila (2004) strongly emphasized the importance of improving the 

management capability of contractors.    

 

 

However, capability and managerial strength of contractors is not 

commensurate with the extent of their involvement in construction projects. This fact 

becomes clear with respect to the extent of occurrence of cost and time overruns in 

construction projects which is attributable to project change and management 

incompetency of construction contractors. Capability is concerned with a specific 

competency which has to be present in an organisation so that such organization can 

effectively execute project management process. According to OPM3 

(Organizational Project Management 3), capability involves incremental steps that 

usually lead to achieving one or more best practices. However, in OPM3 view, 

specific capability is adopted as a criterion for assessing organisational maturity. It 

exists when all the outcomes under the capability have been observed. Therefore, as 

most of contractors‟ works are managed as project, assessing and improving 

construction organisations‟ change management capability maturity will 

significantly contribute to the overall improvement of construction organizations‟ 

capability maturity to deliver successful projects.                                                                                                                                                         

 

 

The outcome of this research is capable of ensuring that, client and industry 

practitioners effectively pre-qualify construction organizations with adequate track 

record of performance in terms of cost and time. Hence, easy elimination of 

incompetent construction organizations is achievable and fairer competition among 

bidders is guaranteed. In addition, construction organizations can easily assess 

themselves individually in their various organizations before going for any outside 

bidding competition. The research outcome further provide major attributes for 

assessing construction organizations competency in managing project changes in 

construction. Consequently, the developed model in this research will create 
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opportunity for improvement in construction organization‟s performance in terms of 

completing projects to time schedule and cost budget. 

 

 

In conclusion, the developed model is capable of strengthened clients‟ 

decision in given thorough consideration to the management capability maturity 

level as a major criterion for selecting contracting organizations for construction 

projects. 

 

 

 

 

1.2       Problem Statement  

 

 

Project change and change orders are generally common and inevitable in all 

stages of design and construction. They constitute major risk factors for construction 

projects (Sun et al., 2009). However, common consequences of project changes 

include cost overrun, schedule delays Aurun, (2007); Naif et al. (2011), quality 

defects, conflicts and safety issues (Love et al., 2001).  

 

 

Many projects failure are associated with the critical problem of project 

change and change orders in the industry today especially when change 

implementation is inconsistently managed. Motawa et al. (2007) argued that 

inconsistent management of project change can result in many disruptive effects of 

cost and time overruns. It is highly significant to identify and analyse potential 

project changes as early as possible to enhance the performance of project team. 

Early identification and analysis of project change is capable of facilitating both the 

assessment and implementation of projects (Ibbs et al., 2001). However, changes in 

construction do occur, hence a robust change management process is a prerequisite 

for efficient project management. The negative effects of project change will be 

minimised if effective change management process are put in place for the 

management of project changes (Ibbs et al., 2001; Motawa et al., 2007).    

 

 

Moreover, project change can originate from the client, user, design 

consultant, project manager and contractor, hence effective management process of 
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this change are based on the fundamental theory of identify change, evaluate change, 

approve change, implement change and continuously improve from lessons learned 

(Ibbs et al., 2001; Hao et al., 2008). Project management team should anticipate and 

identify potential changes and be ready to provide necessary proactive reactions to 

mitigate the effect of change. Knowledge learnt from the implementation of the 

change process is kept for all parties to learn from it. When knowledge about 

previous cases is expressed by professional team it reduces the disruptive effects of 

change (Motawa et al., 2003).   

 

 

Consequently, construction projects frequent changes coupled with 

inconsistent management prompted previous researchers into developing process-

focused approaches (specific models and IT support systems) for managing project 

changes (Sun et al., 2009). Ibbs et al. (2001) developed a systematic approach 

founded on five basic principles for managing project change. A project toolkit that 

supports project team in envisaging potential changes and evaluating their impacts 

was mapped out by (Sun et al., 2004). Other change management tools developed for 

use in the management of project changes includes a fuzzy logic based change 

prediction model with the system dynamic model of the dynamic  planning and 

control methodology (DPM) Motawa et al. (2007), development of a dynamics 

model of dynamic control methodology (DPM) for the management of unexpected 

events Park and Pena-Mora (2003), a change prediction framework for managing 

change scenarios Lee et al. (2005), and a generic procedure for issuing a change 

orders request (Cox et al., 1999).  

  

 

Certainly, many of these models enhance change management process in 

construction projects. Indeed, they have potentials for further development. 

Nevertheless, the agitations in construction cycle for a unique methodological 

approach and models that enables capability maturity assessment Sarhsar (2000); 

Sun et al. (2009) to improve performance in building projects necessitate this study 

that explored change management capability maturity assessment model for 

construction organizations. There are many studies in literature focusing on 

identification of project changes, causes and effects of changes in construction, and 

change management process in recent years, aiming at increasing the benefits and 
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supporting change management, very little or no effort of these are focused to 

research in the area of assessment and improvement of change management 

capability maturity level of construction organizations to effectively manage project 

changes in order to enhance good performance of construction projects. Similarly, 

there has not been much research reported in literature on the impact of change 

management capability maturity level of construction organisation on cost and time 

performance of building projects. Project change and change orders has been 

established to have it direct negative impacts on such issues associated with cost 

overrun and schedule delays, disputes and rework (Sun et al., 2009). However, 

several of the generic models developed can facilitate change management process 

but cannot be adopted as a basis for systematic assessment and improvement (Sun et 

al., 2009).  

 

 

Against this background, these gaps in the literature are addressed in this 

research project. The study focuses on developing more efficient and effective 

methodology of assessment and improvement of the change management capability 

maturity level of construction organizations in the management of project changes. 

In addition, the study further focuses on evaluating the impact of change 

management capability maturity level of construction organization on cost and time 

performance of building projects. Determining the CMCML of construction 

organizations is considered together with the project needs, client requirements in 

terms of cost and time savings to develop a systematic model that can facilitate 

strategic planning and implementation of effective working practices. When 

carefully put into use in construction organisations and by industrial practitioners it 

is believed that it will help clients and other practitioners in pre-qualification and 

tender evaluation. In addition it will help organisations improve their performance by 

easily identifying their capability areas of strength and weaknesses which 

improvement needs to be prioritised. Learning from mistakes is highly significant in 

construction projects. Project team would utilise the advantage of lessons learned in 

the past to approach and manage problems associated with new projects (continuous 

improvement).   
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However, Nigeria construction practise is observed to still involve the use of 

ineffective traditional management system Ekundayo et al. (2013). There is currently 

no systematic approaches to managing project change and little or no empirical 

research has been conducted in the areas of assessment of the change management 

capability maturity level of construction organisations as well as evaluation of the 

impact of change management capability maturity level of construction organisation 

on cost and time performance of building projects. Therefore, there is need for 

awareness in the industry on the impact which either higher or low project change 

management capability maturity level of construction organisations can impose on 

proper performance of construction projects in terms of meeting the cost budget and 

schedule time. It is in this regard, that this study explored change management 

capability maturity model of construction organisations and its impacts on cost and 

time performance of institutional building projects in Nigeria.      
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Table 1.3: Gap Analysis Between Previous Studies and This Research 

Previous studies focus Present research focus 

Areas covered Authors Area focused Gap identified 

1. Identification of causes  

    of change. 

Naif et al., (2011); 

Ghazal et al., (2011); 
Sun and Meng, 
(2009); Hsieh et al., 
(2004); Alnuaimi et 
al., (2010). 

1. Evaluation of change  

    management capability     
    maturity level      
    (CMCML) of  
    contracting  
    organizations. 
 
2. Impact of change     
    Management capability  

    maturity level of  
    contracting  
    organizations on cost  
    and time performance  
    of building projects 

Much of the previous studies 

discussion is presented in 
categorical ways with little 
or no attention being paid to 
evaluation and improvement 
of change management 
capability maturity of 
construction organizations 
and its subsequent impacts 

on project performance. 
Therefore, this study has 
measured the effectiveness of 
change management process 
as well as providing a clear 
evidence of the improvement 
of the change management 
capability maturity of 

construction organizations by 
specifically focusing on the 
following areas; 
 
(a). Assessment and 
improvement of CMCML of 
construction organizations. 
 
(b). Examine the correlation 

between the CMCML of 
contracting organization and 
cost – time performance of 
building projects. 
 
(c). Formulation of a 
methodological model that 
enhances assessment and 

improvement in the ability of 
construction organizations to 
effectively manage project 
change and thus mitigate the 
deleterious impact of it on 
project performance in terms 
of cost and time. 

2. Analysis of potential  
    change effects on  

    certain project  
    elements. 

Hester et al., (1991); 
Ibbs et al., (2001); 

Hanna et al., (1999); 
William, (2000); Lee 
et al., (2004); Moselhi 
et al., (2005).  

3. Change management  
    system (guidance for  
    best practice in change  
    management) 

CII, (1994); Cox et 
al., (1999); Stocks 
and Singh, (1999); 
CIRIA, (2001); Ibbs 

et al., (2001); Motawa 
et al., (2003, 2007); 
Hao et al., (2008).   

 

 
 

 

 

1.3       Research Questions  

 

 

The main research question for this study is “what is the impact of 

construction organization‟s change management capability maturity on cost and time 

performance of building projects in Nigeria”. The research question is further broken 

into the following sub-questions:  
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(a) How can the change management capability maturity levels of construction 

organization be assessed on building projects? 

(b) What is the significant contractor-related factor(s) that contributes to project 

change and change orders on building projects?  

(c) How can the impact of change management capability maturity levels of 

construction organizations on cost and time performance of building projects 

be evaluated?   

(d) How can change management capability of construction organizations‟ be 

enhanced to improve time and cost performance of building projects in 

Nigeria? 

 

 

 

 

1.4       Aim and Objectives of the Study  

 

 

The aim of this research work is to investigate the impacts of change 

management capability maturity of construction organizations‟ on cost and time 

performance of building projects in Nigeria. The specific objectives are:   

  

 

(a) To examine change management capability maturity level of construction 

organizations on building projects.                                           

(b) To determine the significant contractor-related factors that contributes to 

project change and change orders on building projects. 

(c) To evaluate the impact of change management capability maturity levels of 

construction organizations on cost and time performance of building projects.                                                                                                                                                                        

(d) To develop a model for assessing and improving construction organisations‟ 

change management capability so as to enhance cost and time performance of 

building project. 
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1.5       Scope and Limitation of the Study  

 

 

The research on change management capability maturity assessment model 

for construction organizations is limited in scope to the following:                                                                                                                                 

(a) The study is limited to investigating the impact of construction organization‟s 

change management capability maturity on cost and time performance of 

building projects in Nigeria. 

(b) The perspective of construction organization is only considered in this 

research, meanwhile, the impact of change management capability maturity 

on cost and time performance from the perspective of consultant and client 

could be totally different when examined.  

(c) The research has covered only institutional building grade 1 (one) 

construction organizations. Thus, the research outcome should be taken only 

as indicative of the impact of change management capability maturity of 

institutional building grade 1 (one) construction organizations. 

 

 

Moreover, data collection in the research is limited to all building projects 

awarded and completed between 2009 and 2013 in all the Federal tertiary institutions 

located in the southwest geopolitical zone (i.e Ekiti, Ondo, Osun, Oyo, Ogun and 

Lagos states) of Nigeria, figure 1.1. The choice of south-west for the study was 

based on the fact that they are robustly developing economics zone in Nigeria which 

according to Dada (2005) has the highest concentration of construction activities. 

The constraints imposed by limited resources ( cost and time) made available for the 

study as well as existing database not being readily available or accessible has made 

the onus of covering the entire country and long period of data storage very difficult 

for data collection. Similarly, the choice of educational building was further based on 

the premise that more newly completed building projects is available for 

investigation owing to the Federal Government new initiative of improving all 

tertiary institutions via ETF (Education Tax Fund) program of constructing new 

educational buildings such as Lecture theatre, classrooms, laboratories, libraries, 

computer lab and offices in all the tertiary institutions in the country.     
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Figure 1.1: The study areas for the research 

 

 

 

 

1.6      Justification for the Study  

 

 

In every completed project, persistent cost-time overruns due to project 

change and poor change management capability of contractors are experienced. 

Despite efforts geared towards implementing necessary control measures to stop this 

incessant occurrence in Nigerian construction industry, the problems still persist. 

Omoregie et al., (2006) reported that the cost of project in Nigeria escalated by 14% 

and the period of projects similarly grown up by 188%. Oladapo, (2007) found 

variation orders as very significant factor regularly causing cost and time overruns in 

Nigeria construction industry.  

 

 

While a body of research exists that identify major causes of change orders 

and further literature search identifies a couple of causes of change orders, no 

research was found to exist which tends to illustrate the reason for lack of 

construction organization management capability for managing change and change 

orders. Similarly relating change management capability of construction 

organizations‟ and cost-time performance was rarely researched by previous studies 

and having knowledge of these interactions may pave way for the delivery of more 

successful projects. Nigeria lacks empirical research in these areas of study however, 
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this study is the first that will quantitatively measure and rank these relationships in 

order to assist project parties reduce construction project problems. 

 

 

This research therefore, forms a foundation on which further local and 

international research can be conducted. The outcome of the research will serve as 

evidentiary data from which other comparative studies could develop in terms of 

different cultural, social, political and environmental issues.                                   

 

 

 

 

1.7      Contribution to Knowledge  

 

 

This study evaluated change management capability maturity of construction 

organizations‟ with a view of improving their management capability levels in 

dealing with the issues of change and change orders in construction in order to 

reduce problem associated with cost and time overruns.                                                                      

 

 

Principally, the research is considered capable of enhancing construction 

practitioners‟ ability via the proposed model which acts as a toolkit for assessment of  

construction organizations‟ change management capability maturity level 

particularly for pre-qualification and tender evaluation exercise. Furthermore the 

model can be used in improving construction organizations‟ management capability 

in dealing with the matters of change and change orders in construction projects.   

 

 

Similarly, improvement of the change management capability maturity of 

construction organizations would have a direct impact on the issues associated with 

cost overrun, time delays, claims, disputes and rework since management of changes 

in construction is almost synonymous to management of risk. In addition, the 

propose model will guide contractors and other stakeholders in assessing 

organisational areas of strength as well as capability areas of weakness that needs 

improvement and urgent attention in their various organizations. 
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1.8      Research Methodology 

 

 

In this research, quantitative research approach is adopted because of the 

nature of the objectives and data required. For explanatory research typical of this 

study, quantitative approach is mostly preferred because it is more focused with 

precise research question, comparative large sample size as well as testing the theory 

(Neuman, 2006). However, adopting quantitative approach is based on the need to 

obtain quality data from large participants without bias.                                                                

 

 

To accomplish the aim and objectives of the research, questionnaire survey 

design was adopted based on the fact that it is faster when compared with other 

methods and is comparatively less expensive. The targeted population for the 

research was categorised into two comprising: principal group of respondents 

(Clients, Contractors, Consultants) and the completed building projects that 

experienced cost and time overruns between 2009 and 2013. However, because of 

the specific nature of this project, all the respondents were considered to be directly 

related with the project and were all chosen as the research population. Therefore, 

because the population is sufficiently small, yhey were all considered as sample size 

for the research (Fellow and Liu, 2008).   

 

 

The instrument adopted for data collection is the self-administered five-point 

Likert scale questionnaire which literature review forms the basis for it development. 

The questionnaire consist of 2(Two) sets (A & B). Details of the formatof the 

questionnaire are as described in chapter three of the research. The questionnaire was 

piloted among 10 construction experts and academia before it went into industry 

wide survey. Each set of the questionnaire was developed based on the nature of the 

research questions and set objectives for the research. A total of 42 questionnaires of 

set “A” was hand distributed to project managers, contract managers, project 

quantity surveyors of construction organization and 95% of these questionnaires 

were returned. Similarly, a total of 126 questionnaire of set “B” was administered 

face-to-face among consultants, contractors and clients and 80 95% response rate 

was recorded. However, all validly completed questionnaire returned were used for 

the analysis that followed.   
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The collected data were analysed using different statistical methods namely: 

descriptive analysis, correlation analysis, and fuzzy system analysis. Before adopting 

these methods for the analysis, collected raw data from the questionnaire were 

translated into numbers and arranged them into a statistical software package of 

“SPSS version 21” database. The developed change management capability maturity 

(CMCM) assessment model was validated via descriptive analysis. Details of the 

methodology approach is described in chapter five.   
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1.9      Research Structure and Contents 

 

 

The outline of the research can be previewed in two basic phases of pre-field 

and post-field activities. The pre-field phase includes those activities carried out 

prior to collection of data from the field. However, a post-field phase involves all the 

activities carried out right from the data collection stage, data analysis presentation 

and discussion up till conclusion and recommendation. Figure 1.3 shows the overall 

outline of the research which is structured into six chapters briefly described below.   

 

 

(i) Chapter One: Introduction 

 

The chapter provides general information about the research. It mainly 

focused on the introduction to the research topic, statement of problem, research 

proposition and questions, aim and objectives. Similarly, a brief description of 

research methodology adopted was provided. 

 

 

(ii) Chapter Two: Change Management in Construction 

 

This chapter present a review of literature on Nigeria construction industry, 

issue of construction project change and change orders, its causes, impacts and 

control measures to reduce the impacts on construction projects. Issues of change 

management in construction, change management processes; critical success factors 

in change management, and change management models in construction was also 

presented. In addition, the chapter discussed the management capability maturity of 

construction organisations to determine the influence of this factor on cost and time 

performance of building projects in Nigeria.  

 

 

(iii) Chapter Three: Research Methodology 

 

This chapter reports forms part of the pre-field activities, it provide necessary 

information on how the aim and objectives of the research was achieved. It reveals 

the procedures followed in the course of conducting the research. This involves 

decision taking in selecting the appropriate research approach, research tools, 
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population of the study, sampling techniques and sample size and taking final 

decision as to the method of analysing the data collected.  

 

 

(iv) Chapter Four: Data Analysis, Presentation and Discussion  

 

This chapter entails post-field activities. It involves the actual data collection 

and presentation of the data collected. Proper analyses of the data collected using 

appropriate analytical tools such as correlation; fuzzy synthetic evaluation and 

multiple regression analysis were carried out. In addition, findings from the study 

analysis were systematically reported and related to those from previous studies.  

 

 

(v) Chapter Five: Model Development  

 

Chapter five presents the systematic model purposely developed for the 

assessment and improvement of change management capability maturity level of 

construction organizations in Nigeria as well as guiding potential industry 

practitioners. The model was developed base on the theory of change management 

process and concept of capability maturity models (CMM).  

 

 

(vi) Chapter Six: Conclusion and Recommendations 

 

The chapter draws relevant conclusion from the findings as they relates to the 

objectives of the research as well as endeavour to answer the research questions 

posted. It also presents necessary recommendations for further studies. The thesis 

finally presents the references and appendices.   
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Figure 1.3: Research structure and contents flow chart 

                                            

 

 

 

CHAPTER ONE 

INTRODUCTION 

Background to the Research 

Statement of problem 
Research Aim and Objectives 

CHAPTER TWO 

LITERATURE REVIEW 

Change Management in Construction 
Change Management Capability Maturity 

CHAPTER THREE 

RESEARCH METHODOLOGY 

Review of Research Methods 

Research Adopted in the Study 

CHAPTER FOUR 

DATA ANALYSIS, PRESENTATION AND 

DISCUSSION 

Analysis, results and discussion of Objective 1 

Analysis, results and discussion of Objective 2 

Analysis, results and discussion of Objective 3 

  

CHAPTER FIVE 

MODEL DEVELOPMENT 

(Objective 4 ) 

Review of Existing 
Model Literature  

Developing 

Systematic model 

CHAPTER SIX 

CONCLUSION AND RECOMMENDATIONS 

Drawing of Research Conclusions 

Research Recommendations 

Suggestions for future Research 
 

END OF THE 

THESIS  

P
R

E
-F

IE
L

D
 P

H
A

S
E

 
P

O
S

T
-F

IE
L

D
 P

H
A

S
E

 



239 

 

 

 

 

 

 

REFERENCES 

 

 

 

 

Abdullah, (2003). Intelligent Selection of Demolition Techniques. PhD Thesis,  

                Loughborough University, Loughborough.  

Abdul-Rahman, H., Berawi, M. A., Othman, M., Yahya, I. A. (2006). Delay  

                Mitigation in the Malaysia Construction Industry, Journal of  

                Construction Engineering and Management, 132(2), 125-133. 

Abiola, R. O. (2000). Management Implications of Trends in the Construction Cost  

                in Nigeria, The Quantity Surveyor, 30(11), 35 – 40. 

Aboyade, O. (1966). Foundations of an African Economy, a Study of Investment and  

                Growth in Nigeria, New York: Praeger.                                                

Adetola, F. O. (2004). “Contract administration and project management.” The  

                Nigerian Institute of Quantity Surveyors, April, 10–20.  

Aftab, H. M., Ismail, A. R., Abdullah, M. R., and Ade, A. A. A (2010). Factors  

                Affecting Construction Cost in Mara Large Construction Project:    

                Perspective of Project Management Consultant,  International Journal of  

                Sustainable Construction Engineering and Technology. 1 (2), 41 – 53.  

Ahmed, F. and Capretz, F. L. (2006). A Decision Support Tool for Assessing the  

                Maturity of the Software Product Line Process. International Journal of  

                Computing and Information Sciences, 4 (3), 97 – 113.   

Aibinu, A. A and Jagboro, G. O. (2002). The Effect of Construction Delays on  

                Project Delivery in Nigeria Construction Industry. International Journal  

                of Project Management, 20 (8), 593 – 599.  

Aje, O. I., Odusami, K. T., and Ogunsemi, D. R. (2009). The Impact of Contractors‟  

                Management Capability on Cost and Time Performance of Construction  

                Projects in Nigeria, Journal of Financial Management of Property and  

                Construction. 14 (2), 171-187.   

Ajibade, A. O. (2006). The Impact of Contractor Management Capability on  

                Construction Project Performance in Nigeria. Unpublished B. Tech.  



240 

 

                Dissertation, Federal University of Technology, Akure. 

Akintoye, A. and Fitzgerald, E. (2000). Analysis of Factors Influencing Project Cost  

                Estimating Practice. Journal of Construction Management and Economics.  

                18, 77-89. 

Akogun, O. B. (2000). The Researcher‟s Manual. Yola: Paraclete Publishing House. 

Akpan, O. P., Igwe, O. (2001), Methodology for Determining Price Variation in  

                Project Execution, Journal Construction Engineering Management.  

                127(5), 36-373.   

Aladwani, A. M. (2001). Change Management Strategies for Successful ERP  

                Implementation. Business management journal. 7(3), 266-275. 

Alaghbari, W., Kadir, M. R. A., Salim, A., Ernawati. (2007). The Significant Factors  

                Causing Delay of Building Construction Projects in Malaysia,  

                Engineering, Construction and Architectural Management Journal, 14(2),  

                192-206.   

Al – Dubaisi, A. (2000). Change Order in Construction Projects in Saudi Arabia, An  

                Unpublished MSc Thesis, King Fahd University of Petroleum and  

                Minerals, Saudi Arabia. 

Al-Mashari, M. and Zairi, M. (2000).  Information and Business Process Equality:  

                the Case of SAP R/3 Implementation. The Electronic Journal on  

                Information Systems in Developing Countries, 2(4), 1-15 

Al-Momani, A. (2000). Construction Delays: A Quantitative Analysis, International  

                Journal of Project Management, 18 (1), 51-59.   

Alnuaimi, A. S., Ramzi, A.T., Mohammed, A. M., Ali, S. A.(2010). Causes, Effects,  

                Benefits and Remedies of Change Orders on Public Construction  

                Projects in Oman, ASCE Journal of Construction Engineering and  

                Management, 136, 615 -622. 

Al-Sedairy, S. T. (2001). A Change Management Model for Saudi Construction  

                Industry, International Journal of Project Management, 19, 161-169. 

Alshawi, M. (2007). Re-Thinking IT in Construction and Engineering:        

                Organisational Readiness. Taylor and Francis, ISBN 0-415-43053-4. 

Alwi, S. Hampson, K.,  Mohamed, S. (2002). Non Value-Adding Activities: A  

                Comparative Study of Indonesian and Australian Construction Projects',  

                Proceedings of  10th Conference of the International Group for Lean  

                Construction, 6-8 August, Gramado, Brazil 



241 

 

Alzahrani, J. I., Emsley, M. W. (2013). The Impact of Contractor‟ Attributes on  

                Construction Project Success: A Post Construction Evaluation.  

                International Journal of Project Management, 31, 313-322.                        

Ahmed, S. M., Azhar, S., Kappagntula, p., Gollapudil, D. (2003). Delays in  

                Construction: A Brief Study of the Florida Construction Industry,  

                Proceedings of the 39
th

 Annual ASC Conference, Clemson University,  

                Clemson, SC, 257-266. 

Andawei, M. M. and King, N. O. (2001). Economic Imperative of Project       

                Management Concept in Construction Industry: A Case Study of  

                Selected Companies in Nigeria.” The Nigerian Quantity Surveyor, 37(4),  

                13–17.  

Anyawu, J.C., Oyefusi, A., Oaikhenan, H., Dimowo, F.A. (1997). The Structure of  

                the Nigerian Economy (1960 -1997). Onitsha: Joanee Educational  

                Publishers Limited.  

Assaf, S. and Al-Hejji, S. (2006). Causes of Delay in Large Construction Projects.  

                International Journal of Project Management, 24 (4), 349 – 357.  

Arain, F.M. and Low, S. P. (2005a). The Nature and Frequency of Occurrence of  

                Variation Orders for Educational Building Projects in Singapore,  

                International Journal of Construction Management, 5(2), 79-91.  

Arain, F. M. and Pheng, L. S. (2005). How Design Consultants Perceive Causes of  

                Variation Orders for Institutional Building in Singapore. Architectural  

                engineering and design management, 1(3), 181-196.   

Arain, F. M., Pheng, L. S. (2006). Developers‟ Views of Potential Causes of  

                Variation Orders for Institutional Buildings in Singapore, Architectural  

                Science Review, 49(1), 59-74.          

Arain, F. M. (2008). IT-Based Approach for Effective Management of Project  

                Changes: A Change Management System. Advanced Engineering  

                Informatics, 22(4), 457-472. 

Argyris, C. and  Schon, D.  (1978). Organisational Learning: A Theory of Action  

                Perspective. Reading, Mass: Addison Wesley.  

Ashworth, A. and Hogg, K. (2007). Willis‟s Practice and Procedure for Quantity  

                Surveyors, 12
th
 Edition, Blackwell Publishing Ltd, Oxford, UK. 

Awodele, O. A. (2012). Framework for Managing Risk in Privately Financed Market  

                Projects in Nigeria. Unpublished PhD  Thesis, Heriot – Watt University.       



242 

 

Azhar, N., Rizwan, U., F., Ahmed, S. M. (2008). Cost Overrun Factors in  

                Construction Industry in Parkistan. Advancing and Integrating  

                Construction Education, Research and Practice, 499-508.    

Avots, I. (1983). Cost-Relevance Analysis for Overrun Control, International  

                Journal of Project Management, 1, 142-148. 

Baar, E. J. and Jacobson, S. M. (2004). The Key to Forecasting - #1 : Scope. 

Special 

                Series; Cost Engineering, 46  (2), 230 -244 . 

Babbie, E.  (1990). The Practice of Social Research, 5
th
 Edition, Belmont, Calif,  

                Wadsworth. 

Bailey, D. (1999).  An Effective Change Orders Procedure Ensure Fair Payment for  

                Additional Work, Journal of Light Construction Online, Retrieved 5
th

  

                October, 2010 from  

                www.jlconline.comjlc/archive/business.computers/changeorders. 

Ballard, G. (2000). Positive Versus Negative Iteration in Design. Proceeding 8
th

  

                Annual Conference of the International Green Lean Construction  

                (IGLC8), Brighton, UK. 10. 317-328. 

Baloyi, L. and Bekker, M. (2011). Causes of Construction Cost and Time Overruns:  

                The 2010 FIFA World Cup Stadia in South Africal, Acta Structilia, 18(1),  

                51-67.  

Beer,  M., Eisenstat, R.  A. and  Spector, B.  (1990a).  The Critical Path to  

                Corporate Renewal. Harvard Business School Press, Boston. 

Belout, A., Gauvreau, C. (2004). Factor Influencing Project Success: The Impact of  

                Human Resource Management, International Journal of Project  

                Management, 22, 1-11. 

Bhattacharyya, G. K., and Johnson, R. A. (1996). Statistics: Principle and Methods.  

                Journal of Building Environment, 34, 607-621. 

Blaikie, N. (2009). Approaches to Social Enquiry, 2
nd

 Edition,  Polity Press,  

                Cambridge, UK. 

Blaxter, L., Huges, C., and  Tight, M. (2001).  How to  Research. 2
nd

 Edition, Open  

                University Press, London, Uk. 

Blumberg, B., Cooper, D. R., Schindler, P. S. (2005). Business Research Methods,  

                McGraw Hill, London.   

http://www.jlconline.comjlc/archive/business.computers/changeorders


243 

 

 

 

Bower, D. (2000). A Systematic Approach to the Evaluation of Indirect Costs of  

                Contract Variations. Journal of Construction Management and  

                Economics, 18(3), 263-268  

Briggs, C. (2000). Interview: Journal of Linguistic Anthropology, 9(1-2), 137-140. 

Bruggink, M. (1997). An Investigation into the Impacts of Change Orders on Labour  

                Efficiency in the Electrical Construction Industry, MSc Thesis,  

                University of Wisconsin-Madison, Wisc. 

Bryman, A., Cramer, D. (2002). Quantitative Data Analysis with SPSS Release 10  

                for Windows, 2
nd

 Edition, Taylor and Francis inc.  

Bubshait, A. A., Almohawis, S. A. (1994). Evaluating the General Condition of a  

                Construction Contract. International  Journal of Project Management,  

                12 (3), 133-135. 

Buchanan, D. and Badham, R.  (1999). Power, Politic and Organisational Change:  

                Winning the Turf Game. Sage publication, London. 

Budget Monitoring and Price Intelligent Unit, (2005). The ABC of the Contract Due  

                Process Policy, A Manual on Public Procurement Reform Programme  

                in Nigeria, 1
st
 Edition, Government Press, Abuja  

Burgess, R. G. 91984). In the Field: An Introduction to Field Research. London:  

                Unwin Hyman. 

Burke, W.W. (2002). Organisation Change: Theory and Practice. Sage Publications,  

                Thousand Oaks.  

Cameron, E. and Green, M. (2004). Making Sense of Change Management: A  

                Complete Guide to the Model, Tools and Technique of Organisational  

                Change. Kogan Page Limited, Great Britain.  

Carrillo, P. (1994). Technology Transfer: a Survey of International Construction  

                Companies. Journal of   Construction Management and Economics, 12  

                (1), 45-54.   

Carnal, C. A. (1990). Managing Change in Organizations, Prentice Hall, Hemel  

                Hempstead, Hertfordshire. 

Carter, E. (2008). Successful Change Requires More than Change Management. The  

                Journal for Quality and Participation, 31(1), 20-23. 

Carr, D. (1996). Managing the Change Process: A field Book for Change Agents,  



244 

 

                Consultants, Team Leaders, and Reengineering Managers. New York;  

                McGraw-Hill, 24-25.  

Chan, A. P C., Chan, D. W. M., Chiang, Y. H., Tang, B. S., Chan, E. H. W., and Ho,  

                K. S. K. (2004). Exploring Critical Success Factors for Partnering in  

                Construction Projects. Journal of Construction Engineering  

                Management.,130(2), 188-198.  

Chan, J. H. L., Chan, D. W. M., Chan, A. P. C., Lam, P. T. I., Yeung, J. F. Y. (2011).  

                Developing a Fuzzy Risk Assessment Model for Guaranteed Maximum  

                Price and Target Cost Contracts in Construction. Journal of Facilities 

                Management, 9 (1), 34-51   

Chan, S. and Park, M. (2005). Project Cost Estimation Using Principal Component  

                Regression. Construction   management and economics, 23, 295-304. 

Charoenngam, C., Coquince, S. T., Hadikusumo, B. H. W. (2003). Web-Based  

                Application of Managing Change Orders in Construction Projects,  

                Journal of Construction Innovation, 3, 197-215.  

Chen, J. H., Hsu, S. C. (2007). Hybrid ANN-CBR Model for disputed Change  

                Orders in Construction Projects, Automation in Construction, 17, 56-64  

Choudhry, M. R., Fang, D. P., Ahmed, S. M. (2008). Safety Management in  

                Construction: Best Practice in Hong Kong, Journal of Professional  

                Issues in Engineering Education and Practice, 134 (1), 20-32.  

Christianson, A. and Tortora, R. D. (1995). Issues in Surveying Businesses: An  

                International Survey in: Cox B. G., Binder, D. A., Chinnappa, B. N.,  

                 Christianson, A., and Kott, P. S. (Eds), business survey  methods, Wiley,  

                New York, 237-256.   

CII, (1990). Construction Industry Institute, Project Change Management –  

                Implementation Team, Special Publication, University of Texas at                 

                Austin, US, 43 (1),   

CII, (1994). Construction Industry Institute:  The Impact of Changes on Construction  

                Cost and Schedule, University of Texas at Austin, Publication 6-10  

CII, (1995). Construction Industry Institute:  Quantitative Effects of Project Change.  

                Austin, Texas.   

CIRIA, (2001). (Construction Industry Research and Information), Managing Project  

                Change: A Best Practice Guide CIRIA, C556, UK.   

Civitello, M. A. (2002). Contractor‟s Guide to Change Orders 2
nd

 Edition, Prentice  



245 

 

                Hall, Inc. 

 

Clarke, A. and Manton, S. (1997). A  Benchmarking Tool for Change Management.  

                Business Process Management Journal, 3(3), 248-255. 

Cohen, J. (1988). Statistical Power Analysis for the Behavioural Sciences, 2
nd

  

                Edition. New York: Erlbaum.  

Cook-Davies, T. J. (2005). Measurement of Organisational Maturity: What are the  

                Relevant Questions about Maturity and Metrics for a Project-Based  

                Organisation to Ask and What Do These Imply for Project Management  

                Research? Project Management Research 2004, Project Management  

                Institute (PMI), 1 – 13 

Cox, I. D., Morris, J. P., Rogerson, J. H., Jared, G. E. (1999) A quantitative Study of  

                Post Contract Award Design Changes in Construction, Journal of   

                Construction Management and Economics, 17(4), 427-439. 

Creswell, J. (1998). Qualitative Inquiry and Research Design: Choosing Among Five  

                Traditions. SAGE  Publications, Thousand Oaks, California.  

Creswell, J. W. (2009). Research Design: Qualitative, Quantitative, and Mixed  

                Methods Approaches, Sage, California. 

Creswell, J. W. and Clark, V. L. P. (2011). Designing and Conducting Mixed  

                Methods Research, 2
nd

 Edition, Sage Publications, Thousand Oaks,   

                London. 

Creswell, J. W. (2012). Educational Research: Planning, Conducting and Evaluating  

                Quantitative and Qualitative Research, 4
th
 Edition, Pearson Education, Inc,  

                Boston, USA.  

Crotty, M. (1998). The Foundation of Social Research: Meaning and Perspective in  

                the Research Process. London: Sage. 

Cui, X. D., Ruwanpura, J. Y., Maidment, P. E., Revay, S. O. (2008). A Prediction  

                Model to Mitigate the Effects of Changes and their Impact on Construction  

                Productivity, CSCE Annual Conference, Quebec, QC. 

Dada, J. O. (2005). An Assessment of Risk Factors in the Procurement of Building  

                Projects in Lagos and Abuja. Unpublished MSc. Thesis, Department of  

                 Quantity Surveying Obafemi Awolowo  University, Ile- Ife, Nigeria. 

Dada, M. O. and Akpadiaha, B. U. (2012). An Assessment of Formal Learning  

                Processes in Construction Industry Organisations in Nigeria, International     



246 

 

                Journal of Architecture, Engineering and Construction, 1(2), 103-111. 

 

Daft, R. L. and Lengel, R. H. (1988). Organizational Information Requirements,  

                Media Richness and Structural Design, Management Science, 32, 554-571. 

Dahiya, S., Singh, B., Gaur, S., Garg, V. K., and  Kushwaha. (2007). Analysis of  

                Groundwater Quality Using Fuzzy Synthetic Evaluation. Journal of  

                Hazardous Materials. 14, 938 – 946.7   

Dalkey, N. C., Helmer, O. (1963). An Experimental Application of the Delphi  

                Method to the Use of Experts, Management Science, 9(3), 458-467.  

Dantata, S. (2007). General Overview of the Nigerian Construction Industry. An  

                M.Sc. Thesis. 

Daud, Z. M., Ahmad, M. Y., Yusof, F. (2009). Elementary Statistics, Preatice Hall,  

                Pearson (M) SDn Bhd.  

Dettmer, H. W. (1997). Theory of Constraints, Milwaukee: ASQ  Q uality 

Press. 

Dlungwana, W., Rwelamila, P. (2004). Contractor Development Models that Meet  

                the Challenges of Globalization- A Case for Developing Management  

                Capability of Local Contractors Proceedings of Sustainable Building,  

                Stellenbosch,South Africa, 13-18.  

Dolezal, J., Lacko, B., Machal, P. (2012) . Project Management According to 

IPMA,  

                Prague: Grada Publishing. 

Doloi, H. (2009). Analysis of Pre-Qualification Criteria in Contractor Selection and  

                their Impacts on Project Success. Journal of Construction Management  

                and Economics,  19, 1245-1263.   

Dow, W. and Taylor, B. (2010). Project Management Communications Bible,  

                Indianapolis: Wiley Publishing. 

Dutta, S., Lee, M. and Van, W. L. (1999). Software Engineering in Europe: A Study  

                of Best Practices, IEEE Software, 16, 82 – 90.   

Dvira, D. and Lechler. T. (2004). Plans and Nothing, Changing Plans is everything:  

                The Impact of Changes on Project Success, Research Policy, 33, 1-15.  

Easterby-Smith, M., Thorpe, R., Jackson, P. R. (2008). Management Research, 3th  

                Edition, Thousand Oaks, Sage Publication Inc., London. 



247 

 

Ekundayo, D., Jewell, C., Awodele, O. A. (2013). Executive Project Management  

                Structure and the Challenges Facing Its Adoption in the Nigerian  

                Construction Industry, International Journal of Architecture, Engineering  

                and Construction, 2(3), 158-169. 

 

 Egan, J. (1998). Rethinking Construction: The Report of the Construction Task  

                Force to the Deputy Prime Minister. London: Department of Environment, 

                Transport and the Regions. 

Eisenhardt, K. M. (1989). Building Theories  from Case Study Research. Academy of  

                Management Review, 14, 532 – 550. 

Emmit, S. and Gorse, C. (2003). Construction communication. Blackwell  

                Publishing, Oxford.  

Fellows, R. and Liu, A. (2003),  Research Methods for Construction. Blackwell  

                Publishing, Oxford.   

Fellows, R. and Liu, A. (2008).  Research Methods for Construction. Blackwell  

                Publishing, Oxford.   

Ferry, D. J., Brandon, P. S. (1998). Cost Planning of Building, Seventh Edition,  

                Blackwell Science Limited, Honsney Mead, London. 

Fleming, J. and Senior, B.  (2006). Organisational  Change. 3
rd

 Edition,  Harlow.  

Floyd, L. A. (2004 ). Application of Appropriate Project Controls Tools for 

Contract  

                Type; Certification Paper; Cost Engineering 46(2), 25  –  30 .  

Field, A. P. (2005). Discovering Statistics Using SPSS for Windows: Advance  

                Techniques for the Beginners, 2
nd

 Edition, Sage Publication, London. 

Finsen, E. (2005). The Building Contract – A Commentary on the JBCC  

                Agreements, 2
nd

 Edition, Kenwyn, Juta and Co. Ltd. 

Fontana, A., and Frey, J. H. (2005). The Interview: From Neutral Stance to Political  

                Involvement. In Denzin, N.K., & Lincoln, Y. S. (eds), The Sage  

                Handbook of Qualitative Research. 3
rd

 Edition. Thousand Oaks, CA:  

                Sage, 695-728.   

Fraser, P., Moultrie., J. and Gregory, M. (2002). The Use of Maturity Models/Grids  

                as a Tool in Assessing PProduct Development Capability. Proceedings of  

                IEEE International Engineering Management Conference, 19 – 20 August  



248 

 

                2002, IEMC, Cambridge, UK, 244– 249. 

Frimpong, Y., Oluwoye, J., Crawford, L. (2003). Causes of Delay and Cost Overruns  

                in Construction of Ground Water Projects in a Developing Countries;  

                Ghana as a Case Study. International Journal of Project Management,  

                21, 321 – 326. 

 

 

Fukami,T., Shimada, T., Ishikawa, F., Ishikawa, B., and Saito, y. (2011).  

                Quantitative Evaluation of Eye Opening and Closure with Time Variation  

                in Routine EEG Examinations. International Journal of Innovative  

                Computing, Information and Control, 7 (9), 5529 – 5540.  

Goldratt, E. M. (1997). Critical Chain, New York: North River Press.  

Ghazal, A., Moradianmina, R., Zavari, S. (2011). Changes and Their Main Causes  

                and Effects in Iranian Projects, Journal Construction Engineering  

                Management, 136, 615-622 

Graham, M. W. (2010). Managing Construction Projects, 2
nd

 Edition, John Wiley &  

                Sons Limited, West Sussex, United Kingdom : 3 – 5 

Gray, C. and Hughes, W. (2001). Building Design Management, Butterworth- 

                Heinemann, Oxford, UK. 

Hair, J. F., Anderson, R. E., Tatham,  R. L., Black, W. C. (1998).  Multivariate Data  

                Analysis. 5
th

 Edition. New Jersey, USA: Prentice Hall.  

Halyalimana, B. (1989). Change Orders and Construction Projects Characteristics: A  

                Relational Quantitative Study, An Unpublished PhD Thesis, University  

                of Missouri – Colombia, Colombia. 

Hanna, A. S., Russell, J.S., Verdenberg, P. J. (1999). The Impact of Change Orders  

                on Mechanical Construction Labour Efficiency, Journal of Construction  

                Management and Economics, 17, 721-730.   

Hanna A. S, Pehr, A., Erik, V. (2002). Quantitative Definition of Projects Impacted  

                by Change Orders, Journal of Construction Engineering and  

                Management ASCE 128 (1), 36-42.   

Hanna, A. and Gunduz, M. (2004). Impact of Change Orders on Small Labour –  

                Intensive Projects, Journal of Construction Engineering and  

                Management 130 (5), 726 – 733 

Hanna, A. S., Taylor, C. S., Sullivan, K. T. (2005). Impact of extended Overtime on  



249 

 

                Construction Labour Productivity, Journal of Construction Engineering  

                Management 131(6), 734-739.  

Hao, Q., Shen, W., Neelamkavil, J., Thomas, R. (2008). Change Management in  

                Construction Projects. Proceedings of International Conference on  

                Information Technology in Construction, Santiago, Chile. 

Harbans, K. S. and Kandan, K. S. (2005). Variation Claims – Pitfalls and Pratfalls,  

                Bulletin Ingenieur, the Board of Engineers, Malaysia, 24 , 36-42.   

Harrell, M. C. and Bradley M. A. (2009). Data Collection Methods: Semi-Structured  

                Interviews and Focus Groups, Published by Rand Corporation, Santa  

                Monica, CA 90407-2138. 

Hatush, Z., Skimore, R. M. (1997a). Criteria for Contractor Selection, Construction  

                Management and Economics, 15(1), 19 -38 

Helmer, O. (1983). Looking Forward: A Guide to Future Research, Beverley Hills,  

                CA: Sage. 

Hester, W. T., Kuprenas, J. A., Chang, T. C. (1991). Construction Changes and  

               Change Orders: Their Magnitude and Impact, Construction Industry  

               Institute (CII) Source Document, 66.  

Hiatt, J. M. and Creasey, T. J. (2003). Change Management: The People Side of  

               Change. Prosci Research, Loveland, Colorado, USA. 

Hsieh, T., Lu, S. Wu, C. (2004). Statistical Analysis of Causes for Change Orders in  

               Metropolitan Public Works. International Journal of Project  

               Management, 22, 679-686.   

Hsu, T. H., Yang, T. S. (1997). The Application of Fuzzy Synthetic Decision to the  

               Human Resource Management. Fu Jen  Management. Rev. 4 (2), 85-100. 

Hyde, T. M. (2000). Recognising Deductive Processes in Qualitative Research.  

               Qualitative Market Research: An International Journal,3(2), 82-89.   

Ibbs, W. C. and Allen, E. W. (1995). Quantitative Impact of Project Changes, Source  

               document 108, Construction Industry Institute (CII), Austin, Texas.   

Ibbs, C. W. (1997). Quantitative Impacts of Project Change: Size Issues, Journal of  

               Construction Engineering and Management, 123 (3), 308 – 311. 

Ibbs, C. W., Wong, C. K., Kwak, Y. H. (2001). Project Change Management  

               System, Journal of Management in Engineering, ASCE, 17 (3), 159 –165.  

Ibbs, W. (2005). Impact of Change‟s Timing on Labour Productivity, Journal of  

               Construction Engineering Management, 131(11), 1219-1223. 



250 

 

Ibukun, F. O. (2010). Assessment of Forecasting Techniques Used by Contractors in  

               Nigeria Construction Industry. AACE  International Transaction, 1, 383- 

               392. 

Idrus, A. B. (2001). Development of Procedure and Tool for Evaluating and  

               Selecting Concrete Floor Systems for Concrete Frame Building, PhD.  

                Thesis, Imperial College of Science Technology and Medicine. London.  

 

Idrus, A. B., and Newman, J. B. (2002). Construction Related Factors Influencing  

               Choice of Concrete Floor Systems, Construction Management and  

               Economics, 20, 13-19. 

Isaac, S., Navon, R. (2008). Feasibility Study of an Automated Tool for Identifying  

               the Implications of Changes in Construction Projects, Journal of  

               Construction  Engineering and Management, 134 (2): 139-145.   

Isik, Z. Arditi, D., Dikmen, I., Birgonul, M. T.(2009). Impact of Corporate Strength  

               /Weaknesses on Project Management Competencies. International Journal   

               of Project Management. 27, 629-637 

ISO, 9004. (2000). Quality Management Systems-Guidelines for Performance  

               Improvement, London: BSI. 

Jagboro, G. O. (1998). An Evaluation of the Factors that Cause Delays on  

               Construction Project in Nigeria. African Journal of Development Studies  

               1(1, 2), 105 – 114.  

Jin, X. H., Doloi, H., Gao, S. Y., (2007). Relationship-Based Determinants of  

               Building Project Performance in China. Construction Management and  

               Economics 25, 297-304  

Johnson, R. B., Onwuegbuzie, A. J., Turner, L. A. (2007). Towards Definition of  

                Mixed Methods Research. Journal of Mixed Methods Research, 1(2), 112- 

               133. 

Josephson, P., Larsson, B., Li, H. (2002). Illustrative Benchmarking Rework and  

               Rework Costs in Swedish Construction Industry. Journal of Management  

               Engineering, 18(2), 76-83.  

Kaliba, C., Muya, M., Mumba, K. (2009). Cost escalation and Schedule Delays in  

               Road Construction Projects in Zambia, International Journal of Project  

               Management, 27, 522-531. 

Kagioglou, K., Cooper, R., Aoud, G. and Sexton, M. (2000). Rethinking  



251 

 

               Construction: The Generic Design and Construction Process Protocol.  

               Engineering, Construction and Architectural management, 7(2), 141-153.  

Kaming, P. F., Olomolaiye, P. O., Holt, G. and Harris, F. (1997). Factors Influencing  

               Construction Time and Cost Overruns on High-rise Projects in Indonesia,  

               Journal of Construction Management Economies, 15(1), 83 – 94.  

 

 

Kaming, P. F., Olomolaiye, P. O., Gary, D.H. and Harris, F. C. (2010). Factor  

               Influencing Construction Time and Cost Overruns on High-Rise Projects  

               in Indonesia. Journal of Construction Management and Economics, 15(1),  

               83-94.    

Katherine K. M. (2007). Six Steps for Successful Change Order Management, Cost  

               Engineering, 49 (4), 12-19. 

Khan, A. (2006). Project Scope Management, Cost Engineering, 48 (6 ), 12  –  

16   

Kerzner, H. (1998). Project Management, A System Approach to Planning,  

               Scheduling and Controlling 6
th

 Edition. John Wiley & Sons, Inc.New  

               York. 

Kerzner, H. (2001). Strategic Planning for Project Management Using a Project  

               Management Maturity Model. John Wiley and Sons, Inc.  

Koonce, D., Judd, R., Sormaz, D., Masel, D. T. (2003). A Hierarchical Cost   

               Estimation Tool, Computers in Industry, 50  (3 ), 29 3  –  302 .  

Kostalovaa, J., Tetrevovab, L. (2014).  Project Management and Its Tools in 

Practice  

               in the Czech Republic, Procedia - Social and Behavioral Sciences, 

150 ,  

               678  –  689  

Koushki, P. A., Al-Rashid, K. Kartan, N.(2005). Delays and Cost Increases in the  

               Construction of Private Residential Projects in Kuwait, Journal of  

               Construction Management and Economies, 23, 285 – 294.  

Kumaraswamy, M.M., Chan, D. W. (1997). A Comparative Study of Causes of Time  

               Overruns in Hong Kong Construction Projects. International Journal of  

               Project Management, 15(1), 55 - 63   



252 

 

Kwak, Y. H., Ibbs, C. W. (2002). Project Management Process Maturity (PM2)  

               Model. Journal of Management in Engineering, 18(3), 150-155. 

Lazarus D. and Clifton, R. (2001). Managing Project Change: A Best Practice  

               Guide, CIRIA C556, Hobbs, London.  

Lee, M., Hanna, A. S., Loh, W. (2004). Decision Tree Approach to Classify and  

               Quantify Cumulative Impact of Change Orders on Productivity, Journal of  

               Computing and Civil Engineering. ASCE 18 (2), 132-144.  

Lee, S., Pena-Mora, F. and Park, M. (2005). Quality and Change Management  

               Model for Large Scale Concurrent Design and Construction Projects,  

               Journal of Construction Engineering and Management, 131(8), 890-902.  

 

Leedy, P. D. and Ormrod, J. E. (2001). Practical Research, Planning and Design, 7
th

  

               Edition. Prentice-Hall, New Jersey.  

Lehmann, V. (2010). Connecting Changes to Projects Using A Historical  

               Perspective: Towards Some New Canvases for Researchers, International  

               Journal of Project Management, 28, 328-338. 

Le-Hoai, L., Lee, Y. D. and Lee, J. Y. (2008). Delay and Cost Overruns in Vietnam  

               Large Construction Project: A Comparison with other Selected Countries,  

               KSCE Journal of Civil Engineering, 367-377. 

Leming, M. R. (1997). Construction and Research Design, Operationalization and  

               Measurement, Available On-line. Retrieved on 13
th
 October, 2007 from  

               http://www.stolaf.edu/people/leming/soc371res/   

Leonard, C., Fazio, P. and Moselhi, o. (1988). Construction Productivity: Major  

               Causes of Impact, Transactions of the American Association of Cost  

               Engineers Conference, 32, D10.1-D10.7  

Leonard, D. and Sensiper, S. (1998) . The Role of Tacit Knowledge in Group  

               Innovation. Calif o rn ia Managem ent  Review , 40 (3 ), 11 2–32 . 

Lettan, M. and Uhlich, H. (1989).  Rules of Thumb Versus Dynamic Programming.  

               The American Economic Review, 89(1), 148-174.  

Library of Congress (2008). Federal Research Division, Country Profile: Nigeria  

               retrieved Feb. 12, 2009 from http://www.loc.org. 

Li, F., Wang, W., Shi, Y., and Jin, C. (2013). Fuzzy Synthetic Evaluation Model  

               Based on the Knowledge System. International Journal of Innovative  

http://www.stolaf.edu/people/leming/soc371res/


253 

 

               Computing, Information and Control, 9 (10), 4073 – 4084.   

Lines, R., Selart, M., Espdal, B. and Johansen, S. T. (2005). The Production of Trust  

              During Organisational Change. Journal of Change Management, 5(2),  

              221 – 245.  

Lindblom, C. E. (1959). The Science of Muddling Through Public Administration  

              Review. 19 (2), 77-88. 

Linstone, H. and Turoff, M. (1975). The Delphi Method: Techniques and  

              Applications, Reading, Addison-Wesley, London.  

Liu, X. and Pang, J. (2010).  A Fuzzy Synthetic Evaluation Method for Software  

              Quality. Journal of IEEE, 978 (1), 4244 – 5895. 

Lo, T. Y., Fung, I. W. H., Tung, K.C. F. (2006). Construction Delay in Hong Kong  

              Civil Engineering Projects, Journal of Construction Engineering  

              Management, 132(6), 636-649. 

Long, N. D., Ogunlana, S. O., Lan, D. T. X., (2004a). A Study on Project Success  

              Factors in Large Construction Projects in Vietnam. Journal of Engineering  

              Construction and Architectural. 11, 404 - 413  

Long, N. D., Ogunlana, S. O., Quang, T., Lam, K.C. (2004b). Large Construction  

              Projects in Developing Countries: A Case Study from Vietnam,  

              International Journal of Project Management, 22, 553-561.         

Long, L. H., Young, D. L., Jun, Y. L. (2008). Delays and Cost Overruns in Vietnam  

              Large Construction Projects: A Comparison with Other Selected countries,  

              KSCE Journal of Civil Engineering 12 (6), 367 – 377. 

Love, P. E. D. and Heng, L. (2000). Quantifying the Causes and Costs of Rework in  

              Construction. Construction Management and Economics, 18(4), 479-490  

Love, P. E. D. (2002). Influence of Project Type and Procurement Method on  

              Rework Cost in Building Construction Projects, Journal of Construction  

              Engineering and Management, 128(1): 1 - 29  

Love, P. E. D. and Smith, J. (2003). Benchmarking, Benchaction and Benchlearning:  

              Rework Mitigation in Projects, Journal of Management Engineering, 19(4)  

              147-159.  

Love, P. (2001). Determinants of Rework in Austrian Construction Projects,  

              Unpublished PhD Thesis, Monash University, Melbourne, Australia.  

Love, P. E. D., Tse, R. Y. C, Edward, D. J. (2005). Time – Cost Relationship in  

              Australian Building Construction Projects, Nigeria Journal of Construction  



254 

 

              and Management, Vol.2 No.1: 81 – 86.  

Lu, H., Issa, R. R. A. (2005). Extended Production Integration for Construction, a  

              Loosely Coupled Project Model for Building Construction. ASCE Journal 

              of Computing in Engineering 19 (910), 58 – 68. 

Macal, C.M. (2005). Model Verification and Validation. A Paper Presented at 

a 

              Workshop on "Threat Anticipation: Social Science Methods and Model” 

              Centre for Complex Adaptive Agent Systems Simulation  

              (CAS2), The University of Chicago, Chicago IL, and Argonne 

National  

              Laboratory. April 7 -9 , Retrieved 20 th November, 2014  from:  

              

http:/ / jtac.uchicago.edu/ conferences/ 05 / resources/ V&V_macal_pres.pdf                   

Madter, N., Bower, D. A. and Aritua, B. (2012). Projects and Personalities: A  

              Framework for Individualising Project Management Career Development  

              in the Construction Industry, International Journal of Project Management,  

              30(3), 273–281.  

Rasli, M. A., Majid, A., Zaimi, M., Baba, M., Mohamed, M. A. H. (2006)  

              Knowledge Management (KM) Framework for the Malaysian Construction  

              Consultant Companies. Project Report. Faculty of Management and Human  

              Resource Development, Skudai, Johor. (Unpublished)                                           

Manavazhi, M. R., Xunzhi, Z. (2001). Productivity Oriented Analysis of Design  

              Revisions, Journal of Construction Management and Economics, 19(1),  

              58-68.  

Mansfield, N. R. (1994). Causes of Delay and Cost Overruns in Nigerian  

              Construction Projects, International Journal of Project Management,12  

               (4),  254 – 260 

Martis M. S. (2006). Validation of Simulation Based Models: A Theoretical  

              O utlook.The Electronic Journal of Business Research Methods, 4(1 ),  

39 -46 .  

McBurney, H. D. and White, L. T. (2007). Research Method: 7
th
 Edition,. Belmont,  

               CA: Thomson Wadswoth. 

McCaffer, R., Ahmed, R. K., Gibb, A. G. F. (1998). Methodology to Develop an  

http://jtac.uchicago.edu/conferences/05/resources/V&V_macal_pres.pdf


255 

 

               Effective Safety Performance Measurement Technique (SPMT).  

               Proceeding of the ARCOM 4
th
 Annual Conference, University of Reading.  

McCann, T. and Clark, E. (2005). Using Unstructured Interviews with Participants  

              Who Have Schizophrenia, Nurse Researcher, 13(1), 7-18. 

Melnic, A. and Puiu, T. (2011), The Management of Human Resources within  

              Projects: the Structures of the Project Team, the Responsibility, 

Economy  

              Trans-disciplinary Cognition, 14 (1 ), 476 -48 4 . 

Mi, C. Q., Zhang, X. D., Li, S. M. (20011). Assessment of Environment Lodging  

              Stress for Maize Using Fuzzy Synthetic Evaluation. Journal of Mathematics  

              and Computer Modelling, 54 (3-4), 1053 – 1060.  

Minichiello, V., Aroni, R., Timewell, E., Alexander, L. (1990). In-Depth  

              Interviewing: Researching People. Hong Kong: Longman Cheshire Pty  

              Limited.   

Mohamed, A. A. (2001). Analysis and Management of Change Order for Combined  

              Sewer Overflow Construction Projects, MSc. Dissertation  State University.  

Mohamed, S. F. (2006). Improving Construction Site Management Practices  

              Through Knowledge Management. Unpublished PhD. Thesis, Department  

               of Civil and Building Engineering, Loughborough University,   

              Leicestershire LE11 3TU, UK.                                                                                       

Morris, P. W. G. (1994). The Management of Projects. Thomas Telford, London,  

              United Kingdom.  

Moselhi, O., Charles, L., Fazio, P. (1991). Impact of Change Orders on Construction  

              Productivity, Journal of Civil Engineering, 18(4), 484-492.  

Moselhi, O., Assem, I., El-Rayes, K. (2005). Change Orders Impact on Labour  

              Productivity. Journal of Construction Engineering, 131(3), 354-359.  

 Motawa, I. A., Anumba, C. J., El-Hamalawi, A., Chung, P.W. H., Yeoh M. (2003a).  

             Modelling Change Processes within Construction Project, Proceedings of the            

             Second International Conference on Structural and Construction Engineering 

              (ISEC-02), 23-26 September, Rome, Italy, 2185-2190. 

Motawa, I. A., Anumba, C. J., Lee, S., Pena-Mora, F. (2007). An Integrated System  

               for Change Management in Construction. Automation in Construction, 16,                       

               368-377. 



256 

 

Motwani, J., Subramanian, R. and Gopalakrishna, P. (2005). Critical Factors for  

               Successful ERP implementation: Exploratory Findings from Four Case  

               Studies. Computers in Industry, 56, 529 – 544. 

Mu, S., Cheng, H., chohr, M., Peng, W. (2013). Assessing Risk Management  

               Capability of Contractors in Subway Projects in Mainland, China.  

               International Journal of Project Management: Retrived 7
th

 August 2013  

                from http://dx.doi.org/10.1016/j.ijproman. 

Mueller, C. W. and Kim, J. O. (1982). Introduction to Factor Analysis, What It is  

                and How to Do It. Quantitative  Applications in the Social Sciences,  

                Sage, London.  

Nahod, M. M. (2012). Scope Control Through Managing Changes in Construction  

               Projects, International journal of Organization, Technology and  

               Management in Construction, 4(1), 438-447. 

Naif, T., Ibn – Homaid, A. I., Eldosouky, M. A., Al – Ghamdi, (2011). Change  

               Orders in Saudi Linear Construction Projects, Emirates Journal for  

               Engineering Reasearch, 16 (1), 33 - 42  

Naoum, S. G. (1994). Critical Analysis of Time and Cost of Management and  

                Traditional Contracts, Journal of Construction Engineering and  

                Management, 120 (4), 687 – 705. 

Naoum, S. G, (2007). Dissertation Research and Writing for Construction Students,  

                 2
nd

 Edition, Oxford: Butterworth-Heinemann.   

National Bureau of Statistics, (2012), Quarterly Gross Domestic Product Estimates  

               Reports. Retrieved 27
th

 August, 2013 from: 

http:/ / www.nigerianstat.gov.ng.  

National Bureau of Statistics, (2009): Map of Nigeria showing administrative  

                 structure, 

http:/ / www.nigerianstat.gov.ng/ ext/ latest_release/ ssd09 .pdf   

                 Retrieved 27
th

 July, 2013 from Online. 

Neuman, W. L. (2006). Social Research Methods: Qualitative and Quantitative  

                 Approaches: 6
th

 Edition. Pearson Education, Boston. 

Ngowi, A. B. (1996). Culture and Safety at Work Site. Proceeding, 1
st
 International  

                 Conference of CIB, Lisbson, 417-427. 

Nguyen, D. L., Ogunlana, S. O., Quang, T., Lam, K. C. (2004). Large Construction  

http://www.nigerianstat.gov.ng/


257 

 

                 Projects in Developing Countries: A Case Study from Vietnam,  

                 International Journal of Project Management, 22, 553-561.    

Norman, E. S., Brotherton, S. A., Fried, R. T. (2008). Work Breakdown 

Structure: 

                 The Foundation for Project Management  Excellence, Hoboken: 

John  

                 Wiley andSons.  

Norusis, M. J. (2008). SPSS 16.0 Statistical Procedures Companion, 2
nd

 Edition.  

                 Prentice Hall. 

O‟ Brien, J. J. (1998). Construction Change Orders, McGraw Hill, New York, NY. 

                Occupational Health and Safety Act No.85 of 1993, (2003), Construction  

                Regulation Retrieved July 15, 2014 from  

                 http://www.labour.gov.za/legislation/notice_display.jsp?id=9891 

Odeh, A. M., Battaineh, H. T. (2002). Causes of Construction Delays. International  

                 Journal of Project Management, 20 (1), 67 – 73.  

Odeyinka, H. A., Yusuf,  A. (1997). The Causes and Effects of Construction Delays  

                 on Completion Cost of Housing Projects in Nigeria, Journal of Financial  

                 Management Property Construction, 2 (3), 31 - 44   

Odusami, K. T. (1998). Pre-Qualification and Selection of Contractors, Construction  

                  in Nigeria, 13 (1), 26 – 32.                                                             

Odusami, K. T. and Iyagba, R. R. (2001). “The Most Suitable Professional for Team  

                 Leadership on Building Projects as Perceived by the Professionals in the  

                 Construction Industry, The Professional Builder, 3(1), 64-73 73.    

Odusami, K. T., Iyagba, R. R. O., Omirin, M. M. (2003). The Relationship Between  

                 Project Leadership, Team Composition and Construction Project  

                 Performance in Nigeria, International Journal of Project Management,  

                 21(7), 519–527.   

Ofori, G. (2007). Construction in Developing Countries Construction Management  

                  and Economics 25, 1-6. 

Ogunlana, S. O. and Toor, S. R. (2008). Problems Causing Delays in Major  

                 Construction Projects in Thailand, Journal of Construction Management  

                 and Economics 26, 395-408. 

Ogunlana, S. O. and Toor, S. R. (2010). Beyond the Iron Triangle: Stakeholders‟  



258 

 

                 Perception of Key Performance Indicators for Large-Scale Public  

                 Sector Development Projects. International Journal of Project  

                 Management, 28, 228-236.    

Ogunsemi, D. and Jagboro, G. (2006). Time Cost Model for Building Projects in  

                 Nigeria, Journal of Construction Management and Economics, 24 (3),  

                 253 – 258.                                                                                                                                   

Ogunsemi, D. R., Oyediran, O. S., Ekundayo, D. O. (2008). Construction                  

                 Professionals and Project Management Competencies in Nigeria  

                 Journal of Construction Management, 1(2), 6–11.                                                                                              

Oladapo, A. A. (2007). A Quantitative Assessment of the Cost and Time Impact of        

                 Variation Orders on Construction Projects, Journal of Engineering  

                  Design Technology, 5(1), 35-48.                                                                                

Olomolaiye, P. O., Ogunlana, S. O (1989). A Survey of Site Management Practice    

                 on some Selected Sites in Nigeria. Journal of Building and Environment                        

                 24(2), 191-196.  

Omoregie, A., Radford, D. (2006). Infrastructure Delays and Cost Escalation: Causes  

                 and Effects in Nigeria. Proceeding of Sixth International Postgraduate  

                 Research Conference, Delft University of Technology and TNO, the  

                 Netherland, 3
rd

 – 7
th
 April.  

Omole A. O (2002), Case Study of a Life Project Bewildered by Risk Claims and  

                 Disputes (A Review of ICE Condition of Contract), Paper Presented at  

                 Three – Day Workshop, Managing risks, Contractual Claims and  

                 Disputes in Engineering Projects, Nigeria Society of Engineers, Lagos ,  

                 July.  

Oracle, (2009). Change Management Best Practices for the Engineering and  

                Construction Industry, Oracle Corporation, Redwood Shores, CA94065,  

                USA. 

Pallant, J. (2007) “SPSS survival manual”: A Step by Step Guide to Data Analysis  

                Using SPSS for Windows, 3
rd

 Edition.  McGraw Hill/Open  University  

                Press.   

Park, M., Pena-Mora, F. (2003). Dynamic Change Management for Construction:  

                 Introducing Change Cycle into Model-Based Project Management,  

                 System Dynamics Review, System Dynamics Society, Albany, New York,  

                19(3), 213-242.  



259 

 

Patton, M. Q. (2002). Qualitative Research and Evaluation Methods. Thousand  

                Oaks, CA: Sage. 

Paulk, M., Curtis, B., Chrissis, M., Weber, C. (1993). Capability Maturity Model for  

                Software, Verson 1.1 (CMU/SEI-93-TR-24, ADA 263403), Pittsburgh,  

                P.A: Software Engineering Institute, Carnegie Mellon University.   

Pitas, J. (2010). National Standard Competences of Project Management 

Version  

                3 .1 , Brno: VUT. 

PMBOK, (2000) A Guide to the Project Management Body of Knowledge. Project  

                Management Institute, Newtown  Square, Pennsylvania, USA. 

PM Solution. (2008). Advancing Organisational Project Management Maturity    

                 Retrieved April 12, 2009, from PM solution website:  

http://www:pmsolutions.com/collateral/upload/pdfs/white%20paper_Advancing%20

pm%20maturity.pdf 

PMI. (2003). Organizational Project Management Maturity Model(OPM3)  

                  Knowledge Foundation. Newtown Square: Project Management Institute  

PMI. (1996). A guide to the project management body of knowledge: PMBOK  

                Guide. Project Management Institute, Pennsylvania, United States.  

PMI (2008). A Guide to the Project Management Body of Knowledge: PMBOK  

                Guide. Project Management Institute, Pennsylvania, United States.  

Powell, W. W. and Snellman, K. (2004). The knowledge economy. Annu. 

Rev. 

                 Sociol. 30 , 199 -22 0 .  

Prosci Inc. (2007). Change Management Maturity Model Audi Preparation Guide,  

                Available Online at:  www.proci.com/cmmma.     Retrieved on 25
th
  

                September, 2013.   

Pugh, L. (2007). Change management in information services. Ashgate publishing  

                limited, Aldershot. 

Qi, H., Weining, S., Joseph, N., Russ, T. (2008). Change Management in  

                Construction Projects, International Conference on Information  

                Technology in Construction, National Research Council, Canada, London,  

                 Ontario CIBW78. 

Rad, P. F. and Cioffi, D. F. (2004). Work and Resource Breakdown Structure 

for  

http://www:pmsolutions.com/collateral/upload/pdfs/white%20paper_Advancing%20pm%20maturity.pdf
http://www:pmsolutions.com/collateral/upload/pdfs/white%20paper_Advancing%20pm%20maturity.pdf
http://www.proci.com/cmmma.


260 

 

                 Formalized Bottom-up Estimating, Cost Engineering, 46 (2 ), 31 -

37 . 

Robbins, S. P. and Judge, T. A. (2007). Organisational Behaviour 12
th
 Edition.  

                 Pearson Education, New Jersey.  

Rowley, J. (2002). Using Case Studies in Research. Management Research  News,  

                 25(1), 16-27. 

Sabine, L. and Brian, S. E. (2004). A Handbook  of  Statistical Analyses Using  

                 SPSS. New York, London. Chapman and Hall/CRC  publication.    

Samari, M., Shafiei, M. W. M. (2012). Project Management Best Practices for the  

                Developing Construction Industry. Elixir Online Journal, 48, 9461-9466. 

Sambasivan, M. Wen, Y. S. (2007). Causes and Effects of Delays in Malaysian  

                 Construction Industry. International Journal of Project Management, 25,  

                 517– 526.  

Sargent, R. G. (2005). Verification and Validation of Simulation Models. In: 

Yahaya   

                 M.I, (2008), Developing a Model for Vision-Based Progress 

Measurement  

                 and Visualisation of As-Built Construction O perations, an 

unpublished  

                 PhD Thesis,School of the Built Environment, Heriot -Watt 

University. 

Sarshar, M, Haigh, R., Finnemore, M., Aouad, G., Barret, P., Baldry, D. and Sexton,  

                M. (2000). SPICE: A Business Process Diagnostic Tool for Construction  

                Projects. Engineering Construction and Architectural Management  

                Journal 3 (3), 241 – 250. 

Salleh, R. (2009). Critical Success Factors of Project Management for Brunei  

                Construction Projects: Improving Project Performance. Unpublished PhD.  

                Thesis, Queensland University of  Technology. 

Senarantne, S., Sexton, M. (2011). Managing Changes in Construction Projects: A  

                Knowledge- Based Approach. 1
st
 Edition Oxford: John Wiley and sons. 

Serag, E., Oloufa, A., Malone, L., and Radwan, E. (2010). Model for Quantifying the  

                Impact of Change Orders on Project Cost for USA Roadwork  

                Construction. Journal of Construction Engineering Erringement, 136  



261 

 

                (9), 1015-1027.  

Seung, H. H., Yun, S., Kim, H., Kwak, H. Y., Park, K. H., Lee, S. H. (2009).  

                Analyzing Schedule Delay of Mega Project: Lessons Learned from Korea  

                Train Express, Journal of IEEE Transactions on Engineering Management  

                56(2), 243-436. 

Sevim, G. (2010). Change Management, A Case Study of SAP Implementation in a  

                Major Company. MSc. Thesis, Submitted to the Department of Civil and  

                Environmental Engineering, Chalmers University of Technology,                 

                Goteborg, Sweden.   

Sexton, M. (2003). A Supple Approach to Exposing and Challenging Assumptions  

                and Path Dependencies in Research, International Postgraduate Research  

                Conference, April 2003,  

                Http://www.reseeearch.scpm.salford.ac.uk/bf2003/sexton_keynote.pdf       

                Accessed on 4
th
 December 2013. 

Shi, J. J. (2001). Construction Delays Computation Method, Journal of Construction  

                and Engineering Management, 127(1), 60-65. 

Singh, B., Dahiya, S., Jain, S., Garg, V. K. and Kushwaha, H. S. (2008). Use of  

               Fuzzy Synthetic Evaluation for Assessment of Ground Water Quality for  

               Drinking Usage: A Case Study of Southern Haryana, Indian,  

               Environmental Geology, 54 (2) 249-255. 

Sivanandam, S. N., Sumathi, S. and Deepa, S. N. (2007). Introduction to Fuzzy  

                Logic Using Matlab. Springer-Verlag Berlin  Heidelberg publication. 

Songer, A.,  Molenaar, K. (1997). Project Characteristics for Successful Public  

                Sector Design-Build, Journal of Construction Engineering and  

                Management, 123(1), 34-40.  

Ssegawa, J. K., Mfolwe K. M., Makuke, B., Kutua, B. (2002). Construction  

                Variations: A Scourge or Necessity, Proceedings of the 1
st
 CIB-W107  

                International Conference on Creating a Sustainable Construction  

                Industry in Developing Countries, Cape Town, South Africa.  

Stenbacka, C. (2001). Qualitative Research Require Quality Concepts of Its Own  

                Management Decision, 39(7), 551-555. 

Stevens, J. (1996). Applied Multivariate Statistics for the Social Sciences 3
rd

 Edition.  

                 Mahwah, NJ: Lawrence Erlbaum. 

Strutt, J. E., Sharp, J. V., Terry, E., Miles, R. (2006). Capability Maturity Models for  

http://www.reseeearch.scpm.salford.ac.uk/bf2003/sexton_keynote.pdf


262 

 

                Offshore Organisational Management. Environment International, 32,  

                1094 - 1105  

Sunday, O. A. (2010). Impact of Variation Orders on Public Construction Projects,  

                Proceedings of 26
th

 Annual ARCOM Conference, 6-8 September 2010,  

                Leeds, UK,  Association of Researchers in Construction Management,  

                101 – 110.                                                                                                                 

Sun, M., Sexton, M., Aouad, G., Fleming, A., Senaratne, S., Anumba, C. (2004).  

                Managing Changes in Construction Projects, EPSRC Industrial Report  

Sun, M., Meng, X. (2008). Taxonomy for Change Causes and Effects in  

                Construction Projects, International Journal of Project Management,  

                27, 560-572. 

Sun, M., Vidalakis, C., Oza, T. (2009). A Change Management Maturity Model for  

                Construction Projects. In: Dainty, A. (Ed) Proceedings 25
th

 Annual                     

                ARCOM Conference, 7-9 September, Nottingham, UK, Association of  

                Researchers in Construction Management, 803-812.   

Supic, H. (2005). Project Management Maturity of Selected Organisations in  

                Croatia. Proceedings of the 8
th
 International Conference on  

                Telecommunication ConTEL 2, Zagreb, 647 – 653. 

Swies, G., Swies, R.,Hammad A.A., and Shboul, A. (2008). Delays in Construction  

                Projects: The Case of Jordan. International Journal of  Project                    

                Management, 26, 665-674.  

Tabachnick, B. G. and Feidell,  L. S. (2007). Using Multivariate  Statistics 5
th

  

                Edition. Boston: Pearson  Education.  

Tashakkori, A. and Teddlie, C. (1998). Mixed Methodology: Combining Qualitative  

                and Quantitative Approaches. Thousand Oaks,  CA Sage. 

Thomack, D. (1996). The Impact of Change Orders on Electrical Construction  

                Labour Efficiency, MSc Thesis, University of Wisconsin-Madison, Wisc. 

Thomas, H. and Napolitan, C. (1995). Quantitative Effects of Construction Changes  

                on Labour Productivity, Journal of Construction Engineering and  

                Management, 121 (3), 290-296. 

Tiong, R. (1990). Effective Controls for Large Scale Construction Projects, Journal  

                of Project Management 11 (1), 32 – 42. 

Trader-Leigh, K. E. (2002). Case Study: Identifying Resistance in Managing  

                Change. Journal of Organisational Change Management, 15(2), 138 –  



263 

 

                155. 

Trietsch, D. and Baker, K. R. (2012) . PERT 21 : Fitting PERT/ CPM for Use in 

the  

              21st Century, International Journal of Project Management, 30 (4 ),  

490-50 2  

Turner, J. R. (2014). The handbook of project-based management (Vol. 92).  

               McGraw-hill. 

Uyun, N. M. Y. (2007). Variation Control Affecting Construction Works for  

               Lembaga Kemajuan Tanah Persekutuan (Felda), MSc. Thesis, Universiti  

               Teknologi Malaysia. 

Vandenberg, P. (1996). The Impact of Change orders on Mechanical Construction  

               Labour Efficiency MSc Thesis, University of Wisconsin-Madison, Wisc. 

Varun, K., Duky, A. M., Joseph, S. V. (2011). Portfolio Cash Assessment Using  

               Fuzzy Systems Theory. Journal of  Construction  Engineering and  

               Management, 137 (5), 333-343.    

Vidalis, S. M. and Najafi, F. T. (2002). Cost and Time overruns in Highway  

               Construction, Proceeding of the 4
th
 Transportation Specialty Conference  

               of the Canadian Society of Civil Engineering, 5
th
 – 8

th
 June, Montreal,  

               Quebec, Canada.  

Voropajev, V. (1998) Change Management – A Key Integrative Function of Project  

              Management in Transition Economies, International Journal of Project 

              Management, 16 (1), 15-19.   

Wallace, S. (2007). Project Management and Programme Management, Retrieved  

              November 15 2014 from http://www.epmbook.com.  

Walker, A. (2007). Project Management in Construction. Blackwell, Oxford, United     

               Kingdom.                                                                                                        

Wainwright, W. H., Wood, A. A. B (1983). Variation and Final Account Procedure  

              4
th
 Edition, London, Hutchinson.                                                                           

Wang, J. H., Lu, G. X., Jiang M. (2009). Fuzzy Synthetic Evaluation of Wetland Soil  

              Quality Degradation: A Case Study on the Sanjiang Plain, Northeast China,  

              Pedosphere, 19 (6), 756 – 764.  

World Economic Forum (2010). The Global Competitiveness Report 2010-2011.  

              The Centre for Global Competitiveness and Performance (CGCP). Geneva.  



264 

 

Wen, K. L. (2008). A Matlab, Toolbox for Grey Clustering and Fuzzy  

              Comprehensive Evaluation, Advances in Engineering Software, 39 (2),  

              137 – 145.  

Wessex, (1995). Wessex Comprehensive Building Price Book, Building Cost  

              Information System, Poole. 

West, R. (1991). Computing for Psychologists. Newark, New Jersey: Harwood  

              Academic Publisher. 

Wilfred, M. M. (2008). Total Cost Management at the Design Stage Using a  

              Building Product Model. A PhD Thesis, National University of Ireland,  

              Cork NUIC). 

William, T., Ackermann, F., Eden, C. (2003). Structuring a Delay and Disruption  

              Claim: An Application of Cause-Mapping and System Dynamics, European  

              Journal of Operational Research, 148(1), 192-204.  

Wong, C. H., Holt, G. D. (2003). Developing a Contractor Classification Model  

             Using a Multivariate Discriminate Analysis Approach, RICS Foundation  

             Research Paper Series, 4(20): 1 - 23 

Wu, C. H., Hsieh, T. Y., Cheng, W. L. and Lu, S. T. (2004). Grey Relation Analysis  

             of Causes for Change Orders in Highway Construction, Journal of  

             Construction Management and Economics, 22 (5), 509 - 520   

Wu, C., Hsieh, T., Cheng, W. (2005). Statistical Analysis of Causes for Design  

             Change in Highway Construction on Taiwan, International Journal of  

             project Management, 23 (7), 554-563. 

Xiano, H., Proverbs, D. (2005). Factors Influencing Contractors Performance: An  

             International Investigation, Engineering, Construction and Architectural  

             Management, 10(5), 322 -332.  

Xu, Y., Chan, A. P C., Yeung, J. F. Y., (2010a). Developing a Fuzzy Risk Allocation  

             Model for PPP Projects in China. Journal of Construction Engineering  

             Management, 136(8), 894-903.  

Xu, Y., Chan, A. P. C., Yeung, J. F. Y., Chan, D. W. M., Wang, S., Ke, Y. (2010b).  

             Developing a Risk Assessment Model for PPP Projects in China: a Fuzzy  

             Synthetic Evaluation Approach. Journal of Automation. In construction,   

             19 (7),  929-943. 

Yang, J. B. and Ou, S. F. (2008). Using Structural Equation Modelling to Analyse  

             Relationships Among Key Causes of Delay in Construction, Journal of  



265 

 

             Civil Engineerin, 35, 321-332. 

Yimam, A. H. (2011). Project Management Maturity in the Construction Industry of  

             Developing Countries (The Case of Ethiopia Contractors), Msc. Thesis  

             Submitted to Faculty of Graduate Studies, University of Maryland, college 

             Park. 

Yin, R. (1994). Case Study Research; . Thousand  Oaks, Calif o rn ia, Sage . 

Yin, R. k. (2003). Case Study Research: Design and Methods: 3
rd

 Edition. SAGE  

             Publications, California.  

Yin, R. K. (2009).  Case Study Research Design and Methods. Applied Social  

             Research Methods Series Volume 5, 4th Edition. Sage Publications,  

            Thousand Oaks , London. 

Yusof, S. & Aspinwall, E., (2000). Total Quality Management Implementation 

Frameworks:comparison and Review. Total Quality Management, 11(3), 

281-294. 

Zadeh, L. A. (1965). “Fuzzy Sets” Information Control, 8, 338-353.   

Zeffane, R. (1996). Dynamics of Strategic Change: Critical Issues in Fostering  

           Positive Organisational Change. Leadership and Organisational  

           Development Journal, 17(7), 36-43. 

Zhang, Y. and Wildemuth, B. M. (2009). Unstructured Interview. In B. Wildemuth  

             (Ed.), Applications of Social Research Methods to Questions in                  

             Information and Library Science, 308-319. Westport, CT: Libraries       

             Unlimited. 

Zhao, Z. Y., Lv, Q. L., Zuo, J., Zillante, G. (2010). Prediction system for Change  

             Management in Construction Project., Journal of Construction  

             Engineering Management, 136(6), 659-669. 

Zou, X. Z., Wei, X. F., Sun, M. (2012). Risk Assessment of Concentrating Solar  

             Power Based on Fuzzy Comprehensive Evaluation, Systems Engineering  

              Procedia. 4, 99 – 106. 

Zuo, G. R., Cheng M. Q., and Agterberg, P. F. (2009). Application of a Hybrid  

              Method Combining Multilevel Fuzzy Comprehensive Evaluation with  

              Asymmetric Fuzzy Relation Analysis to Mapping Prospectivity, Ore  

              Geology Reviews, 35 (1), 101 – 108.  

  

 


	Final PhD thesis 2016 Part one
	Final PhD Thesis, 2016



