OpenAIR@RGU
The Open Access Institutional Repository
at Robert Gordon University
http://openair.rgu.ac.uk

Citation Details
Citation for the version of the work held in ‘OpenAIR@RGU’:

MOTALEB, O. H., 2014. Development of a risk response model to
handle delays of construction projects in the United Arab Emirates.
Available
from
OpenAIR@RGU.
[online].
Available
from:
http://openair.rgu.ac.uk

Copyright
Items in ‘OpenAIR@RGU’, Robert Gordon University Open Access Institutional Repository,
are protected by copyright and intellectual property law. If you believe that any material
held in ‘OpenAIR@RGU’ infringes copyright, please contact openair-help@rgu.ac.uk with
details. The item will be removed from the repository while the claim is investigated.

Development of a Risk Response Model to
handle Delays of Construction Projects in
the United Arab Emirates

Omayma Hashim Motaleb

Scott Sutherland School
The Built Environment Department
Robert Gordon University, Aberdeen, UK

Submitted in Partial Fulfillment of Requirement of the Degree of
Doctor of Philosophy, May 2014

I

Dedication

To my lovely Husband and Children
To my kind mother, father, and brothers
I dedicated this thesis

II

Acknowledgement

I would like to express my deepest grateful feelings to Allah for granting
me patience and ability to accomplish this research. My grateful and
deepest thanks to my supervisor Dr. Mohammed Kishk for his continue
guidance, valuable comments, prompt response, genuine encouragement
and generous support during this study.
I am sincerely thankful to all staff in the School of Scott Sutherland in
Aberdeen who made contribution, valuable courses, discussion and
advices. I owe special appreciation to Prof. Richard Laing for his great
advices and following up of my thesis performance.
I express my appreciation to Martin Simpson, Dr. Huda Salman, Dr. Grant
Wilson,

Virginia

Dawood,

Rosie

Mearns

and

colleagues for their support in many ways.

all

my

postgraduate

I would like to express my

deepest thanks to the project managers and senior project managers of
the contracting companies (Al Fara’a Group, Nael Bin Harmal, Nael
General contracting, and Bin Ham) in Al Ain city (Abu Dhabi), Municipality
of Abu Dhabi and in the consultancy companies for their generous
information and documents for the Case studies research. Many thanks
also to all the professional respondents in the UAE construction companies
who participated in the interviews, and questionnaire response, they
share the credit for the worth of this research.

III

Declaration

This thesis is an original work and it has not previously been submitted
for any degree or similar award. The materials in this thesis, to the best
of my knowledge and beliefs has not been previously written or published
by another person except where due reference is made. However,
material that has been published in international peer review journals and
as proceedings in conferences has been stated in Appendices D and G.

IV

Table of Content
Topics

Page

Title Page

I

Dedication

II

Acknowledgement

III

Declaration

IV

Table of Content

V

List of Figures

IX

List of Tables

XI

Abbreviations

XIII

Abstract

1

Chapter One: Introduction
1.0 Background

4
4

1.1 Definition of Risk

4

1.2 Importance of Risk Management to Organisations and Society

5

1.3 Risk Management for Construction Projects: the
Organisational Perspective

7

1.4 Risk Management and Construction Project Performance

9

1.5 The Need for Risk Management Process Development

11

1.6 Research Problem and Rationale for the Study

14

1.7 Research Aim and Objectives

18

1.8 Scope of the Study

18

1.9 Research Questions

19

1.10 Research Methodology

19

1.11 Significance of the Study

20

1.12 The Structure of the Thesis

21

Chapter Two: Literature Review
2. Introduction

23
23

2.1 Identification of Delays Risk Factors from the Stakeholder

23

Perspective

V

2.2 Previous Measures for Delays Risk Control (MDRC): Overview
of Limitations

35

2.3 Knowledge Gap as Identified in the Literature Review

50

2.4 Traditional Project Performance

53

2.5 Risk Analysis Techniques

57

2.5.1 Qualitative Risk analysis

58

2.5.2 Quantitative Risk Analysis

61

2.6 Risk Response

65

2.7 Project Management Influenced by ‘Maturity’

67

2.8 Risk Response-Maturity Relationship

70

2.9 Risk Response Development: KSFs of Preventative and Mitigation

75

Measures
2.10 Chapter Summary

81

Chapter Three: Research Methodology

82

3.0 Introduction

82

3.1 Research Strategy and Design

86

3.2 Research Process

88

3.3 Literature Review

90

3.4 Design and Administration of Interviews

92

3.5 Design and Administration of the Questionnaire

97

3.6 Design and administration of the Case Studies

100

3.7 Sampling

106

3.8 Data Collection

108

3.9 Data Analysis

111

3.10 Validation and Reliability

113

3.11 Chapter Summary

115

Chapter Four: Case Studies: Content and Method

117

4.0 Case studies-Scoping Content

117

VI

4.1 Case Study A

121

4.2 Case Study B

126

4.3 Case Study C

129

4.4 Case Study D

133

4.5 Case Study E

137

4.6 Case Study F

141

4.7 Comparison between the Six Case Studies in ‘Maturity’
Levels

145

4.8 Limitation of the Multiple Case Study Strategy

146

4.9Dubai and Abu Dhabi Client: Overview and Crisis Recovery

146

4.10 Chapter Summary

149

Chapter Five: Results

151

5.0 Introduction

151

5.1 Analysis of the Questionnaire Survey

153

5.1.1

Descriptive

analysis

of

general

respondents’

background 153

information
5.1.2 Significant Difference between Respondents’ Opinions on the
Effect of Delays Factors on Time and Cost

173

5.1.3 Key Success Factors (KSFs) of Preventative Measures for Risk
Response Development

175

5.1.4 Significant Difference between Respondents’ Opinions on KSFs
of Preventative Measures for Risk Response Development

177

5.1.5 KSFs of Mitigation Measures priority for delay Risk Response
Development by professional group

179

5.1.6 Significant Difference between Respondents in KSFs of
Mitigation Measures for Risk Response Development

181

5.1.7 Professionals’ Contribution in Risk Response Development

184

5.2 Analysis of Case Studies

186

5.3 Chapter Summary

193

VII

Chapter Six: Discussion

194

6.0 Discussion of the Results

194

6.1 Development of the Risk Response Model

209

6.2 The Risk Response Development Model in Practice

218

6.3 Validation of the Model

222

6.4 Limitations of the Research

231

Summary, Conclusion, Contribution, and Recommendations
for Future Work

232

7.1 Summary

232

7.2 Conclusions

237

7.3 Contribution to knowledge and achievements

241

7.4 Recommendations for future work

243

References

245

Appendices

286

Appendix A: Piloting Questions (Interviews)

286

Appendix B: Questionnaire Form

288

Appendix C: Interview questions for validation of the model

297

Appendix D:Refereed Conference Papers

298

Appendix E: Supplementary Questionnaire

299

Appendix F: Samples Companies’ Documents

301

Appendix G: Peer-Refereed Journal Publications

305

VIII

List of Figures
Figure 2.1:

Chronological summary of MDRC (2000-2013)

50

Figure 2.2:

Regional summary of MDRC studies

50

Figure 2.3

Risk Management Process

58

Figure 2.4

Probability-Impact matrix technique

60

Figure 2.5

Decision Tree Analysis Technique Example

62

Figure 2.6:

Monte Carlo Simulation Technique Example

64

Figure 2.7:

PMMM for risk response development

73

Figure 3.1:

Research Methodology Process– The Onion

83

Model
Figure 3.2:

The Research Process

89

Figure 3.3:

Data Collection Process

110

Figure 4.1:

Focus of the Case Study Research

120

Figure 4.2:

Case Study A- Progress Report 1

124

Figure 4.3:

Case Study A - Progress Report 2

124

Figure 4.4:

A sample of villa construction (initial survey,
Case study A)

125

Figure 4.5:

Villas Completion (Case Study A)

125

Figure 4.6:

A Combined Photo of Case Study A and B

128

Figure 4.7:

The Proposed New Chalets (Al Ain Rotana

132

Hotel)
Figure 4.8:

The Progress Report of Al Ain Rotana Chalets

133

Figure 4.9:

A Sample from the Weekly Report-Case study C

137

Figure4.10:

UAE university- case study E

141

Figure4.11:

Time status up to completion date of Case

143

Study F
Figure4.12:

A Proto-type Kindergarten –Case Study F

144

Figure 5.1:

Work location of respondents

153

Figure 5.2:

Type of Organisation

154

Figure 5.3:

Number of Employees

157

IX

Figure 5.4:

Respondents’ Experience

158

Figure 5.5:

Type of Project

159

Figure 5.6:

Estimated and Actual Duration of Projects

160

Figure5.7:

Professionals’ Contribution in Risk Response
Development

Figure 5.8:

184

Unstructured Risk Management Practice in the
field

Figure 6.1:

187

Hypotheses of Mitigation Measures and
Maturity levels in PMMM for Risk Response

210

Development
Figure 6.2:

A Model of Risk Response Development

215

Figure 6.3:

Processes within the Risk Response Model in

220

practice

X

List of Tables
Table 2.1:

Summary of Global Research (2000-2013)

Table 2.2:

Measures for Delays Risks Control (MDRC),
2000-2013

Table 2.3:

35

Comparison between Mature and Immature
Construction Organisations

Table 3.1:

Case Study Companies

Table 4.1:

The Traditional Risk Management (TRM) and
Test of ‘Maturity’ Extract for Case Study A

Table 4.2:

108
123
128

The Traditional Risk Management (TRM) and
Test of ‘Maturity’ Extract for Case Study C

Table 4.4:

68

The Traditional Risk Management (TRM) and
Test of ‘Maturity’ Extract for Case Study B

Table 4.3:

24

132

The Traditional Extract of Risk Management
(TRM) and Test of ‘Maturity’ Extract for Case

136

Study D
Table 4.5:

The Traditional Extract of Risk Management
(TRM) and Test of ‘Maturity’ Extract for Case

140

Study E
Table 4.6:

The Traditional Extract of Risk Management
(TRM) and Test of ‘Maturity’ Extract for Case

144

Study F
Table 4.7:

A Comparison between the Six Case Study
Organisations

145

Table 5.1:

Analysis of Professional Respondents

155

Table 5.2:

Analysis of Companies’ Annual Turnover

156

Table 5.3:

Respondents’ involvement in project type

159

Table 5.4:

Construction projects’ delay factors

163

Table 5.5:

Rank of the Groups

166

XI

Table 5.6:
Table 5.7:

Top 20 Delays Factors Affecting Time and Cost

167

Significance Differences between the Opinions
held by the Groups on the Effect of the Delays

174

Factors on Time and Cost

Table 5.8:

KSFs of Preventative Measures for Risk
Response Development

Table 5.9:

175

Top 16 KSFs of Preventative Measures for
Risk Response Development

Table 5.10:

176

Significant Differences between Groups in
KSFs of Preventative

Table 5.11:

KSFs

of

Mitigation

178
Measures

for

Risk

179

Development
Table 5.12:

Top 10 KSFs of Mitigation Measures for Risk
Development

Table 5.13a:

180

Significant Difference between Groups in
KSFs of Mitigation Measures

Table 5.13b:

182

Multiple Comparison between the Groups of
Respondents

in

Supervision

for

Risk

183

Identification
Table 5.14:

A Comparison of Case studies

Table 6.1:

Ranking

Comparison

of

Factors

Delays -2013, 2010 and 2006

XII

189
Causing
200

Abbreviations
PMI

Project Management Institute

APM

Association of Project Management

KSFs

Key Success Factors

PMBOK

Project Management Body of Knowledge

IRM

Institute of Risk Management

ALARM

Public Sector Risk Management Association

AIRMIC

Association of Insurance and Risk Managers

CMM

Construction Maturity Model

UAE

United Arab Emirates

GDP

Gross Domestic Product

MDRC

Measures for Delays Risk Control

PMMM

Project Management Maturity Model

CMCS

Collaboration, Management and Control Solution

PM

Project Management

PMM

Project Management Maturity

RMMM

Risk Management Maturity Model

EPC

Engineering, Procurement and Construction

MEP

Mechanical, Electrical and Plumping

NBHH

Nael Bin Harmal Hydroexport

AED

Arab Emirates Dirham

TRM

Traditional risk Management

AADC

Al Ain Distribution Company

XIII

Abstract
Due to the complex nature of construction projects, delay risks are more
widespread in the construction sector than elsewhere. This poses a problem
for the industry, since it is already at risk because of the recent global
economic recession. Indeed, the financial crisis in late 2008 arrested
economic development in the construction sector in the United Arab
Emirates (UAE), with the result that investors’ confidence in the sector is
severely depressed. In this situation, effective risk response is urgently
required, since it aims to ensure that all project objectives, including
avoiding delays, are met. In itself, the risk response process is a core
element of risk management and perhaps the most important area needs to
be improved. The aim of the research work that underpins this thesis was to
develop a model for effective risk response to help in controlling delay risks.
First, the strengths and weaknesses of current risk response processes have
been analysed through a comprehensive critical literature review. Common
causes of delay risks have been identified and various traditional measures
used for their control have been critically reviewed. The greatest deficiencies
in all published measures of delay risks control in construction projects are
related to the lack of risk response development and appropriate measures
(preventative/mitigating), within the risk management process. From the
literature review it was also possible to identify the most appropriate
methodology

to

adopt

for

the

current
1

research.

A

robust

research

methodology was then outlined which involved a questionnaire survey, case
studies and interviews to confirm the literature review results and to achieve
the research objectives.
The questionnaire was piloted with nine construction professionals in the
UAE for its suitability with the envisaged sample. After the pilot the
questionnaire was refined then administered in 35 construction, consultancy,
and contracting companies, attracting 102 usable responses. The results of
the questionnaire confirmed the literature review results.
Accordingly, six case studies from three companies were identified and
supplemented by face-to-face interview, documents and direct observations.
This strategy allowed the research evidence to be triangulated and thus the
researcher to be more confident in testing a particular concept or theory.
From the results it emerged that most organisations have immature project
management systems and poor risk response processes. Hence, 22 Key
Success Factors (KSFs) of preventative measures and 15 KSFs of mitigation
measures were identified to achieve risk response development by maturity
levels in the

pre-construction stage

and in the

construction stage,

respectively. The analysis of the case studies revealed the great potential for
employing

five

KSFs

of

mitigation

measures

in

the

risk

response

development to control delay risks.
Having considered these outcomes a risk response development model to
control delay risks has been outlined.

2

The model has been carefully

validated, both theoretically and in practical terms, through the discussions
with interviewees from the selected case studies. The interviewees agreed
on the practicality of the model to identify the risk response development,
however it is recommended that the project risk event severity and the
company capability would need to be taken into account, and the demand to
format the test stage for the maturity levels at the transition stages
(Disciplinary, Consistency, Integration, and Optimisation) to achieve the
effectiveness and the transparency of the model.
Based on the validation, it is anticipated that by developing the risk response
model, the process itself will be more objective, particularly in delay risks
control.
The study brings forward findings that can be promoted as the means to
enhance opportunities to control delay risks, and benefit practitioners in the
UAE given that so far, there has been no model of risk response
development by maturity levels for delay risks control. Moreover, one of the
unique features of the study is the creation of new knowledge by focusing on
the UAE. At the same time, the use of maturity modeling to handle
construction delay risks provides new knowledge for a wider audience.

Keywords: Construction Projects Delays, Project Management Maturity,
Risk Management, Risk Response, UAE
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Chapter One
Introduction
1.0 Background
Risks that materialise in any type of project can cause losses, increased
costs, time delays, and a drop in quality (Hillson and Murray-Webster,
2007), and clearly, any one of these outcomes will result in client
dissatisfaction. However, despite the ongoing research in the field of risk
management in construction, many areas remain neglected. In providing the
theoretical background to the wider issue, the following sections will consider
the concept of risk, beginning with a definition, and progressing to discuss
its importance, perspectives on risk, how projects perform, and the need for
development in the process of risk management.
1.1 Definition of Risk
Risk is defined in many ways. However, one definition is that it is ‘an
uncertain event’, which has

positive or negative effects on project

objectives, time, cost and scope or quality (Project Management Body of
Knowledge [PMBOK] 2004; the Association of Project Management [APM]
2006). Krane et al. (2010) make the point that risk can be ‘known’ or
‘unknown’, and Chapman and Ward (2003:33-54) note that risk concerns
anything whatsoever (objective or subjective) that may have an impact upon
the success of a project. Raz et al. (2002) highlight that there is no project
which is free from risk. Consequently, it is absolutely essential that all risks
4

must be handled effectively, although that in itself does not imply that risks
can be removed completely. However, that said, in general project terms, it
is understood that the effective management of risk will optimise project
performance and success. Within this thesis, the term ‘risk’ is used in the
sense referred to above. Indeed, this is how it is generally interpreted in
theory and especially in the practice associated with construction projects.

1.2 Importance of Risk Management to Organisations and Society
Clearly, from what has just been said, risk management is an important skill
for project managers to develop, and this applies irrespective of the
organisation concerned. Indeed, it is important for society generally that
risks are effectively reduced and eliminated where possible. However, risks
are part of life, and often projects are extremely complex, producing even
more potential for planned activities to go wrong. Consequently, those
responsible for managing risk must be capable of identifying risks, assessing
their likely impact, and devising response strategies, and once this process
is finished, they must be diligent in continually updating and developing their
risk strategies, since risks may occur unexpectedly. In such circumstances,
projects that have been on time, may fall behind, be completed after
schedule, involve cost over-runs, and be considered not to have performed
properly (Flyvbjerg et al., 2002). It is noted (Chapman and Ward, 2003: 3354) that risks are caused by uncertainties, and that uncertainties themselves

5

arise since each project is unique in its structure and therefore, requires a
different approach. Consequently, there is new ground to be broken and with
this, the potential for mistake. However, despite such an appreciation of the
reality of construction projects, and the recent efforts of many construction
organisations to influence risk management, it can be observed that several
projects have not enjoyed the benefits to be gained from systematic and
developed risk management (Simu, 2009).

One way in which a systematic approach can be adopted is for there to be a
recognition

of

the

diversity

of

stakeholders

(and

implicitly,

cultural

differences) among the stakeholders in any construction project (Hillson and
Murray-Webster, 2007). In construction organisations, the stakeholders
(contractors, consultants, project managers, sub-contractors, etc.) are
heterogeneous and the client should aim to identify the level of awareness
towards risks by all of these stakeholders, and indeed to examine the
various policies they have in place in this regard (Yusuwan et al., 2008). In
such a situation, it is easy for the client to see the relevance of risk
management when making a decision to go ahead with a project, as the risk
will be identified in advance, and hence, the need for management will be
obvious.

Additionally,

in

circumstances

where

risks

are

identified

systematically at the start of a project, they can be acknowledged in the
formal contract drawn up between the client and the contractor. Clearly, this

6

is common sense, and in fact, organisations and societies at large do engage
in risk analysis ahead of large projects, but they all tend to concentrate
more on disaster management rather than risk management for effective
response, with the result that those risk management strategies that do
exist are inadequate (Elkjaer and Felding, 1999). Indeed, such inadequate
risk management is very obvious, even in extremely reputable organisations
with good financial standing that are involved in major projects. This has led
to the importance of research in various dimensions of risk management.
Specifically in relation to the construction sector, Al Zarooni et al. (2011)
have observed that this industry has been responsible for 60% of the gross
fixed capital formation during the last three decades. Consequently, it would
seem crucial to identify the risks and their effects within the construction
sector, and to devise strategies that would enable appropriate, successful
and effective responses (Chapman, 1991) that will satisfy both clients/end
users as well as all other project stakeholders.

1.3 Risk Management for Construction Projects: the Organisational
Perspective
Construction project success requires a certain perspective to be gained by
each organisation involved since there is no one way to proceed in terms of
developing

a

risk

management

strategy.

Recognising

this

situation,

organisations usually devise their own approach or standards to manage the

7

risks associated with their projects (IRM, ALARM and AIRMIC, 2002).
However, one way of coping more effectively with the many uncertainties
abounding in projects, is to seek views from different people; for example,
stakeholders and project managers should have a list of project performance
indicators that would allow for early corrective action to be taken where the
indicators are not being met (Zolin et al., 2012). Clearly, all stakeholders
should sharpen their ability to perceive the nature and benefits of risk
management, since the complexity of projects is steadily growing. Moreover,
internal and external stakeholders themselves influence projects, and their
individual satisfaction is important, so it can be understood that they will
agitate for the outcome which is best for them (Cleland, 1986). That said, it
is noted (Kerzner, 2012) that more recently, stakeholder involvement has
improved because stakeholders are learning from risks that occur repeatedly
in complex projects and are forecasting the behaviour necessary to deal with
these. This is in complete contrast to what used to happen 10 years ago
when stakeholders knew very little about the actual process and every single
aspect of each part of the project was orientated towards the end result,
meaning less involvement for stakeholders in the wider project. In these
circumstances they had no means of validating any of the information given
to them.

8

Clearly, risk management awareness can vary from one project, and from
one country to another, for a variety of different reasons. In the case of
Malaysia, Yusuwan et al. (2008) found a low level of risk management
awareness in a client organisation, although the desire to learn about it was
very encouraging. Collinge (2012) has also found that the stakeholder factor
(stakeholder ignorance) constitutes a source of risk in construction projects.
Hence, effective stakeholder management is crucial if organisations want
their projects to succeed. This requires that stakeholders should be properly
informed about their legal and moral obligations and how they themselves
are affected by these, in order that they engage to the appropriate extent
with all aspects of the projects (Collinge, 2012). It can thus be understood
that risk and stakeholder management is an area of research that should be
pursued as a tangible theme in the field of project risk management.

1.4 Risk Management and Construction Project Performance
Failure to control project risks throughout the project life-cycle undoubtedly
affects the project performance (Ayub et.al, 2007). Not surprisingly,
research aimed at identifying an effective approach to risk management is,
therefore, increasing as the aim of all organisations is to ensure good project
performance (Kululanga and Kuotcha, 2009). Risk management must be
considered as an integral part of project management if performance is to be
achieved and general improvements are to be made to the decision-making
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process (Tang et al., 2007; Siang and Ali, 2012). Therefore, effective risk
management was needed in order to increase sustainable value levels within
projects. Such value is seen to accrue by avoiding additional and
unnecessary costs, by being successful in forecasting accurately, in securing
the best tender, and in ensuring that all estimating is well-founded.
Additionally, value is placed in keeping a project within its agreed timeframe,
ensuring the design process runs smoothly, that the actual construction is
properly executed, and that when the project is finished, the resulting
building is fit for its purpose. Furthermore, there is a need for a project to
meet the required quality, functions and safety, for all the activities
associated with it to be stable and free from chaos, for there to emerge a
better understanding of the risks that might accrue to a project, for the
consequences to be known, and essentially to learn from previous mistakes.
Moreover, all identified risks should be reflected in all contracts so that
informed decisions can be taken about financial issues, whether indeed a
project

is

financially

sounded

or

otherwise.

Obviously,

from

this

comprehensive list of value added features, it can be seen that it is not only
the project team that gains benefit from risk management but also all the
project stakeholders, be they the client, end users, or customers (APM,
2006; IRM, AIRMIC and ALARM, 2002).
response can be well-planned.
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In this type of scenario, the risk

Measuring the project performance is not an easy undertaking, but as noted
by Rasli and Masri (2008) it is possible to use the traditional criteria of cost,
time and quality, as a measure of project success during construction. That
said, it is advisable for there to be more focus on in-time performance
(Atkinson, 1999), since delays are a common cause of failure, resulting in
cost over-run and reduced profitability for the construction company. This
type of performance is measured simply by establishing the difference
between the planned and actual duration (Ahsan and Gunawan, 2010). If a
construction project is executed according to the planned sequences and in
the anticipated timescale, then it is considered as successful, but in fact,
time performance is not only concerned with whether a project is actually
completed

on

time,

but

also

with

whether,

within

the

process

of

construction, deadlines along the way are met, such that progression of
work is seen to be in accordance with plans.

Research on project

performance, and specifically in terms of benchmarking in controlling risks of
the construction project delay, and so doing within the overall framework of
risk management, remains sparse.

1.5 The Need for Risk Management Process Development
Previous research has identified the slow pace of development of risk
management as a managerial discipline, attributing this essentially to
immature organisational systems, and to a lack of education and training in
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risk management, which in real terms is almost non-existent (Simu, 2009).
Indeed, Simu (2009) has argued that the prevailing management system is
more of an obstacle than a support to the development of efficient and
effective risk management. He claims that the use of the informal and
traditional management system is not enough to achieve control over risks
such as delays. This idea is supported by other researchers who believe that
project risk is escalated by poor project management and the lack of
integrated systems, an issue picked up also by Ren and Yeo (2009) who
observe that risk management requires complete knowledge of the entire
project, and an acknowledgement of the need to ensure value creation and
profitability so they claim to develop a multilevel framework for the risk
management. Burtonshaw-Gunn (2009:8) raise the point that project
management in itself is risk-driven, since if there were no risks associated
with project execution, there would be no need for project management.

Undoubtedly, there are variations in project phases, depending upon the
project, and as indicated previously, all projects are unique. However,
despite such variations, the content of the risk management process remains
the same in the project lifecycle, and improvements, to it through theoretical
analysis, would represent the potential to improve all projects. Smith (1995:
57) notes that the process is comprised of risk identification, analysis and
response, and Merna and Al-Thani (2005:2) add that all risks should be
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properly reported because risk management is a dynamic process of
identification and mitigation that should be reviewed regularly. In 2004, the
PMI published more information about risk management planning within the
project life cycle, discussing aspects such as risk identification, qualitative
and quantitative risk analysis, risk response planning, and the monitoring
and control of risks. Crawford (2002) has also argued for the need to
properly document all information about risk. Hence, it can be appreciated
that research that focuses on risk management process development is
important in improving the response to risk. In this undertaking it is
important to recognise that the more complex a project, the greater
possibility that more individuals/organisations will be involved, and in this
respect, the owners of each potential risk must be identified, and involved in
the planning to ensure suitable risk mitigation by the consideration of
several different response options. At that point also, the mitigation strategy
for risk response development should be assessed according to its capability,
and that may be different from one project to another. Unfortunately, as
noted by Sarshar et al. (2000), construction organisations have few
methodological mechanisms to undertake such assessments within the
construction process.

Of those that are available, the Construction Maturity Model (CMM) was
developed specifically to help in such investigations within the construction
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industry. This model was devised by Crawford (2002) to help construction
organisations improve their project management processes, tests five levels
of

maturity

(risk

identification,

risk

quantification,

risk

response

development, risk control, and risk documentation) which are considered
essential in construction projects. The model was developed by Crawford
(2006) suggests a process of continuous improvement orchestrated by a
‘maturity’ management system, and it is used in the present study to reflect
the capability of risk response development particularly to overcome
performance-related delays problems. The model is based on the premise
that lessons should be learnt and that construction system capabilities
should develop accordingly, such that projects of all kinds can be
successfully executed and delivered on time and to standard.

1.6 Research Problem and Rationale for the Study
In the Middle East, and more specifically in the United Arab Emirates (UAE),
construction projects delay risks have increased, and the traditional project
risk management has been seen to fail to meet the expectations of project
clients, and indeed, other project stakeholders. This is unfortunate since as
part of the development of the UAE, the Abu Dhabi Government is
implementing various construction projects/programmes to enhance public
living standards in different regions. Included in these programmes are
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housing developments, hotels (buildings and extensions), government
schools,

universities,

and

various

other

unique

buildings

funded

by

Governmental General Services. The reality is that these projects never
seem to meet the stakeholders’ expectations, which is a real hindrance to
the general development of the UAE given that the Emirates represent one
of the most urbanised territories in the Middle East. The outcome is that the
general populace and the national development is suffering as a result of
poor risk management. Undoubtedly, the need to plan ahead in order to
control delay risks is imperative, since many of the behind-schedule
programmes experience quite substantial delays.

Such planning must be attempted and effectively implemented in a
standardised rather than piecemeal manner. Most of the existing research
has focused on identifying and assessing risks using different management
techniques, according to the policy and nature of the companies concerned,
but overall risk response development measures that can be applied
generically, have been neglected, and clearly there is much work required to
raise awareness of the need to improve the risk response process, and to
ensure that projects are completed on time and within budgets.

That said, it is appreciated that construction work is not straightforward, and
that the managerial skills and knowledge possessed by those who are
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responsible for decision-making within the construction sector, are still
limited. Consequently, the professionals involved have many different
perspectives on the identification of risk and differing views as to how to
manage them. It is important, therefore, to formulate some general
guidelines that can be of assistance to all professionals/project stakeholders,
and that importance is underlined, when one considers that the UAE
construction sector contributes 14% of the national GDP (Faridi and ElSayegh, 2006), thereby representing an immense percentage. It is also
noted that the construction sector contributes about one-tenth of the GDP in
the world (Economy Watch, 2010), and again, any general guidance that can
be provided for the construction industry, particularly in developing country
contexts, will be of value.
It

is

noticeable

that

delay

risks

have

been

particularly

prominent

(Construction Management Guide, 2008) since the global financial crisis of
2008-2009;

and

that

despite

written

agreements

between

project

stakeholders, there has been little willingness for those involved to take
responsibility for the risks associated with their own operations. Clients have
basically refused to accept any responsibility for risk, thereby leading to the
absence of any willingness from the contractors to reduce the capacity for
risks on their side before signing the contract. Indeed, Othman (2008)
reports that 71% of all clients in his case study research in the UAE
expressed dissatisfaction with their finished buildings because of the
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misdirection and lack of stakeholder co-operation in risk management. This
is a common situation, echoed in the fact that records of unsuccessful
projects are on the increase. Project stakeholders continue to experience
unsuccessful outcomes, with the result that their investment is hardly
justified, and their intentions to invest further are depressed. It seems to be
the case that even in the top construction organisations, there is an inability
to successfully incorporate the risk response process in the overall risk
management strategy. This leads to low morale, loss of confidence, and
unsecured project promises for both the stakeholders and the project team.
It is clear that these outcomes are the fault of a general lack of knowledge
and experience in the risk management field in construction.
Furthermore, the literature appears to be short on information regarding the
role of risk response in improving performance in construction projects.
Again, this seems to be a problem, especially given the potential for project
stakeholders to come from different cultural and national backgrounds, and
to have varying attitudes towards risk response. Consequently, the
researcher believes there is a strong and urgent need to focus on how to
improve response, a belief which is also stated by the PMI (2002) in its
recommendation to develop the whole area of risk management. Clearly, a
greater focus on strategic risk response development within a wider adaptive
and mature system in construction projects could result in adding value to
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project management, since this would contribute towards managing the
progress.
1.7 Research Aim and Objectives
The research aims to develop a model for effective risk response to control
delay risks effects.

In fulfilling this aim, several objectives must be

achieved, and these are given as follows:

1- To conduct an extended literature review of construction delay risks.
2- To investigate key success factors (KSFs) of preventative and
mitigation measures of risk response for delay risks control in the UAE.
3- To identify the priority of stakeholder capability for handling risk
response development.
4- To outline a risk response development model for delays risk control
and project success.
1.8 Scope of the Study
From what has been said so far, it can be seen that the present study needs
to explore the various practices associated with risk management in
construction projects delays. Moreover, as the problems are seen to occur in
large projects, there is a need to use high-profile contractors, consultants,
and project management companies in the UAE, since these are the
organisations largely involved in the problem just outlined. Consequently,
the study focuses on:
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Risk management theory and practice that is capable of identifying the
stakeholders’ expectations and needs.
Optimising risk response development Key Success Factors (KSFs) of
preventative and mitigation measures to enhance project risk management
practice.
Establishing an effective model for ensuring the control of delay risks and
risk response development to achieve project goals using a maturity
management system.
1.9 Research Questions
Essentially, the objectives are designed to answer the following three
research questions:
1- Do construction organisations identify and assess factors that affect
time and cost at any stage of the project life cycle post financial crisis
in the UAE?
2- Do construction organisations identify any key success factors (KSFs)
of

preventative

and

mitigation

measures

for

risk

response

development for construction project delays?
3- Do construction organisations use any “Maturity” model to measure
the levels of risk response development?
1.10 Research Methodology
In order to achieve the objectives outlined above and answer the associated
research questions, a mixed methods approach is chosen in which a detailed
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literature review will be conducted in the first instance to identify the current
wisdom on project management practice. From the literature review the very
complex nature of risk management will be elicited, and from this
understanding, a questionnaire will be devised for distribution among a large
sample of professionals in construction organisations in the UAE. Hence, the
emphasis will be on quantitative methods of data collection in respect of the
empirical work, and likewise on quantitative methods of analysis. The
sample will be guided by the criterion stipulated for cases, that being that
organisations must have been affected by the recession which began in
2008. After the analysis of all data, the framework will be outlined.

1.11 Significance of the Study
The study is of significance in three main areas:
It will raise the stakeholders’ expectations in terms of effective risk
management and risk response development strategy.
The findings will guide construction organisations in the UAE and the Middle
East,

particularly

project

managers

and

practitioners

to

abandon

inappropriate risk control processes, and implement better practice.
It will improve and open a new area of risk management research and
contribute to enhance knowledge in the profession
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1.12 The Structure of the Thesis
A brief review of risk management and its various dimensions has been
provided, and the importance of the process within the construction industry
has been raised. The issue of risks associated with particular delays has
been considered, and as a result a justification has been presented for
conducting the study. Having set out the aim and objectives of the study,
the research questions which have to be answered in order to meet these
are identified in chapter one. Thereafter, details are provided of the scope of
the study, how it is to be carried out, and what the following chapters
contain. In the next chapter, the literature pertaining to the study is critically
reviewed. Chapter Two presents an extensive literature review covering
issues such as delay risks, causes and effects, and control measures. From
this it is possible to identify a knowledge gap in the risk response
development

process,

and

how

project

management

influenced

by

“maturity” and risk response-maturity relationship.
In Chapter Three, the research methodology adopted to execute the study is
detailed. This involves a discussion of the research process and design, the
sampling associated with the empirical work, and the way in which data was
collected. Issues concerning the validity and reliability of the study and the
code of ethics adhered to in carrying it out are also discussed. In Chapter
Four the way in which the study was actually undertaken is indicated by real
six case studies. Chapter Five presents the data analysis results. Findings,
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and discusses in Chapter Six. The eventual outcome is the formulation of a
model

which

practitioners

can

use

to

minimise

delay

risks,

and

simultaneously contributes to theory in the wider area of risk management
in

the

construction

sector.

Finally,

conclusions

are

drawn

recommendations for further research are introduced in Chapter seven.
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and

Chapter Two
Literature Review
Introduction
This chapter presents a detailed literature review. It begins by considering
the stakeholder perspective in the identification of delay risks factors, and
presents a tabulated review of 39 studies conducted between 2000 and 2013
that address this issue. It then discusses the measures for delay risks
control that have traditionally been used, and highlights their limitations in
34 studies. Indeed, project performance using the traditional criteria is
considered in depth (Motaleb and Kishk, 2011a, 2011b). Thereafter, the
chapter considers the strategic development of risk response management,
before discussing the relationship between the risk response and the
maturity of the organisation. The chapter concludes with a short summary.
2.1 Identification of Delays Risk Factors from the Stakeholder
Perspective
Projects cannot emerge as successful if the inherent risks are not identified
and managed effectively (Bower, 2002). This demands a systematic risk
management

process

which

the

APM

and

PMBOK

(among

other

organisations) advocate as one that should be hierarchical, starting from
initiation, moving to identification, then to assessment, and finally to
planning how to manage the response. Certain delays are commonplace,
whilst others are much less frequent, and delays which occur often during
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one period of time can find themselves virtually disappearing as strategies
are developed to prevent these, whereas other delays seem to be resistant
to all efforts. Table 2.1 presents a summary of significant risk factors in
terms of delays over different time periods, and in different geographical
locations.
Table 2.1: Summary of Research (2000-2013)
No

Research

Project

1

Al-Momani
(2000)
Noulmanee
et al.
(2000)
Elinwa and
Jashwa
(2001)
Aibinu and
Jagboro
(2002)
Ellis and
Thomas
(2002)
Manavazhia
and
Adhikarib
(2002)
Odeh and
Battaineh
(2002)

Public buildings,
(Jordan), Public sector
Highway construction,
(Thailand), Public
sector
Public works (Nigeria),
Public sector

Ahmed et
al. (2003)
Frimpong
and
Oluwoye
(2003)
Choudhury
and Phatak
(2004)

2
3
4
5

6

7

8
9

10

Risk Factors (Groups)
causing delay
Designer, Finance, Client,
Contractor, Unforeseen
Resources, Designer

Effects of
delay
Time overrun
Time overrun

Finance, Resources,
Designer, Project Manager,
Contractor
Client

Time and
cost over-run

Project Manager,
Contractor, Designer,
Unforeseen
Resources

Time overrun

General construction
(Jordan), Publicprivate sectors

Client, Resources, Project
Manager, Contractual,
Unforeseen, Consultant

Time and
cost over-run

Building Project (Florida,
US), Private sector
Groundwater
Construction (Ghana),
Public sector

Client, Designer,
Consultant
Finance, Contractor,
Resources

Time and
cost over-run
Cost over-run

Commercial
construction projects,
US, Private sector

Client, Contractor, Finance,
Design

Time overrun

General construction
(Nigeria), Private and
Public sectors
Highway (USA), Public
sector
Highway (Nepal),
Public sector
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Time and
cost over-run

Time overrun

Table 2.1 : Continue Summary of Research (2000-2013)
No

Research

Project

11

Koukshi et
al. (2004)
Sun et al.
(2004)
Acharya et
al. (2005)
Koushki
(2005)
Wiguna and
Scott
(2005)
AbduRahman et
al. (2006)
Othman
(2006)
Zaneldin
(2006)

Residential (Kuwait),
Private sector
Construction projects
(UK), Public
Building project
(Nepal)/NA
Residential (Kuwait),
Private sector
Buildings projects
(Indonesia), Private
sector
Construction Project
(Malaysia)

12
13
14
15

16
21
22

23
24
25

26
27

28

29

30
31

Alaghbari et
al. (2007)
Sambasivan
and Yau
(2007)
AbdelRazek et al.
(2008)
Long
(2008)
Sweis et al.
(2008)
World Bank
Iraq Trust
Fund
(2008)
Kaliba et al.
(2009)
Tumi et al.
(2009)
AbdulRahman et
al. (2009)

Risks Factors(Groups)
causing Delay
Resources
Client
Resources, Unforeseen,
Contractor
Client, Finance, Contractor,
Resources
Finance, Client, Designer,
Unforeseen, Contractor

Effect of
Delay
Time and cost
over-run
Time and cost
over-run
Time over-run
Time and cost
over-run
Time and cost
over-run

Finance, Resources, Client

Time over-run

Contractor

Time over-run

Contractual

Time over-run

Financial, Project Manager

Cost over-run

Contractor

Time and cost
over-run

Building construction
(Egypt), PrivatePublic Sector

Contractual, Financial, Client

Time over-run

Construction project
(Vietnam)/NA
Residential
projects(Jordan),
Private Sector
Schools and
Rehabilitation (Iraq),
Public Sector

Project Manager, Resources,
Designer, Financial
Client, Finance, Contractor,
Resources, Project manager

Time and cost
over-run
Time and cost
over-run

Financial, Contractual,
Resources, Unforeseen

Time and cost
over-run

Road construction
(Zambia)

Financial, Designer, Project
manager

Cost and time
over-run

Construction project
(Libya), N/A
Construction project
( Global Study)/NA

Project manager

Time and cost
over-run
Time and cost
over-run

Public project
(Malaysia)
Different 124 claims of
Const. projects,
(UAE), Public-Private
Sector
Building Construction
Project (Malaysia)/ NA
Construction projects
(Malaysia)/NA

Financial
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Table 2.1 : Continue Summary of Research (2000-2013)
No

Research

Project

Risks Factors (Group)
causing Delay

Effect of Delay

32

Asnaashari
(2009)

Resource, Financial,
Unforeseen

Cost over-run

33

Enshassi et
al. (2009)

Resources, Financial,
Contractor

Time and cost
over-run

34

Al-Nuaimi et
al. (2010)

Client, Contractual

35

Khoshgoftar
et al. (2010)

Time and cost
over-run,
Disputes
Time over-run

36

United
Nation
Development
(2010)
Yang (2010)

Construction Projects
(Iran), Public- Private
Sector
General Construction,
(Palestine), PublicPrivate Sector
Building construction
project(Oman), PublicPrivate Sector
Construction Projects
( Iran), Public- Private
Sector
Construction projects,
schools (Iraq),
Public Sector

37
38
39

González et
al.(2013)
Motaleb and
Kishk
(2013a)

Financial, Project
Manager, Contractual

BOT projects in Public
Construction
(Taiwan)/NA
Construction
buildings/NA
General construction
(UAE), Public- Private
Sector

Unforeseen

Time over-run
and dispute

Contractual, Finance,
Unforeseen
Project Manager

Time over-run
–postponement
of project
Time over-run

Client, Project Manager,
Finance

Time and cost
over-run

As shown from Table 2.1 information has been extracted from the literature
by the researcher, and tabulated for ease of communication. From the table
it can be seen that both the public and private sector are featured in the
review, which includes some interesting stakeholder observations that are
placed in particular categories, each of which has been highlighted with
either low or high exposure.
The research articles in Table 2.1 are collated and categorised by Type of
Project, Sector (Public/Private), Risk Factors (causes of delay), and Effects
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of Delays Risk. Some of these articles are discussed in more detail to
emphasise particular points within them that are relevant for this research,
for example the data collection techniques, and questionnaire design.
The sets of factors studied by different authors are gathered and presented
in Table 2.1 in order to help in identifying the gap in knowledge, and to
inform the primary data collection strategy for this research. Naturally,
different authors focus on areas of personal interest.
It can be seen that certain factors have been categorised within NINE grouprelated delays risk factors (Clients, Contractors, Consultants, Designers,
Financial, Resources, Contractual, Project Manager, Unforeseen) by different
authors. The Unforeseen category includes governmental and external
issues, which have been tabulated in detail and discussed in research by AlMomani (2000 – Jordan), Noulmanee et al. (2000 – Thailand), Elinwa and
Jashwa (2001 – Nigeria), Ellis and Thomas (2002 – USA), Manavazhia and
Adhikarib (2002 – Nepal), Frimpong and Oluwoye (2003 – Ghana), World
Bank Iraq Trust Fund (2008), and United Nations Development (2010 –
Iraq). These studies were all conducted in the Public Sector.
At the same time, studies conducted in the Private Sector have identified
EIGHT common groups as follows: Financial, Client, Designer, Project
Manager, Contractor, Consultant, Resource, Unforeseen factors. Ahmed et
al. (2003 – USA), Koushki (2005 – Kwuait), Wiguna and Scott (2005 –
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Indonesia), Fong et al. (2006 - Hong Kong), Sweis et al. (2008 – Jordan). In
addition, the review findings show that research by Aibinu and Jagboro
(2002 – Nigeria), Odeh and Battaineh (2002 – Jordan), Aibinu and Odeyinka
(2006 – Nigeria), Assaf and Al-Hejji (2006- Saudi Arabia), Faridi and ElSayegh (2006) and Zaneldin (2006) in the UAE, Abdel-Razek et al. (2008 –
Egypt), Asnaashari (2009 – Iran), Enshassi

et al. (2009 – Palestine), Al-

Nuaimi et al. (2010 – Oman), Khoshgoftar et al. (2010 – Iran), and Motaleb
and Kishk (2013a – UAE) in the Public-Private sector have identified SEVEN
related delays risk factors, these being: Client, Resources, Project Manager,
Contractual, Consultant, Unforeseen, and Financial factors.
The research by Choudhury and

Phatak (2004) in the US, Koukshi et al.

(2004) in Kuwait, Sun et al. (2004) in the UK, Acharya et al. (2005) in
Nepal, Abdul-Rahman et al. (2006) in Malaysia, Othman (2006) in Malaysia,
Sambasivan and

Yau (2007) in Malaysia, Alaghbari et al. (2007) in

Malaysia, Long (2008) in Vietnam, Kaliba et al. (2009) in Zambia, Tumi et
al. (2009) in Libya, Abdul-Rahman et al. (2009) in a global study, Yang
(2010) in Taiwan, and González et al. (2013) in an unknown place, have also
identified SEVEN group-related delays risk factors, these being: Client,
Contractor, Financial, Designer, Resources, Unforeseen, Project Managerrelated factors. All the group-related factors consider the same factors under
different names. For example, Odeh and Battaineh (2002) studied causes of
construction delay in Jordan, using a survey approach by questionnaire.
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They found that contractors and consultants agreed that CLIENT interference
and slow decision- making (Client-related), inadequate contractor experience
and unrealistic imposed contract duration (Contractor-related), financing and
payments (Financial-related), improper planning (Project Manager-related),
and were among the top ten most important factors. Consultant-related
factors (to include contract management, preparation and approval of
drawings, quality assurance/control, and waiting time for approval of test
and inspections); Resource-related factors (to include quality of material and
shortage in material); Contractual-related factors (to include change orders
mismanagement,

mistakes,

discrepancies

in

dispute

negotiations,

inappropriate overall organisational structure linking all parties to the
project, lack of communication between the parties); Unforeseen-related
factors (to include weather condition, regulatory changes building code,
problems with neighbours, and ground conditions). In Africa, Frimpong
(2003) focused on Ghana, revealing the main causes of delays in the
construction of groundwater projects to be: monthly payment difficulties
(Financial-related factor) from agencies, poor contractor management,
material procurement (Resource-related factor), and escalation of material
prices (Unforeseen-related factor). And in Kuwait, Koushki (2005) identified
the main causes of delays in the construction of private residential projects
to be: Client-related factors by changing orders, owner’s financial constraints
(Financial-related factor), and Client-related factor in owner’s lack of
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experience in the construction business, Contractor-related problems, and
Resource-related problems. Wiguna and Scott (2005) studied the risks
affecting construction delays and cost overruns in building projects in
Surabaya and Denpasar, Indonesia. The most critical risks affecting cost
overrun and delay as perceived by the building contractors were: high
inflation/increased prices of materials (Financial-related factor), Client–
related factor in design change, Design–related factor in defective design,
Unforeseen-related

factor

in

weather

conditions,

delayed

contractual

(Contractual-related) payments, and defective construction work (Contractrelated).
In another Asian study, Long (2008) explored the problems in large
construction projects, taking Vietnam as a case study. He revealed that the
problems could be attributed to five major factors, these being: incompetent
designers

(Designer-related

factor),

poor

estimation

and

change

management by contractor (Contractor-related), social and technological
issues, site-related issues, and improper techniques and tools (Project
manager-related). The overall incompetence of project teams emerged in
this study by Long (2008) as also in research by other scholars. For
example, the poor performance of project managers (Project Managerrelated factor) who demonstrate poor planning, poor co-ordination, poor site
management, inadequate time estimation, and lack of team communication,
was cited by several researchers (see for instance, Alaghbari et al., 2007;
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Khoshgoftar et al., 2010; Motaleb and Kishk, 2013a). In respect of delays
risk factors in Hong Kong, Fong et al. (2006) also identified the risk factors
as being associated with project managers (site-co-ordination) and clients,
slow decision-making, and government inspection; and this is in partial
agreement with causes of delay in Malaysia (Sambasivan and Soon, 2007).
In the USA, Ellis and Thomas (2002) found delays resulted from improper
project management (Project manager-related) in relocations, procedures
and funding programmes (Financial-related). And in the UK, it is reported
that excessive change orders by the client (Client-related) added to delays
(Sun et al., 2004). Bringing forward another point of view from the Middle
East, Assaf and Al-Hejji (2006) reporting on Saudi Arabia, identified similar
causes to those already mentioned by Koushki et al. (2005) in respect of
Kuwait. And in another study in Jordan, Sweis et al. (2008) concluded that
inadequate planning (Project-manager related), scheduling and financing by
contractors (Contractor and Financial-related), and excessive change orders
by clients (Client-related), were the main risk factors. This level of insight is
of value to the current study in guiding the data collection. Moreover, it is of
importance in helping to answer the first research question Do construction
organisations identify and assess factors that affect time and cost at any
stage of the project life cycle post financial crisis in the UAE, since it covers
the literature concerning construction delays risks factors in general, and
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specifically in relation to the Middle East, thereby responding to the needs of
the first research objective.

In designing their research approaches, most previous authors have used
questionnaire surveys comprising individual sets of well recognised causes of
delay in group-related factors. However, two studies conducted by Zaneldin
(2006) in the UAE, and Koushki (2005) in Kuwait, used a case study
approach

employing

mixed

methods

to

secure

their

data

(personal

interviews, questionnaire, case study).
The research studies using questionnaires were designed to evaluate the
frequency of occurrence, severity, and the importance of the identified
causes of delays risk. In such studies, the questionnaires were distributed to
Contractors, Consultants, Clients, and Project Managers, and respondents
were asked to indicate the level of importance of each cause using either a
three-point, or five-point Likert scale. Not surprisingly, each research has
adopted a different approach to his/her questionnaire, using the findings
obtained from previous studies, current construction practice, personal
experience, and location of the project, to determine the questions. As a
result,

the

literature

has

grown

to

produce

a

consolidated

list

of

factors/causes that support further research efforts using the survey
approach, as is used in the current study. Causes of delays risk are
categorised in groups (Client, Contractor, Consultant, Project Manager, and
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Unforeseen-related factors) and respondents are asked to indicate the level
of importance they attach to each cause using by a three-point Likert-scale.
The adoption of this design enables similarities and differences in the causes
and effects of risks to be identified in their GROUPS, with consideration of
the cultural and environmental differences in each country.
From Table 2.1 it can be seen that different projects have addressed
different facets of construction delays, for example the socially-related
effects of such delays upon the investors/developers, or indeed upon any
other stakeholders is one area of interest. The perspectives have been
developed according to the cultural context, which explains why one
particular set of circumstances relating to a project could be considered as
damaging in one environment, yet as inconsequential in another. Clearly,
the criteria relating to project success differ depending upon a project’s
cultural and environmental positioning.
However, despite the varying focus in published studies, it is quite clear that
time and cost over-run have shaped the overall body of knowledge in this
area, since around 92% of all concerns were related to time delays and the
most important factors concerning project delays were found in three main
groups, these being: Financial-related factors by 50% in total research with
25% in the Middle East (ME); Client-related factors by 40% with 20% in the
ME; Project manager–related factors by 30% with 13% in the ME

33

Noticeably, there are significant factors related to financial problems,
possibly 50%, that coincide with the recession that began in 2008. These
include poor cash flow, constraints in funding programmes, payment delays,
and debt problems, all of which have emerged as outcomes of the economic
depression ranking first in order of frequency in studies conducted between
2000 and 2013. The factors related to the client, such as excessive change
orders, lack of experience, and slow-decision making, all resulting in both
cost and time over-runs, ranked second.
In the Middle East and the UAE in particular, investors have changed their
ideas regarding construction projects (Habibi, 2009), which has placed
severe pressure on real estate construction firms to persuade people to sell
in regional stock markets. In turn, speculation has depressed the granting of
mortgages and many banks have come under financial stress. It is
noticeable, that traditional risk management has been pointed out as a failed
technique in the aftermath of the financial crisis. Both financial-related
project delays (Frimpong and Oluwoye, 2003) and poor risk management
(Abdul-Rahman et al., 2011) were identified. The literature also pinpointed
the need for firms to rethink their risk response strategy to encourage new
investment,

and

to

develop

effective

action

plans

to

ensure

the

implementation of the risk response (APM, 2006). This is an issue that is
believed to be worthy of high concern to knowledge managers in various
roles and to decision-makers (Motaleb and Kishk, 2013a).
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2.2 Previous Measures for Delays Risk Control (MDRC): Overview of
Limitations
To be convinced of the knowledge gap highlighted as a result of research
already conducted, the measures of delays risks control (MDRC) have been
reviewed and evaluated according to the causes and effects of delays risks,
research method, and impact of the MDRC (see Table 2.2).
Table 2.2: Measures for Delay risks Control (MDRC), 2000-2013
N
o
1

2

3

4

5
6

Study/
Country/
Region
Ng et al.
(2000)
Hong Kong
(Asia)
Odeh and
Battaineh
(2002) Jordan
(Middle East)
Aibinu and
Jagboro (2002)
Nigeria
(Africa)
Shenhar et al.
(2002)
(N/A)
Fernie et al.
(2003)
Nguyen (2004)
Vietnam
(Asia)

MDRC

Research
Method

Causes of
Delay Risks

Theoretical
Impact

A Conceptual
Case-Based
Decision Model
for Construction
Delays Mitigation
Contract
performance
development

Quantitative
(Questionnaire)

Contractor

Increase
knowledge for
inexpert planner

Client,
Contractor
Financial

Minimise owner
interference

Acceleration of
site activities,
and contingency
allowance
Risk
Identification
,probabilistic risk
and trade off
Knowledge
sharing
Comfort,
competence and
Commitments
(COMs )

Quantitative
(Questionnaire)

Client

Eliminate time
over-run

Quantitative
(100 Case
Projects)

Unforeseen

Improve Risk
identification
process

Quantative by
observations
Quantitative by
(Questionnaire)

Resources

Lesson learned

Unforeseen

Improve
performance
knowledge

Quantitative by
(Questionnaire)
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Table 2.2 : Continue Measures for delay Risks control (MDRC), 2000-2013
No
7

8

9

10
12

13

14

15

Study/
Country/
Region
Lee et al.
(August
2005)
(N/A)
Lee et al.
(Novembe
r 2005)
(USA)
Arain
(2005)
Singapore
(Asia)
Oliveros
(2005)
(N/A)
Wang and
Haung
(2006)
China
Shahaliza
deh and
Farhadyar
(2006)
Iran
(Middle
East)
AbdulRahman
et al.
(2006)
Malaysia
(Asia)
Zaneldin
(2006)
UAE
(Middle
East)

MDRC

Research Method

Causes of
Delay Risks

Theoretical Impact

Dynamic Planning
and control
management
(DPM) for Project
change
management
Converted Lost
productivity into
Delay duration

Exploratory
(Case Study)

Design

Cost and schedule
control

Quantitative
(Case Study)

Resources

Settlement of
schedule delay
Analysis

Knowledge-based
decision support
system
(KBDSS)
Fuzzy logic model
(Group3 )

Mixed
(Questionnaire,
Interview)

Client,
Contractor

Control variation
orders and improve
decision-making

Quantitative
(Questionnaire)

Unforeseen

Updating project
schedule

Relation/
Guanxi criterion

Quantitative
(Questionnaire)

Resources

Maximise Owner
and organisation
performance

Knowledge
management

Quantitative
(Questionnaire )

Resources

Lesson learnt

Effective
management
method

Quantitative

Client

Reduce diversions
and variations

The Negotiation
used to resolve
construction
claims

Quantitative
(Case Study)

Client

Avoiding disputes in
varaitions, lesson
learnt
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Table 2.2 : Continue Measures for Delay risks Control (MDRC), 2000-2013
No
16

17

Study/
Country/
Region
Arditi and
Pattanakitch
amroon(200
6) N/A
Oladapo
(2007)
N/A

MDRC

Research
Method

Causes of
Delay Risks

Theoretical Impact

Selection of
proper delay
analysis
method
Variations
management

Review (20
Research from
Literature)

Resources

scheduling data
development

Mixed
(Questionnaire
and Case
Study)
Mixed
(Questionnaire,
Expert
Interviews,
Case Studies)
Quantitative

Resources

Managing variations

Financial,
Client,
Contractor

Financial and time
development for
stakeholders

Financial,
Client

Prompt payment
practice

18

Luu et al.
(2008)
(N/A)

Bayesian
belief
networks

19

AbdulRahman et
al. (2009)
Malaysia
(Asia)
Tumi et al.
(2009) Libya
(Africa)
Mulcahy
(2009)
Said (2009)
Saudi Arabia
(Middle
East)
Jallow et al.
(2009)

Cash flow
management

20
21
22

23

24

25

26

Preston
(2010) Gulf
(Middle
East)
Omran et al.
(2010)
Malaysia
Olawale and
Sun (2010)
UK

Risk
Management

Quantitative
(Questionnaire)

Project
Manager

Performance
knowledge

Corrective
action
Corrective
action
optimization

Review (Field
Experience)
Exploratory
(Case Study)

Consultant

Improve project
schedule
Control Performance

Business
Process
Management
(BPM)
Liquidated
damages for
delay

Focus Group
and Case Study

Client

Better management to
client requirement

Review
(Literature)

Financial

Working
drawing
stage solve
problem
Preventive,
predictive,
corrective
and
organisationa
l measures

Quantitative –
(Questionnaire)

Contractor
Client

Adjust the contractor
finance risk and
performance
obligations
Pre-construction
knowledge

Qualitative
(Face-to-Face
Interviews)

Designer
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Unforeseen

Improve the cost and
time control

Table 2.2 : Continue Measures for Delay risks Control (MDRC), 2000-2013
No
27

28

29
30

Study/
Country/
Region
Manase
(2010)
UK
Hasna
and
Raza
(2010)
GCC
(Middle
East)
Arditi et
al.
(2010)
Brendel
et al.
(2010)
UAE
(Middle
East)

31

Al
Tmeemy
et al.
(2010)

32

AbdulRahama
n et al.
(2011)
Motaleb
and
Kishk
(2013a)
UAE
(Middle
East)
Motaleb
(2013c)
UAE
(Middle
East)

33

34

MDRC

Research
Method

Causes of
Delay Risks

Theoretical Impact

The Private
Finance
Initiative
(PFI)
procurement
Project
Portfolio
Management
(PPM)

Review
(Literature
Review)

Financial

Improve client
positioning in terms of
risk allocation

Financial

Improve knowledge of
financial resources

Mixed–data
base

Designer

Lesson learnt-improve
knowledge

Review
(Literature)

Financial,
Contractor

Knowledge to civil
code, and code
provisions

Quantitative
(Postal and Email Survey)

Financial

Long-term project
success

Qualitative
(Interviews)

Financial,
Client

Prompt payments by
client

Developing
stakeholders
knowledge
management

Quantitative
(Questionnaire)

Client

Improve decisionmaking, reduce
variations

Project
Management
Maturity
Model

Quantitative
(Questionnaire)

Project
Manager

Improve risk response
process

Lesson
learned
system
Set up
qualified civil
rights for
contractors to
assure
payment for
work
Project
management
, product and
market
success
measures
Cash flow
management

Exploratory
(Not specified )
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Several researchers have undertaken studies in this area as shown in Table
2.2, and after doing so, have identified methods or measures by which to
control delays risks in construction projects. In this study, the gap in
knowledge relating to such measures is explored. Subsequently, the
research methods adopted in previous studies are considered to assess their
suitability for the current study. Although of all the MDRCs are often used,
they still have serious drawbacks and may yield inconsistent results and
absence of validation. Generally, the research studies by Ng et al., (2000),
Odeh and Battaineh (2002), Aibinu and Jagboro (2002), Nguyen (2004),
Oliveros (2005), Wang and Haung (2006), Shahalizadeh and Farhadyar
(2006), Abdul-Rahman et al. (2006), Abdul-Rahman et al. (2009), Tumi et
al. (2009), Omran et al. (2010), Oliveros (2005), Al Tmeemy et al. (2010),
Motaleb and Kishk (2013a) and Motaleb and Kishk (2013c) were conducted
by questionnaire surveys using

sampled responses and analysis of data

obtained from the responses. Each study has a unique approach and unique
results are derived from the questionnaire response data.
The critical review also covers studies by Shenhar et al. (2002), Lee et al.
(August 2005), Lee et al. (November 2005), Zaneldin (2006), and Said
(2009), who obtained their data using the case study strategy. Additionally,
research by Fernie et al. (2003), Arain (2005), Koushki (2005), Oladapo
(2007) and Luu et al. (2008), undertaken using a mixed approach to data
collection (interviews, questionnaire, and case studies) is also explored. A
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few studies were entirely desk-based, conducted purely by examining the
literature,

and

these

are

represented

by

the

work

of

Arditi

and

Pattanakitchamroon (2006), Mulcahy (2009), Preston (2010), Manase
(2010), and Brendel et al. (2010). One study by Brendel et al. (2010) used
focus groups and case study, another by Fernie et al. (2003) was conducted
solely by observation, and two other studies performed by Olawale and Sun
(2010) and Abdul-Rahaman et al. (2011) used qualitative interviews only.
So, it can be seen that of the existing studies, 50% were conducted using a
questionnaire survey, and this provides the encouragement to continue in
this vein for this study.
The selected Measures of Delays Risk Control (MDRC) were searched and
represented practically between 2000 and 2013.

In 2000, 3% of the

selected research had been identified; this increased by 8% in 2002, and
decreased in 2003 and 2004 by 3%. In 2005-2006 this type of research
increased by 14%-16% respectively, and decreased again to 6% in 2007,
going down to 3% in 2008. In 2009-2010, such studies increased by 19%
to 31% (see Figure 2.1) and then dropped again by 6%. The 34 studies
considered represent research undertaken around the world, but specifically,
studies have been conducted in Asia (25%), the Middle East, and Africa
(27%), the UK (6%), the US (3%) and elsewhere (the remaining 39% did
not cite their locations) (see Figure 2.2).
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The Measures of Delays Risk Control (MDRC) have been analysed as shown
in Table 2.2. Odeh and Battaineh (2002) suggested that in order to improve
Performance on construction projects, it was necessary for clients to enforce
liquidated damage clauses, and offer incentives for early completion; at the
same time they believed it was essential to develop human resources in the
construction industry through proper training and classifying craftsmen.
Nguyen (2004) used Comfort, Competence and Commitments (COMs) as a
measure of delays risks control (MDRC) in Vietnam. He adopted a
questionnaire survey, finding several factors that could be applied as
measures with the intention of minimising construction delay. These factors
were competent project managers; multidisciplinary/competent project
teams; availability of resources; commitment to projects; frequent progress
meetings; accurate initial cost estimates; accurate initial time estimates;
awarding bids to the right/experienced consultant and contractor; proper
emphasis on past experience; community involvement; systematic control
mechanisms; comprehensive contract documentation; effective strategic
planning; clear information and communication channels; the utilisation of
up-to-date technology; and absence of bureaucracy.
As various means of reducing project delays, different researchers have
suggested different solutions. For example, a Knowledge-Based Decision
Support System (KBDSS) measure was suggested by Arain (2005) in
Singapore, and a Working Drawing Stage Solve Problem measure was
41

proposed by Omran et al. (2010) in Malyasia to support Decision-making for
project stakeholders. The Relation/Guanxi criterion was introduced by Wang
and Haung (2006) in China, and the Corrective Action Optimisation method
by Said (2009) in Saudi Arabia for project Performance.
The Effective Management Method suggested by Abdul-Rahman et al. (2006)
in Malaysia, and the Negotiation approach used to resolve construction
claims by Zaneldin (2006) in UAE, are thought to be helpful in controlling
project Variations or Change orders caused by any of the project
stakeholders (Contractor, Clients). Likewise, Oladapo (2007) identified
variation management measures, and Jallow et al. (2009) claimed that
Business Process Management (BPM) would be helpful in adjusting variation
in client requirements. Motaleb and Kishk (2013a), researching in the UAE
suggested developing stakeholders’ knowledge management to improve
decision-making, and reduce Variations.
Focusing on Nigeria, Aibinu and Jagboro (2002) identified two measures to
control delays risks and quite possibly to eliminate Time overrun, these
being: Acceleration of site activities, and Contingency allowance for direct
Time control. Luu et al. (2008) tested Bayesian Belief Networks to solve
Financial problems and Time development, and Lee et al. (August 2005)
identified the importance of Dynamic Planning and Control Management
(DPM) for Project change management in Cost and Schedule control.
Olawale and Sun (2010) in the UK found that Preventive, Corrective and
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Organisational Measure was valuable in improving Time and Cost control.
Lee et al. (2005) conducted the settlement in Schedule delay by Converted
Lost Productivity measure into Delay duration. They suggested that lost
productivity is one of the factors that cause delays in construction projects,
and having arrived at that conclusion, they proposed a measure for
converting lost productivity into equivalent delay durations. That study
focuses on labour productivity, assuming that it represents all kinds of
productivity. The methodology used involved several concepts regarding
delay and productivity, such as planned and actual work duration, and
impact factors. Based on those concepts, a delay analysis process and
equations for calculating ‘the loss of duration due to lost productivity’ were
developed. Thereafter, the responsibility for lost duration can be assigned
through the use of any other appropriate model. Another example from
Oliveros (2005) proposed a fuzzy logic approach for schedule updating and
delay analysis. The basis of this approach is the use of fuzzy logic for
estimating the impact of activity delays, for calculating revised activities,
and for recalculating the project schedule. However, the method presented
by Oliveros (2005) is only partly computerised and in order to efficiently
analyse the information provided by daily site recordings, it needs to be fully
automated. Using Schedule control to minimise project delay. Arditi and
Pattanakitchamroon (2006) tested a selection of proper delay analysis
methods to schedule data development; and Al Tmeemy et al. (2010)
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suggested Project Management, Product and Market Success measures, for
long-term project success.
Particular in respect of GCC projects, Cash Flow Management was proposed
Abdul-Rahman et al. (2009), and Project Portfolio Management (PPM) by
Hasna and Raza (2010). In Koushki’s (2005) study, it was argued that in
order to control time delays and cost over-runs, it was necessary to: ensure
an adequate and available source of finance until project completion,
allocate sufficient time and money at the design phase, select a competent
consultant and a reliable contractor to carry out the work, ensure the proper
planning of project tasks and resource needs at the pre-construction phase,
hire an independent supervising engineer to monitor the progress of the
work, and ensure timely delivery of materials. All of these measures are
believed to support problem-solving related to Financial risks. Another
example of measures is identified by Preston (2010) who focused on the Gulf
region, and who suggests liquidating damages, as a means of providing
support against both Performance and Financial risks.
Some MDRCs have an impact upon the project life-cycle in terms of their
impact on Knowledge and Lesson Learnt aspects (see Fernie et al., 2003;
Arditi et al., 2010). In the UAE, Brendel et al. (2010) suggested Qualified
Civil Rights for contractors to assure payment for work, thereby adding using
the country’s civil codes as sources of knowledge and lessons learnt. Omran
et al. (2010) in Malaysia suggested a measure of Working Drawings as a
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means of solving problems in the pre-construction stage as this would
improve Knowledge. And in Iran, Shahalizadeh and Farhadyar (2006)
suggested an improved Knowledge Management system to accommodate
the Lesson Learnt. Concentrating specifically on improving knowledge for
inexperienced project planners, Ng et al. (2000) in Hong Kong, developed a
Conceptual Case-Based Decision Model for Construction Delays Mitigation.
Noticeably, measures for Risk Management attract less consideration. One
method for risk identification improvement has been proposed by Shenhar et
al. (2002) entitled Risk Identification, Probabilistic Risk and Trade off. In
another piece of similar research, Manase (2010) tested the Private Finance
Initiative (PFI) procurement to establish its impact on risk allocation, and in
their research in Libya, Tumi et al. (2009) Libya identified the Risk
Management processes required to improve risk knowledge for project
teams. In 2013, Motaleb and Kishk suggested the Project Management
Maturity Model for risk response improvement as a new knowledge system
for the UAE.
Some of the MDRC measures are related to existing measures highlighted in
this research that have capabilities to improve many aspects of the risk
mitigation process, and others are identified from the pilot survey conducted
before the main study. Within the literature, the MDRCs in Performance
relating to all project stakeholders (but especially the project team) during
construction are identified by, for example, Haung (2006) and Said (2009).
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The KSFs of preventative measures such as project team performance in risk
definition, and bidding re-analysis and contract performance by contractors,
have been introduced as KSFs by respondents in the questionnaire survey
undertaken in the study. In addition, Variations management, covering the
ability to respond to client requests, or change order management, is
considered as a KSF for mitigation measures in this research. This is in line
with the findings of researchers like Oladapo (2007) who identified variation
management measures, and Jallow et al. (2009) who considered the
variation in client requirements. More consideration is given to the Financial
measures and Risk Management process as a relevant MDRC in Cash Flow
Management as proposed by Abdul-Rahman et al. (2009), and in Project
Portfolio Management (PPM) as suggested by Hasna and Raza (2010). The
study, therefore, agrees that the preventative measures in this respect are
the presence of effective funds-budget management, the creation of a
project crisis programme (to anticipate financial crisis), and effective cash
flow management. However, extra KSFs of preventative measures are
introduced in the questionnaire used for this research. And finally, in respect
of the relationship between Knowledge and Lesson Learnt, the previous
MDRCs suggested by Fernie et al. (2003), and Arditi et al. (2010) are all
related

to

knowledge

improvement.

Such

improvement

provides

the

opportunities to identify the KSFs of preventative measures in planners’
knowledge such that it can be certain that planners have sufficient
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understanding to be able to formulate an effective risk plan. Brendel et al.
(2010) used the MDRCs of the country’s civil codes as sources of knowledge
and lessons learnt. Using the civil codes enables the development of team
knowledge concerning the rules and regulations of the country in which
those teams are operating, and this strategy appeared in the questionnaire
survey. Omran et al. (2010), researching in Malaysia, suggested the MDRC
of Working Drawings as a means of solving problems in the pre-construction
stage as this would improve Knowledge. And in Iran, Shahalizadeh and
Farhadyar (2006) suggested an improved Knowledge Management system
as an MDRC to accommodate the Lesson Learnt, concentrating specifically
on improving knowledge for inexperienced project planners. Efforts by
Shenhar et al. (2002), Manase (2010), and Tumi et al. (2009) identified
MDRCs in Risk Management, including the KSFs of preventative measures
like Anticipate risk (identification), and share high impact risks with other
stakeholders (risk owners). KSFs of mitigation measures as stated in the
questionnaire survey in this research include: optimal risk allocation plan,
supervision for risk identification, risk transfer (integration in insurance
consultation), and new risks reviews (update) in the risk plan.

All in all, the effect of these MDRC measures can be successful as
Preventative strategies in pre-construction and Mitigation of delays risks in
construction. The evidence and outcomes of the previous measures will help
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to develop a Risk Response Model. So, the objective of the research can be
identified and an answer can be provided to the second research question,
that being Do construction organisations identify any key success factors
(KSFs)

of

preventative

and

mitigation

measures

for

risk

response

development for construction project delays?

As shown in Table 2.2, which demonstrates the current thinking in this field,
the cyclical nature of the MDRCs proposed reflects traditional management
approaches, with the main focus being on the theoretical impacts upon
projects rather than on the practical risk response. Researchers believe that
the MDRCs influence the knowledge, experience, owner interference, risk
identification, risk assessment, schedule analysis, cost control, variations,
decision-making, organisational performance, lessons learnt, and financial
and stakeholder management, in a positive way.

That said, these

researchers have still left ‘what’ and ‘how’ questions unanswered, and it is
vital for any risk response to address these questions if the response is to be
comprehensively developed for genuine use in the practical situation.
Essentially, the traditional process has been associated with the measures,
as seen by the heavy reliance upon contract documentation between the
project stakeholders, and the scant attention paid to the formulation of any
practical detailed risk analysis. This argument is supported by Lingard and
Rowlinson (2005) who note that due to the traditional process practised in
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health and safety construction projects, there is a consequent divorce
between design and construction. At the same time, it has been noted that a
link exists between the implementation of knowledge of similar incidents and
the level of construction process maturity (Sarshar et al., 2000). From this
observation, the differences between mature and immature construction
processes become evident. This provides further strong evidence on which to
base the answer to the last research question, that being Do construction
organisations use any ‘Maturity’ model to measure the levels of risk
response development?
Having identified the gap in knowledge by exploring the literature, it is now
important to consider the concept of risk response and investigate how to
develop such a response to enable projects to be successful. In doing this,
the researcher attempts to discover a suitable scale for risk response
development in ‘mature’ practice.
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G1 Asia
25%
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G6 other
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Figure 2.2: Regional summary of MDRC studies.

2.3 Knowledge Gap as Identified in the Literature Review
The risk response is an important process, but it has not yet been neither
developed

nor

fully

addressed

in

the

literature

construction project delay risks and effects.
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in

connection

with

Much effort has spent in

responding to risks, but the actual discipline of risk response development is
totally neglected in risk management (Syedhosini et al., 2009). Hence, there
is a need to develop a management system and measures for risk response
success and to minimise the effects of delay risks. According to Hällgren and
Wilson (2011), there are tools and techniques available for managing project
risk but there is a lack of risk response research for project success. It is
true that models have been developed to study risk identification and risk
assessment, in addition to risk analysis, but a risk response model, and in
particular one which embodies the preventative and mitigation measures
that make risk response a success, is yet to be outlined (Motaleb and Kishk,
2012). Indeed, the researcher has not found any study reported in her indepth literature review, that has established success measures of risk
response. Of course, it is recognised that response success measures may
vary from project to project, and clearly measures that could work well in
housing projects may not be applicable to schools projects due to their
different end usage which may call for different response requirements. That
said, in the UAE, it is not known what the project risk response success
measures are in construction projects, and to what level of maturity they are
scaled. Consequently, there is a gap in knowledge in this respect.
At the same time, a methodological gap exists in risk response development
research, since no study has been carried out using a quantitative approach,
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and as a result, there is an opportunity in this study, to address this
shortcoming.
To sum up, it can be argued that:


The greatest deficiencies in measures of delay risks control in construction
projects are related to the lack of risk response development and
appropriate measures (preventative/mitigating), as a crucial phase in risk
management in the project life-cycle. Indeed, none of the studies explored
from 2000 to the present time contribute anything to knowledge in this
respect.



There is another sizeable gap in knowledge, this relating to stakeholders’
ability to manage identified risks and control their effects, whilst the
response to known risks are typically proactive, managed, planned and
budgeted (Burtonshaw-Gunn 2009:28). Only 0.09% of the studies surveyed
mentioned this, and none were from the Middle East.



Measures cited in previous studies were not properly validated because only
traditional management approaches, that do not involve the use of a
maturity level scale, were used.
Given the predominance of traditional management approaches, it is
appropriate to review those approaches as a means of demonstrating their
lack of suitability for developing comprehensive risk response process
strategies, and this is done in the following section.
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2.4 Traditional Project Performance
There is no doubt that the traditional criteria involving the triple constraints
of time, cost and quality, are those that are considered to be the main
hallmarks of any project success. However, in order to satisfy those criteria,
it is crucial to identify the risk dimensions that exist in relation to that
project, and clearly this becomes the most important issue in project
management.

Many researchers have investigated the triple constraints.

Shenhar et al. (1997) have done this, believing that cost, time and quality
are not homogenous because resources constrain time and cost, whereas
the quality associated with the final outcome may not be constrained in the
same way.
Earlier, De Wit, (1988) tested the project success measures against the
overall objectives of a project, and project management success against the
routine measures of cost, time and quality, and to some extent, the
performance. Projects suffer from poor performance due to risks (Thompson
and Perry, 1992; Flangan and Norman, 1993; Tah, 1997). But there is some
potential to harmonise the measures of project success by quantifying the
time, cost and quality in organisational practice, and by including definitions
of performance of the resources produced by the project.
According to the changing nature of building functions and demands,
performance is one of the most important aspects in project management
and should be tailored and innovated for every project (Toor and Ogunlana,
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2010). Being able to satisfy the expectation of clients in the performance of
projects is a strategic advantage in a world of hyper-competition, since it is
well understood that construction projects suffer from delay risks and budget
over-runs, and clients do not want to experience such problems. Clearly,
construction organisations need to compete to win the marketplace and
create value for their stakeholders (Shenhar, 2004). Consequently, there is
a need for research to concentrate in more depth on project performance in
a measured way, and to consider how management’s perception of risk is
actually assessed in each context, so that the practice in the risk response
process can be openly evaluated. Landin (2000) considered that in order to
retain reputations for good project performance, construction organisations
must ensure the satisfaction of their stakeholders; and other researchers
have indicated that as part of this, they must be capable of effective
communications management (Bakens et al., 2005; Young, 2006).
However, the majority of construction projects are still characterised by cost
and time over-runs and clients are not satisfied. Projects continue to be
unsuccessful as they suffer from increasing delays. It is clear that project
success can no longer be evaluated purely on the three traditional criteria
(Low and Chuan, 2006), since in themselves they make no mention of
efficiency, which is severely damaged by time and cost over-runs. In this
respect, Dweiri (2006) has taken a critical look at the need to add efficiency
to the basic criteria for project management success.
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It is noted, in this connection, that in order for them to begin to approach
efficiency, projects should be measured by the degree to which risks are
managed within them, and the quality of the risk response strategic plan,
since this is what stakeholders are concerned with, and their views on
project success and satisfaction are what count both in the short and long
term (Bryde and Brown, 2005). Indeed, they have a large amount of
influence on a project during its execution, and also on the reputation of the
construction company when the project is finished as good reports boost the
opportunities for further work. Furthermore, stakeholders can play a key role
during the life-cycle of a project in their willingness to accept risks (Mulcahy,
2005), and their presence could help to develop the risk response strategy,
as well as to manage and register risks within an innovative model which
can itself be used in the continuous building of stakeholder knowledge
(William, 2008).
The involvement of stakeholders is also important since observations have
shown that investors of construction projects are unable to justify their
investment because of numerous project delay risks (Global Real State News
Center, 2009), and their involvement and contribution towards the better
management of risks may have a favourable effect on such risk response
success (Söderholm, 2008, Geraldi et al., 2009) and vice versa lack of
coordination cause inappropriate risk response (Moe and Pathranarakul,
2006). In the absence of such involvement and given the relative ignorance
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of stakeholders, who have all been affected by the recent depressed global
economy, construction companies could find themselves struggling to
survive. Certainly, in the worldwide market, particularly in the Middle East
and the UAE, the situation is dissatisfactory, and it could be argued that
researchers are not attempting to find a solution or a strategy to minimise
delay risks, in any dynamic or coherent way.

Hence, managers themselves must establish efficient risk management
systems in order to achieve time and cost targets. Over a decade ago.
However, contradictions do exist, and Chan et al. (2002) have insisted that
the original three key criteria of time, cost, and quality, have showed
themselves to be successful in assessing the performance and success of
construction projects, although practitioners and organisations have indeed
found it hard to agree on this methodology. Dweiri (2006) and Atkinson
(1999) both agree on the significance of efficiency as one of the criteria by
which to guage effective project management. However, it is worth noting
that it is not known exactly how project risks can be controlled to ensure
efficiency. What is certain, is that efficiency is crucial otherwise the
construction risk response will not be properly enacted when required.
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2.5 Risk Analysis Techniques
Risk management is a systematic process of identification, assessment,
response to project risks (see Figure 2.3), and control. This includes efforts
to maximise the probability of positive events, and minimise the probability
of adverse events and effects to project objectives (PMBOK, 2004; APM,
2006). Since construction is a risky undertaking, Project Risk Management
must not be ignored due to its criticality in coping with various opportunities
(Griffis and Christodoulou, 2000).
Early risk identification and assessment help to keep a project on track and
to support the response to risks. As part of this overall identification and
assessment of risk, the project schedule, budget, cost, and quality, may all
be reviewed, with a view to reducing the risk and keeping a strong and
integral focus on the project objectives (Kim and Bajaj, 2000; Krane et al.,
2010).
However, despite the ongoing research in the field of risk management in
construction, many areas remain neglected, and the analysis of project risk
is one such area. The expert recommendation is that project risk analysis is
performed with all types of project before any attempt to develop a risk
response strategy is made, since most projects involve some degree of risk
given the presence of many stakeholders and the associated risk factors that
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involvement brings in the form of financial, client, contractor, consultant,
designer, project management, and unforeseen-related factors.

Figure 2.3: Risk Management Process (PMBOK, 2004)

The process involved in construction project risk management involves
challenging the incidence of poor performance in practice. And by using both
quantitative and qualitative risk analysis as part of that overall management,
the project objectives can be achieved. In this section of the research study,
project risk analysis is considered, and regarded as an integral part of
construction project management. It is noticeable that in previous research
studies, and in all the above case studies, no genuine capability among
personnel in respect of techniques used in risk analysis, has emerged.
However, much consideration has been given to Risk Analysis Techniques in
the literature, as described in the following sections:
2.5.1 Qualitative Risk Analysis
Qualitative risk analysis is a process of risk investigation relating to risks
that have been identified as potential, or risks that are actually occurring.
Such analysis prioritises risks in a descriptive manner according to their
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potential effect on project objectives (Jiang et al., 2002), and it is useful for
risk response planning and for laying the foundation for quantitative
analysis. In addition, a review of process documentation from past
experience or lesson learnt can be effective as this allows an update to the
risk register to be made.
Many researchers use qualitative analysis techniques when analysing
construction project risks. In this respect, del Cano and Pillar de la Cruz
(2002) considered many types of techniques, one being Probability and
Impact Description, which investigates the likelihood of each specified risk
actually occurring. Another technique called the Probability-Impact Risk
Matrix represents a method that defines risk-rating, and which can be
tailored to a specific project, specifies combinations of probability and impact
that lead to rating the risks to be encountered in a project as low, moderate,
or high priority (see Figure 2.4) (Dumbravă and Maioresco, 2013). In
addition, ‘the near-term risk response’, sometimes called the ‘assessment of
risk urgency’ can be combined with the Probability-Impact Risk matrix to
rate a final risk severity rating (PMBOK, 2008).
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Figure 2.4: Probability-Impact matrix technique (Source: Dumbravă and
Maioresco, 2013)

Cause-Effect or Fishbones Diagrams represent another technique that has
been used in construction projects to reveal the root causes and effects of a
particular risk, or the particular area within a project that requires more
attention. Once identified, the potential problems can be designated for
immediate risk response, for further analysis, or for later response.
Other

qualitative

analysis

techniques

are

also

helpful

in

analyzing

construction project risks, such as the Checklist which is useful for the risk
register, and the Flowchart, and Assumption Analysis which are also
effective. However, it is important to note that any type of qualitative
analysis of risk requires the collection of unbiased data, and in this respect
Data Precision Ranking should be performed via the use of the techniques of
Influence Diagram, and Event and Fault Trees.

That said, Adams (2008)

argues that construction companies have not made significant use of these
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techniques in their projects since the 1980s. This may, in fact, be the reason
behind the huge delays risks in construction projects. Statistically, there are
high positive correlations between the level of awareness and the level of
utilisation (Adedokun et al., 2013)
2.5.2 Quantitative Risk Analysis
Quantitative analysis techniques, based on their sophisticated mathematical,
statistical, and scientific background, promise a detailed and thorough
identification and assessment of risk, which is very important for designing
the response.
The review of various quantitative risk analysis techniques that appear in the
literature enabled the researcher to gain an overall understanding of various
existing quantitative techniques for construction project risk analysis. The
techniques identified are: Decision Tree Analysis, Expected Value Analysis,
Sensitivity Analysis, and Monte Carlo Simulation Analysis.
Decision Tree Analysis is a graphic technique that involves different
situations and implications within each scenario in a project scenario, and
compares them in order to provide options from which the best can be
chosen. The considerations include the cost of each option, and the
probability of risk occurring within each option, and the values established in
these respects will decide the outcome (Olivas, 2007) since they help the
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analyst to form a balanced picture of what risks are likely to present.
Decision Tree Analysis is best suited for sequential activities (Hulett, 2006)
(See Figure 2.5)

Figure 2.5: Decision Tree Analysis Technique Example (Source: Faber and
Stewart, 2003)

Expected Monetary Value Analysis is a statistical concept that quantifies the
product of two numbers: risk event probability, and risk event value
(Raftery, 1994). The value may be positive for opportunities and negative
for threats (Stefanovic and Stefanovic, 2005). However, the technique takes
into account all the probabilities of each decision, then multiplies each
possible outcome value with its probability, and adding all the results
together to obtain the total result.

62

Sensitivity Analysis is a

study of how the uncertainty in the output of a

mathematical model or system (numerical or otherwise) can be apportioned
to different sources of uncertainty in its inputs (Saltelli, 2008, PMBOK, 2008)
and it helps in determining which risks have the most potential impact on
the project. It is used to establish the sensitivity of a model to the
parameters associated with a project, and to the effect of any structural
change (Saltelli, 2004). This type of analysis can be performed by varying
the values of one parameter input and observing which of the outputs
change, and what degree of that change affects the project objectives.
Hence, it provides a ranking of the model inputs based on their contributions
to the variability of the model and uncertainty. The technique as defined by
Saltelli (2000), is “the study of how the variation in the output of a model
can be apportioned, qualitatively or quantitatively, among model inputs”.

Monte Carlo Simulation is a numerical procedure to reproduce random
variables that preserve the specified distributional properties (Carmel et al.,
2009). It is a technique of investigating the effect of the main risks on a
strategy, bearing in mind that such risks when simultaneous cause a nonlinear interaction which may have an influence upon the otherwise nominal
or already settled results (Hulett, 2004) (see example in Figure 2.7). This
technique was not used frequently until computer technology and power
increased (Pengelly, 2002).
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Figure 2.6: Monte Carlo Simulation Technique Example (Source: Rezaie et al.,
2007)

All the above techniques are beneficial in a risk analysis, since they help to
define preventative measures to reduce the probability of any risk factors
from occurring (Adedokun et al., 2013). However, the major problem when
trying to use any of these risk analysis techniques, as identified in previous
studies, is the difficulty in obtaining information about the variability of the
risk factors. In addition, construction projects are generally unique, and
design and construction teams change from project to project. Moreover, in
the UAE, construction project records are not usually kept in a properlyfunctioning retrievable project management system, as noted by Abraham
and Rafael (2004), who observe differences in the technical practice of
different project teams. The development of risk response model will help to
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implement the strategy of risk analysis to choose the most appropriate plan
of response.
2.6 Risk Response
Having reviewed the literature relevant to risk management, it appears that
risk response is the most important stage in the process of risk management
since this determines the ability of managers to enhance opportunities and
reduce threats in projects (Motaleb and Kishk 2012). More specifically, the
risk response plan has the potential to create the essential conditions for
optimal risk identification and assessment therefore risk response action
should

be

prepared,

categorized

and

rationalized

on

regular

basis

(Syedhosini et al., 2009).
Risk response has been discussed and classified in systematic management
standards to be of the ‘acceptance’ type or the ‘reduction’ type, it being
suggested that ‘acceptance’ should be the strategy if the risk impact is
relatively insignificant (using a contingency plan) and it is possible for
mitigation in new risks reviews and update the risk plan (Flanagan and
Norman, 1993, APM, 2006), and that ‘reduction’ should be adopted where
immediate action is required, and that in this reduction activity, the costs,
savings and benefits should be compared. One further option exists, that
being to ‘transfer’ the risk to another party (APM, 2006), and in this case it
should be transferred to the party most capable of managing it. Hillson
(1999) suggested warranties and guarantees as effective risk transfer
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measure for response. Alternative research by Zhi (1995), who observes risk
response to be dealt with through the three channels of: response by
contracts, by retention, and by insurance. Elimination of risks is obviously
preferable where such risks are unacceptable, hence to define responses in
advance may have desirable impact on the project outcome (Chapman and
Ward, 2003) but in reality it is impossible to totally remove such risks.
On the other hand, risk response is not usually cost effective because
projects face unexpected changes varying from simple to chaotic changes or
variations (De Meyer et al., 2002). One further option exists, that being to
manage the risk response with matured systems, and in this case it should
be developed and then managed by the party most capable of managing it.
This act of management is seen in the work undertaken by Turnerb and VIEL
(2000) when they claimed the concept of project management (PM) in
construction organizations generally includes the notion that management
actually focus on a single project, a single location, and on project output
and input rather than on the actual project process and hence, there is no
attention paid to ‘PROCESS MATURITY’. ‘Maturity’ in this sense refers to the
level of organizational development, and the degree to which it operates in
perfect conditions (Andersen and Jessen, 2003; Cooke-Davis, 2005), and
works according to best practice benchmarks (PMI, 2002). Clearly, the
formal identification and discussion of these aspects of risk response indicate
the importance of the issue within the United Arab Emirates (UAE) since the
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costs associated with delay risks of construction projects have reached
$767billion, and 60% of such projects are on hold as a result of the
recession that began in 2008-2009 (Motaleb and Kishk, 2013a). In fact
research in the area of risk response is still neglected (Syedhosini et al.,
2009), and this is a situation that should be redeemed since reduction,
protection, contingency, acceptance, and transfer types (Risk Management
Guidelines, 2003) are all known to affect the overall strategy of the project,
albeit in limited areas of risk (APM, 2006).

2.7 Project Management Influenced by ‘Maturity’
Shi et al. (2001) have concluded that unsuccessful projects occur because of
the accumulated effects of individual activities that are enacted without any
project management maturation. They observed that the maturity concept is
being used increasingly to map out logical ways to improve an organisation’s
services and resources. In their research, conducted in the 1990s, Shi et al.
(2001) examined several maturity models, and concluded that different
kinds of project management maturity models (PMMM) with common
features were in existence, specifically to provide organisations with a
methodology for assessing and improving the capability of their project
management team. It has been found that productivity increases between
10% to 20% and that the capability of enterprises to assess and control
their project performance increased by 40% to 50% on average, through
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their adoption of PMMM (Yuming et al., 2005).

A comparison between

mature and immature organisations is sensible when seeking to develop a
process like risk management, since this requires an understanding of the
differences between these organisations (see Table 2.3).
Table 2.3: Comparison between Mature and Immature Construction Organisations
Mature
-Have planned processes which are

Immature
-Immature organisations may conduct

precisely communicated to the project

projects with efforts of a dedicated

team. In addition, maintenance

team with no planning rather than

activities are managed by wide ability

repeating systematic and proven

alongside a supportive organisational

methods (Humphrey, 1989)

culture (Sarshar et al., 2000).

-Construction processes are

- Roles and responsibilities are definite

unambiguous and formed by project

and apparent for projects and the

managers and practitioners during

organisation (Sarshar et al., 2000).

project execution (Sarshar et al.,

- Besides, product quality and client

2000).

satisfaction are monitored (Sarshar et

-There is no objective basis for quality

al., 2000).

and solving product and process
problems (Sarshar et al., 2000).
-It is reactionary and dealing with the
problems as they arise (Sarshar et al.,
2000).
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More mature PM practices are definitely seen to deliver better project
performance. For example, in Table (2.3) matured organization have
planned processes which are precisely communicated to the project team
whereas immature organisations may conduct projects with efforts of a
dedicated team with no planning rather than repeating systematic and
proven methods. Besides, product quality and client satisfaction are
monitored in mature organisations compared with no objective basis for
quality and solving product and process problems in immature project
organisations. It has been demonstrated in many studies that companies
with more mature practices deliver projects on time and on budget, whereas
less mature companies may miss their scheduled targets by 40% and their
cost targets by 20% (Collaboration, Management and Control Solution
[CMCS], 2007). Furthermore, the good PM companies have lower direct
project costs than poor PM companies. In addition, highly mature companies
have PM costs in the 6-7% range, while their counterparts average 11%
(and in some cases reach 20%). This is just the direct cost spent on project
management (PM). Moreover, organisations with low project management
maturity (PMM) face other undesirable events such as increased indirect
costs, late project deliveries, missed market opportunities, and dissatisfied
customers. PMM has assisted in improving the organisational use of
technology by providing guides for the most important processes to achieve
high PM maturity levels (Kwak and Ibbs, 2002). In addition, capabilities and
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personal skills like leadership, and labour, can be observed when issues are
reflected by team leaders in mature systems (Willis and Rankins, 2009).
Furthermore, construction companies with developed project management
techniques are able to acquire good market positions (Polish Construction
Companies Report, 2012). Another benefit is that project team development
is actively engaged to provide reviews and input to the project execution in
level 3 of maturity (Kwak and Ibb, 2002). Hence, in the “maturity” scenario,
there is an emphasis on the effective performance of the team members.
(Rad and Levin, 2003:138). For instance, performance improvement may
change knowledge in risk definition. In terms of the performance, the
technology utilisation suffers from inadequate expertise among personnel,
and consequently, there is an inability to minimise the potential technical
problems, and hence, the technology-related risks, and their impact on
project success (Yeo and Ren, 2009).

2.8 Risk Response-Maturity Relationship
From the review of the literature relevant to risk management, it appears
that risk response is the most critical process in the risk management loop
since this determines the ability of managers to enhance opportunities and
reduce threats in projects. However, although mitigation measures are
indeed commonly used in the development of the risk response process, the
mitigation route is identified as the most expensive (Cooper and Dale,
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2005). Hence, it is advisable for clients to take responsibility for each agreed
risk response (Burtonshaw, 2009), and deal effectively with risk severity for
cost effective, time success, positive procurement, quality, and schedule
plan outcomes (Sanghera, 2010). Consequently, it can be understood that in
order to assist risk response development, it is essential to implement a
maturity scale, and to conduct practical research to make an assessment of
its potential usefulness. According to Loosemore et al. (2006), maturity is
the knowledge of how to mitigate risks; it is a continuity system for any
form of business that needs to cope with, and recover from, risk events. In
addition, Loosemore et al. (2006) confirm these arguments, claiming that
risk-mature organisations encourage those within the supply chain to take
responsibility for the own risks. Furthermore, organisations with risk-mature
systems tend to have a permanent risk management team, are continuously
communicating and coordinating with each other, and reviewing risks for the
slightest change. So, it can be said that the phenomenon of project
management

maturity

company/organisation

(PMM)

competency

emerged
in

the

as
ability

an
to

indication
deliver

of

projects

successfully (Adenfelt, 2010; Isik et al., 2009), and that it is crucial in
culture orientations for project-based organisation performance (Yazici,
2009). However, few studies in construction project management maturity
have concerned themselves with exploring how a more mature approach to
risk management, rather than the traditional one, could be more valuable,

71

particularly in risk response. Certainly, it is reasonable to expect that all
stakeholders in construction projects should possess sufficient knowledge to
enable their effective participation in decision-making, yet their experience
of contributing to risk management efforts is limited because of the
emphasis on the traditional approach that excludes them. Therefore, risk
response in a maturity system is the vital and workable process in risk
management and appears to be the most important tool for project success.
In addition, the review of KSFs of preventative and mitigating measures for
risk response, as discussed in the literature, supports the contention that
both types of measure are adapted when considering project risk response
development in ‘maturity’ levels (see Figure 2.7).
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Risk Response

Development

-Lesson leaned
level 5 (Optimisation Process)
-Integrated time management,
finance/accounting, and cost
management strategic planning and
processes

-

level 4(Managed Process)
-Identify use of template

-Identification of each risk
and mitigation strategy

Level 3(Organisationl
Standards and
Intututionalised
Process)
-Informal gatherings on the
strategies to deal with the risk eventsMitigation strategies for large projects
and contingency plans for short-term
risks -Risk response may be in
avoiding, mitigating or accepting (risk
management plan that document
applicable procedures to manage risk)
level 2(Structured and Standard
Process)
-Risks are measured as they
arise-no willings for future
contingenncy plan
level 1(Initial Process)

Figure 2.7: PMMM for risk response development (Source: Crawford, 2006)

In Figure 2.7, scales for risk response development are indicated and tested
by one of the Risk Management Maturity Models (RMMM) called the Project
Management Maturity Model (PMMM), which has five levels: level 1 - initial
process, level 2 - structured process and standards, level 3 - organisational
standards and institutionalised process, level 4 - managed process, and level
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5 - optimising process. The components of risk response development within
the overall framework of risk management have been provided for complete
definition and benchmarking by the previous five levels, as outlined by
Crawford (2006: 165-180). So, the suitability of the test model for risk
response development has been confirmed since detailed descriptions are
provided for each component. At levels 1 and 2, Crawford identified the
problem as lack of knowledge since the risk is treated as it has arisen with
no intention to make a contingency plan for the future. In addition, there are
no mitigation strategies for large projects nor contingency plans, except for
short-term risks. In instances where the risk response is not within the
company’s control, the risk response strategy should reflect the effective
structured and standard process. In level 3, the use of the template is vital
as the identification of each risk and mitigation strategy evolves and shapes
the organisational standards and institutionalisation process. In level 4, the
integration of time management, finance/accounting, and cost management
strategic planning and processes, is expected, thus producing a maturation
of the management process. The fifth level is the lesson learned, and for
process optimisation this level is absolutely crucial for future projects since it
includes detail of what was done correctly or incorrectly, and this can refer
to activities in both technical and managerial aspects, thereby indicating
maturity in both dimensions. In particular, in this study, efforts to explore
what occurs at each risk response development maturity level will answer
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the question of WHY risk response for delay risks control is the least studied
among all project management components in the knowledge area, and
HOW and WHEN it can achieve the sensible goals for project success.

2.9 Risk Response Development: KSFs of Preventative and Mitigation
Measures
Having reviewed the literature relevant to risk management, it appears that
risk response is the most important process since this determines the ability
of managers to enhance opportunities and reduce threats in projects. More
specifically, the risk response development has the potential to create the
essential conditions for optimal delay risks control in respect of the
identification and assessment of risks. This would allow managers to
determine whether a risk has changed in nature, increased or decreased.
The risk response development in terms of delay risks is a crucial process
within the wider field of risk management, but as already intimated, it has
not yet been fully implemented in many construction companies in the
United Arab Emirates (UAE). Furthermore, few studies provide evidence of
the usefulness of risk response practice in controlling delay risks. That said,
risk response is known as a guiding process in decision-making to reduce
conflicts and increase co-operation among the project stakeholders. This has
encouraged construction companies to focus more on the development of
risk response process to avoid such delays through risk mitigation.
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Demonstrating a close-fit view with past and recent research as published in
the literature, this part discusses key success factors (KSFs) of preventative
and mitigating measures for risk response development from several
options. In general, the top gap of knowledge in risk response is noticeable
early in this research. Risk identification and assessment have been carried
out in many projects by construction professionals and stakeholders in the
field of risks factors occurrence, but actually these two stages do not remove
the risk. Although, such development has generally been considered to
ensure comprehensive identification and assessment of risks through project
planning in risk management (Cooper and Dale, 2005), identification and
assessment will be worthless in the risk management process unless risk
response can be developed and defined.
As already mentioned, delay risks response in construction has not yet been
fully addressed, but over the years, many studies have been undertaken in
quite different environments, and have critically reviewed the issue of delays
in order to determine the causal factors. From these studies, as indicated
earlier in this thesis, significant factors related to the client and project
managers, the contractors, and financial problems, have emerged. In
particular, the quantified risks like change orders, on-time performance,
would benefit from such inputs of this research since the traditional project
management approach omits these completely, and hence, does not
consider the potential for change nor the way to deal with it. Additionally,
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the traditional management technique has failed to ensure that the most
appropriate tools for evaluating the way to respond to risk are used.
Consequently, it can be appreciated that the management of the outcomes
from each category-related delay risk may require risk response maturation
in its development rather than the traditional management, and accordingly,
there would be a need to make certain priorities in preventative and
mitigating measures KSFs for risk response (Motaleb and Kishk 2013c). In
addition, since it is not possible to provide a comprehensive list of
preventative and mitigation measures KSFs, the researcher claimed the
commitment for specific risk preventative and mitigation measures by
assessing effective preventative and mitigation measures KSFs in Project
Management Maturity Model (PMMM) levels. A study by Motaleb and Kishk
(2013c) showed significant findings for construction projects performance by
the development in the KSFs of preventative measures in project team
training, project team performance for risk definition, workers’ personal
skills,

technology

participation

and

utilisation

for

communication,

risk

information

construction

control,

stakeholder

techniques

efficiency,

knowledge for planners for effective contingency planning, and developing
management by PMO then connected with Project Management Maturity
Model

(PMMM).

These

findings

of

the

previous

research

indicate

improvements in: i) senior management support for project delivery, ii) the
tools, technology and techniques performance required for the process, iii)

77

project risk planning, and iv) the levels of project management through PMO
development, since there were improved personal skills and maintained
experience.

Demonstrating a close-fit view with past and recent research as published in
the literature, selective KSFs of mitigating measures for risk response
development from several options are discussed. For instance, the core
technique of overlapping activities for time-reduction or time-integration
(Bogus et al., 2005) is considered for effective risk response in the early
stage of the project depending upon the nature of the project and the
historical project data (lesson learnt) (Bogus et al., 2006; Lin et al., 2009),
whereas Robert (2001) has suggested in earlier research, that the lesson
learned should evolve with the project risk management and its evermaturing needs in the optimisation process. In addition, Gerk and Qassim
(2008) developed the overlapping activities as a KSF of mitigation measure
with resource constraint substitution, whereas Wang and Lin (2009)
developed it to assess the schedule risks of the project. On the other hand,
companies ignore the updates in the delay analysis that is conducted after
and during the various construction activities (Lin et al., 2009). In addition,
many companies are measuring risks as they arise, conducting new risks
reviews, and updating their contingency plans, since these strategies are
crucial for effective risk response (Flanagan and Norman, 1993). Earlier
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research has encouraged the risk response through contingency plans that
should

be

provided

and

developed

by

the

project

manager

(Risk

Management Guidelines, 2003). In fact, not all contingency plans are
successful because the nature and sources of risks are different and not all
risks can be identified and assessed for risk response in the project planning
phase.
The issuing of change orders is one of the top factors causing delay in the
UAE (Motaleb and Kishk, 2013a). In particular, change orders are considered
to be a major cause of construction projects delay and cost over-run
(Miranda, 2004, Office of Government Commerce, 2007b). There are many
models for the management of change requests in construction projects
aimed at risk response as a KSF of mitigation measure. In this respect,
Maciaszek (2007) emphasises information tracking over a long period of
time, and Roy et al. (2005) propose an ontological framework to facilitate
requirements flow. In addition, the alignment of organisation culture with
change request management is suggested by Price and Chahal (2006).

Delay analysis is a crucial KSF of mitigation measure for risk response, and
in this connection, Carmichael and Murray (2007) argue that there are
inaccuracies in the analysis of delays in the UK and the US because of the
method of keeping records. They reveal that there are fewer rigours in the
record-keeping practice in the construction contract and criticise the
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contractor for a lack of reliability and accuracy in this matter. Recent studies
also

demonstrate

inadequate

record-keeping

in

respect

of

risks

identification, noting that this leads to delays, and subsequently to EOT
claims (Kumaraswamy and Yogeswaran, 2003).

However, in order to create the essential conditions for the risk response
process, there is a need for maturity, since it is this that allows managers to
determine whether a risk mitigation measure has changed in nature or not
(Motaleb and Kishk, 2014). Consequently, it can be appreciated that the
management of the outcomes from each group-related delay risk may
require risk response maturation rather than traditional management, and
accordingly, there would be a need to adopt certain priorities in the risk
response process. In this undertaking, it is important to recognise that the
more

complex

a

project,

the

greater

possibility

that

more

individuals/organisations will be involved, and in this respect, the owners of
each potential risk must be identified, and involved in the planning to ensure
suitable risk mitigation by different response options. At that point also, the
mitigation strategy for risk response should be assessed according to its
capability, and that may be different from one project to another.
Unfortunately, as noted by Sarshar et al. (2000), construction organisations
have few methodological mechanisms to undertake such assessments within
the construction process, and therefore, construction project organisations
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need innovation in order to compete and focus in the global market, and it is
believed that ‘maturity’ in this respect constitutes best practice (Alonso et
al., 2008).

2.10 Chapter Summary
The extant literature provides initial guidance regarding how to determine
the most frequent causes and effects of delay risks in global construction
projects have been critically reviewed. This has been explored especially
with reference to the Middle East. Measures of delay risks control have been
established from a detailed review of the literature, and the theoretical gaps
in the risk response development process have been identified. It has been
shown that this is the most important process within the overall risk
management process but that little research has been undertaken in this
area and that the traditional management approach is in evidence in daily
practice.
From the literature review it was also possible to identify the most
appropriate methodology to adopt for the current study, and to test one of
the maturity models with five levels as a potential model to test risk
response development attracting KSFs of preventative and mitigation
measures in the actual case study organisations featuring within the study.
In the following chapter, the research methodology is introduced both from a
theoretical and practical aspect.
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Chapter Three
Research Methodology
3.0 Introduction
Having determined the scope of the study, and its aim and objectives, it is
important to outline the methodology adopted to pursue the issues relating
to the research questions. This involves indicating the particular research
philosophy and strategic approach assumed by the researcher, and these
matters are discussed in this chapter.

For many years, philosophers have given thought to the ways to undertake
research. Generally, they have proposed what is referred to as a ‘nested’
research methodology comprising assumptions about ontology, epistemology
and axiology. Essentially, this is concerned with the nature of values, and
how the knower goes about the task of knowing, generating theory, testing
that theory, and the techniques used in that process for data collection
(Kagioglou, 1998). Within the literature, there are many suggestions
regarding the choice of method but all of these are influenced by several
different

assumptions.

On

the

one

hand,

there

are

epistemological

assumptions about how we obtain and accept knowledge about the world;
then there are ontological assumptions which refer to how we perceive the
nature of reality; and finally there are the research questions themselves
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and their effect on the developing research (Easterby-Smith et al., 2002;
Panas and Pantouvakis, 2010).
Ideas about research methodology are continuously evolving. In this
respect, Saunders et al. (2003) have twice improved the ‘onion’ model
proposed by Kagioglou et al. (1998). They did this firstly, when they added a
further two layers (concerned with ‘research strategy’, and ‘time horizon and
data approach’) within the research process as shown in Figure 3.1 and they
made their second improvement more recently in 2007, when they
expanded the research onion to include a layer concerned with ‘research
choice’ that covers thoughts about mono-methods, mixed-methods and
multi-methods (Saunders et al, 2007:132).

Figure 3.1: Research Methodology Process – The Onion model (Source: Saunders
et al., 2003)
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Among the issues considered by research philosophers is that relating to the
type of data to collect and the way to analyse that data. Essentially, the
options to consider relate to whether the researcher favours quantitative or
qualitative data and means of analysis. The approach entitled logical
positivism, uses quantitative methods to test and explain causation, to
reduce the whole into simpler elements. On the other hand, the approach
entitled phenomenology usually adopts qualitative methods to understand a
phenomenon. Such an approach rejects the notion of positivism and its
emphasis on quantitative data gathering and analysis, on the grounds that
the object of experience is an independent event (Easterby, 1991; Remenyi
et al., 1998). Knight and Ruddock (2009), however, perceive the benefit of
both standpoints, and consider the potential for mixed methodologies,
stating that the use of different research paradigms can yield deeper insight
into the research problem being studied, and that a variety of strategies may
be more useful for understanding the way management practitioners operate
in the construction sector. In fact, Then (1996) suggests that in the
consideration of research design, the issue is not whether one of the
methods (either phenomenology or logical positivism) is a natural preference
of the researcher, but whether a logical and sensible decision is made. And
in making this decision it is the purpose of the study, the questions being
investigated, and the availability of the data sources which are identified as
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important factors, since only by taking account of these, can the researcher
arrive at a sensible way forward. However, it is suggested by Knight and
Ruddock (2009) that the use of several different approaches together is a
valuable strategy and that this would move construction management
research towards a more balanced methodological outlook, since the use of
a single paradigm has proved itself not to be effective, giving only a partial
view of events. Consequently, this study of important issues within the
construction industry employs a mixed methods strategy in which the
emphasis is on quantitative data collection (through a questionnaire survey),
which is supported by qualitative methods (through interviews in case study
organisations). The researcher’s belief is that this approach provides a more
balanced methodological outlook.
Knight and Ruddock (2009) do stress that the most important consideration
for researchers is the need to be aware of the influence of the methodology
they choose and that they must also highlight their own philosophical
preference. They also discuss the arguments presented by Richard Rorty
(1931-2007) about the varying perspectives that exist about the world, and
investigate the mediation between language and culture, concluding that
knowledge is most probably relative to interests, and is largely fixed in
cultures. This is an important point to acknowledge in respect of this
particular study, since it is conducted in a multicultural environment, the
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data being collected in the United Arab Emirates where the language is
Arabic, and the culture is different to that of the UK.
Having discussed the researcher’s philosophical stance and the underlying
assumptions, the following sub-sections will address all the elements of the
study, these being: the chosen research strategy and design, the research
process, the scope of the literature review, the methods adopted to collect
the data, the actual administration of the questionnaires and the interviews
in the case study organisations, the sampling adopted, and the data analysis
methods. The way in which the research aim (of constructing a framework of
risk response development for delay risks control) progressed is evident in
these sub-sections.

3.1 Research Strategy and Design
The research strategy, which follows a mixed methods approach as already
mentioned, but which is predominantly quantitative, involved four main
stages as follows:
(1) A review of the literature review to establish the knowledge gap.
(2) An interview exercise with seven consultants and two project managers
from the public and private sectors in Abu Dhabi and Dubai Emirates to
explore the current problem.
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(3) The development of a questionnaire as an outcome of the literature
review and the interviews and the distribution of this questionnaire to a large
population of people working on projects within the construction industry.
(4)

The exploration of six case studies involving interviews with project

managers and the distribution of the same questionnaire as in (3) to staff
within those companies, to validate the survey outcomes.
The survey strategy which formed the activity in (3) above, was chosen
because of the multinational nature of the stakeholders in the United Arab
Emirates (UAE), these being contractors, clients, consultants, project
managers, engineers, and developers, many of whom are expatriates.
Consequently, a survey was believed to be the most appropriate method to
learn about perceptions of the job in question, and stakeholders’ behaviour
(Rea and Parker, 1997), and to demonstrate any differences between target
groups (Burns, 2000).
In

this

research,

differences

in

attitudes

and

experiences

among

owners/clients and contractors and their project managers were of most
interest.
The research design describes the way in which data is collected and
analysed in order to answer the research questions (Bryman and Bell,
2003). Given the nature of the topic, aim and objectives, the criteria
proposed by Gill and Johnson (2002: 71), that states “the researchers
should be able to outline deductive logic and define independent (causes),
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dependent (effects) and extraneous (rival hypotheses to the one(s) being
tested) variables”, Creswell (2007: 39) who believes in emergent design
stated “the change of initial plan for the research after the researchers enter
the field and begin to collect data, for example questions may change, the
idea behind is to learn about the problem or issues from participants” and
Yin (2003: 34) claimed on the important innovation to deal with case studies
by four tests, the constructive validity (use multiple sources of evidence for
data collection), internal validity (use logic model for data analysis),
external validity (use replication logic in multiple-case studies) and reliability
(develop case study data base) were particularly useful in the design of the
research methodology.

3.2 Research Process
In order to answer the research questions, the study was conducted by
using a similar process to that suggested by Field (2009: 3) (see Figure
3.2).
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INITIAL OBSERVATIONS
(RESEARCH QUESTIONS)

GENERATE
EXPLANATIONS
GENERATE HYPOTHESES

COLLECT DATA

ANALYSE DATA

Figure 3.2: The Research Process (Source: Field, 2009)

As shown in Figure 3.2. The process begins with an observation based on
some data, namely the huge number of delayed projects, which it should be
understood, form the main issue for investigation. From initial observations,
explanations are generated which allow predictions/hypotheses to be
developed. Initially, some data relevant to the problem of delays in projects
were gathered, and from an examination of this information, the need to
identify and measure this phenomenon became apparent. An analysis of that
data helped to support the researcher’s personal observations and beliefs
about

the

phenomenon.

In

this

respect

it

can

be

seen

that

the

explanation/theories of those observations, data collection, and analysis are
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all linked. The generation of explanation/theories leads to data collection and
analysis

and

these

two

activities

then

feed

back

into

the

explanation/theories, adding to what already exists or simply confirming it.

3.3 Literature Review
A critical literature review was undertaken during the first stage of the
research process, essentially to compare the research idea with the existing
knowledge, to check the viability of the proposed research (thus avoiding
repetition), to learn how to develop an appropriate methodology, to suggest
routes for advancing knowledge, and to help in refining the objectives and
research questions (Fellows and Liu, 2003). The survey of the literature and
specifically, risk management theory, helped the researcher to understand
the requirements, benefits and problems associated with delay risks. This
survey consisted of a careful review of textbooks, specialist journals,
newspaper publications, and electronic sources, and the secondary data
gathered via these means provided the ability to make useful comparisons
with the primary data collected during the questionnaire survey and
interviews.
In reviewing the literature, the researcher focused on risk management in
the construction industry, this being precisely pertinent to the aim and
objectives of the study. The strategy followed that used by Dainty (2007:
143) in his examination of the methodological positions and research
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methods adopted by construction project management researchers. An
analysis was carried out of thirty-six research papers (see Table 2.2)
published between 2000-2011 to identify the efforts of previous measures to
control delay risks including the causes and effects of delay risks in
construction projects internationally, and particularly in the Middle East.
Each paper was scrutinised to establish the methodological position of the
author and the research strategy employed, and resulting from this activity,
four broad classifications were identified, these being: (i) Quantitative, (ii)
Qualitative, (iii) Mixed, and (iv) Review. The classifications presented in
Table 2.2 give an overview of the methods used in the previous research,
and from these it is clear that most studies have used quantitative methods.
The others can be seen to combine qualitative and quantitative methods, or
to focus entirely on a review of the literature rather than engaging in some
form of empirical research. In a very small number, exploratory methods
were used. Resulting from this exercise, the researcher was guided to use
the quantitative method as the main approach as already indicated in
section 3.1 (3). However, the use of exploration has also featured in the
initial work conducted by the researcher via personal interviews and her
attendance at workshops and seminars related to risk management in
construction projects in the Municipality of Abu Dhabi Emirate (UAE), and in
particular companies. Hence, in developing the research methodology, two
major phases were evident in this study, each one making a positive input to
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the whole related epistemology. These two phases can be seen as firstly, the
exploratory survey incorporating personal interviews with practitioners in the
field, and workshop attendance, both of which highlighted the challenges to
successful

outcomes

in

construction

projects

and

provided

remarks,

comments, and insights which were then considered by the researcher
(referred to in section 3.1(2); and secondly, the development of a
questionnaire to be administered with a large population in the UAE (as
indicated in section 3.1 (3) - see Appendix B).

3.4 Design and Administration of Interviews
The interview is a popular method that enjoys widespread use. The nature of
an interview can vary from the highly structured face-to-face type used in
quantitative studies, to the open–ended encounter that is intended to
generate concepts as seen in qualitative research. As noted by Knight and
Ruddock (2009), this latter type relies heavily on a good relationship being
developed between the interviewer and the interviewee, but if that is
successful then the interview can yield highly detailed and rich qualitative
data. There are four ways of interviewing, which encompass a continuum of
control on the part of the interviewer, and the methods range from the
highly structured interview in which the potential answers from the interview
are restricted, the structured interview which contains open questions with
structured answers, the interview which contains open questions with no
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direction for the answers, and the completely unstructured interview which is
more like a discussion (Bogdan and Bicklen, 1992). The more standardised
and structured the interview, the more the researcher is able to obtain
quantitative data, reduce the interviewees variances, more reliable data,
obtain codes and quick interpretation and improve a formal relationship
between the

researcher and respondent (Knight and Ruddock, 2009).

Weaknesses and critics of structured interviews have observed by Knight
and Ruddock (2009) in restrictive questions that lead to restrictive answers,
it is argued that questions are difficult to examine opinions, issues and
details in depth. Whereas, the less structured the interview, the more the
researcher will secure qualitative data, and consequently, it can be
understood that each type of interview has its own uses and the researcher’s
chosen approach will dictate the structure she/he adopts, natural and relax,
high details, explore the subject and cover the lack in empirical evidence.
However, some of the weaknesses of the unstructured are primarily resulted
of difficult generalistions of findings to wider population, possibley “Bias” and
spontaneous questions and very time consuming to analyse data (Knight and
Ruddock, 2009).
In this study, as already indicated, the initial stages followed an exploratory
approach,

and

therefore,

the

form

of

interview

adopted

was

the

‘unstructured’ one since the aim was to collect wide-ranging information
from nine professionals. There was no desire to force the participants into
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particular categories of response; rather, the interviews were intended to
expand the researcher’s own understanding of the greater issue. Therefore,
a qualitative stance was taken, and open questions were asked in
recognition of the scope and nature of the problem. This strategy makes it
possible to help clarify certain information (Patton, 1990, Creswell, 2007). In
addition, it allowed the interviewees to deliver the answers they believed
were right. The interview results are reported as follows:
(1) Two governmental consultants, with more than 30 years’ experience,
explored the importance of properly classifying delay risks according to
lessons learnt from the past.

They mentioned having made some

suggestions to help remedy managerial defects, but said that so far there
had been no practical application validating these ideas. In fact, they felt
that both the public and the private sectors needed to evaluate their existing
knowledge in respect of risk management through developing technological
applications to control risk information. Furthermore, they believed that
experience in quantitative and qualitative risk analysis, efficiency, and the
performance of other stakeholders (consultants, contractors and developers
etc.) should be monitored.
(2) Two consultants from the private sector agreed on the significance of
budget forecasting in risk management efforts considering the excessive
change orders requested by clients. Moreover, they felt that the effect on
time and cost of change orders should be given due consideration. They also
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pointed out that in recent times, insufficient monthly payments had affected
the flexibility required for making effective project progress.
(3) One project manager criticised the lack of co-related technical (immature
system) financial details. He added that full stakeholder knowledge can
prevent/treat the unexpected delay risks and help clients to make decisions
faster. He commented on stakeholders’ inadequacy in anticipating and
identifying risks.
(4) Another consultant, with 25 years’ experience, criticised the premature
risk response in construction projects, and cultural influences that prevent
the development of any scientific pattern in searching for appropriate risk
control approaches. In this respect, he said “a very important point is that a
positive percentage of prequalified or interested users, who apply the same
approach, does not exceed 5%”.
(5) Two consultants from the architecture and value chain built environment
sections agreed that projects became complex because of immature bidding
analysis, and emphasised the critical requirement to ensure the proper
construction of contracts in the first place so that there were procedures in
place within those contracts for managing the response to risks.
(6) Another project manager criticised the recent client attitude towards the
recent financial crisis, witnessed in clients sacking some members of the
workforce and leaving projects with insufficient numbers of staff to work on
them.
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(7) 90% of the interviewees agreed that by developing a knowledge base
for planners to refer to when contemplating the problem of delay risks in a
crisis situation, and improving the competency of the project team through
appropriate

training,

clients

would

realise

improvements

in

project

performance.
(8) It was noticed that a great percentage of the interviewees recognised the
significance of interactions between risk and stakeholder management (risk
owner) as well as management’s knowledge of the civil codes of the country.

It can be seen from these outcomes that the first stage in the qualitative
approach was very useful. The initial analysis of the exploratory interviews
(Details in Appendix A) revealed several issues, mostly related to risk
management, which pointed to the need for in-depth and more empirical
investigations, particularly in respect of the delay risks facing projects since
the financial crisis that began in 2008. This general feeling expressed by the
interviewees helped the researcher to develop the research questions.
Moreover, as noted by Creswell (2003), face-to-face interviews allow
observations and interactions to be made of natural human reactions, and
the researcher was able to confirm by such observations the interviewees’
true feelings. That said, some answers indicated biased opinions, and were
also long-winded, therefore prolonging the time of the interviews. However,
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from the information gained during the interviews, the researcher was able
to design the questionnaire.

3.5 Design and Administration of the Questionnaire
Questionnaires are popular research instruments, but they require careful
design to ensure that the data generated can be analysed in the way the
researcher wishes, which is often through a statistical approach (Knight and
Ruddock, 2009). Moreover, the questions included must be constructed to
ensure reliability and validity of the information obtained, and be worded in
a common sense manner (Peterson, 2000: 15-16). This demands that they
should be brief, relevant to the topic, clear and unambiguous, specific, and
objective (Peterson, 2000:15-16). The entire exercise should be cost
effective, meaning that only questions for which answers are definitely
needed should be included. Once formulated, a draft questionnaire should be
pre-tested since this procedure is vital to its success as a research
instrument.
academic

Initially, the pilot should be with another knowledgeable and

person

(the

supervisor

of

a

research

project),

and

with

professionals and experts in the field. This exercise may be in two stages,
the first one focusing purely on short questions rather than the whole
instrument, and the second one to consider all the questions together in the
particular sequence that they will appear in the questionnaire. This exercise
is carried out to obtain feedback to inform the final instrument. Short
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questions can be asked verbally, face-to-face to gain immediate feedback,
and then the final questionnaire can be constructed. In this study the
questionnaire was designed carefully and then given to three experts: a
project manager in the governmental public sector, a consultant in the
private sector, and a university associated professor in statistics for
refinement. This procedure was in accordance with the best practice
advocated in the literature, which requires that a questionnaire should be
checked thoroughly before being employed so that the researcher is certain
the instrument is easy to read and understand and is not likely to prevent
any confusion to respondents (De Vaus, 2002; Baker, 2003). The piloting
was done by asking brief questions in a face-to-face situation in order to
gain opinion about the wording and the scope of the questions (see
Appendix A), and then the questionnaire was refined such that it was of a
manageable length. This was important since most individuals in the working
environment have no time to devote to research and it was essential not to
cause impatience amongst the respondents. Consequently, it was decided to
administer the questionnaire electronically and where possible, to distribute
it by hand through colleagues to increase the completion rate.
Clearly, the time factor is one of the great considerations in survey research.
Bearing this in mind, the questionnaire was constructed of multiple choice
and closed questions, using a Likert scale, and it was divided into three main
parts (see Appendix B). As noted by Knight and Ruddock (2009), it is most
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important to establish the framework for analysis before collecting any data,
and in this respect, the questionnaire was developed to quantify the
significant index for:
(1) Risk factors of delays (causes and effects) and how they are managed
according to the traditional method.
(2) Key Success Factors (KSFs) of Preventative measures for risk response
development to control delays.
(3) Key Success Factors (KSFs) of Mitigation measures for risk response
development to control delays.
In respect of (2) and (3) the researcher asked the respondents to refer to
real examples from their work and to consider the relationship between top
KSFs for risk response development from their professional position. At the
end of the questionnaire, space was provided for the respondent to add any
comments s/he felt s/he wanted to make.
One way of ensuring co-operation from potential respondents to a
questionnaire is to promise feedback on the results of survey and the overall
research outcome (Knight and Ruddock, 2009). The provision of feedback is
made much easier nowadays by the use of IT, since respondents who are
interested in receiving such information can simply be asked to provide their
email addresses at the end of the questionnaire, and this was indeed done in
this study. However, no strategy guarantees a 100% response rate, and in
assessing the minimum number of responses for statistical analysis to be
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possible, the researcher must also determine the

likely number of

questionnaires to distribute in order to allow for non-completion and spoilt
questionnaires (Knight and Ruddock, 2009). In brief, the questionnaire was
clustered into four sections (see Appendix B) as follows:


Part I: Background information including name, title, sector, experience,
duration of last completed project (five questions)



Part II: Antecedents Delay factors



Part III: Risk Management including KSFs of Preventative and Mitigation
measures and Risk response development



Part IV: The level of contribution that can be achieved by one of the project
stakeholder(s) for risk response development

3.6 Design and Administration of the Case Studies
The case study technique is valuable in that it enables a study to be set in a
particular context, and for research to be undertaken in various phases
(Knight and Ruddock, 2009), that often involve the collection of many
different combinations of data, such as through interviews and documentary
review (Fellows and Liu, 2003). This strategy allows the researcher to
triangulate his/her evidence and thus be more confident in testing a
particular concept or theory (Yin, 2003a). Commonly, the case study
technique uses a certain amount of quantitative data to reinforce the
qualitative primary data.
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The researcher followed the advice offered by Yin (2003a) and Knight and
Ruddock (2009) in respect of case study investigation, using this to validate
the results of the questionnaire survey. In deciding to explore particular
cases, the researcher gave consideration to several factors, these being: (i)
the time available to carry out the investigation, (ii) the availability of
documentary information, (iii) access to persons involved for interviewing
purposes, (iv) the aim of the investigation, and (v) the number of cases. In
addition to the identification and selection of the cases involved, it is also
important to determine the exact unit of analysis, and in this study that unit
was the construction project. In this regard, it was decided to adopt a
multiple case approach in which six different cases in projects from different
organisations were explored.

On the matter of the number of cases to

examine, Yin (2003a) argues that a multiple case approach (involving two or
more cases) strengthens the validity and generalisability of results, providing
the researcher with more confidence about the outcomes. Moreover, he
points out that several cases can be chosen in order to demonstrate distinct
characteristics or similarities/differences. Clearly, where the cases confirm
similarities, the results will always be more compelling, and, therefore,
easier to defend.
All the information collected in this study was of interest to the researcher,
despite it varying in both relevance and reliability. As observed by Knight
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and Ruddock (2009), a case study affords the opportunity to incorporate
different kinds of evidence, which Gillham (2000: 43) and Yin (2003a) have
generally grouped into: (i) documents, (ii) archival records, (iii) interviews,
(iv) direct observations, (v) participant observation, and (vi) physical
artifacts. In consideration of the potential means of data, four sources have
been used in this study to capture the overall circumstances of the case
projects (which themselves were set within high scale contracting companies
in the UAE), these being: interviews with project managers, project
directors, contractors and engineers, questionnaires to staff, documentary
evidence, and direct observations.

The interview represented a very important aspect of the case studies since
the questions were asked in order to establish as much as possible about the
management of project risks. This meant that the researcher used a
combination of direct questions to obtain precise factual information, and
also allowed the interviewees to explain some issues and discuss with her at
length, where it was appropriate. The questionnaire which was the same
questionnaire used in the earlier survey, was also valuable since it offered
the opportunity to expand the overall number of respondents to the survey.
The documents were letters to and from project managers to consultants
and

municipalities

documentation,

and

in

respect
time

of

approvals,

management
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charts,

drawings,
and

this

contractual
type

of

documentation was valuable in helping to lay the foundations for the study.
The direct observations were made by the researcher to establish exactly
how individuals behaved in respect of their projects rather than relying on
their accounts of how they behaved. As noted by Harries and McCaffer
(2001: 103 ), this might involve observing construction operatives in a
similar way to that employed in work-study techniques.

Having identified the opportunity presented by case studies for the collection
of different types of data, Yin (2003a: 150) argues strongly that case studies
should indeed be designed so as to encompass a variety of methods of data
collection and to expect all of these to figure in the final report about the
case. In this respect, Yin (2003a: 150) indicates that “the larger study’s
overall report would then be based on the pattern of evidence from both
case study and the other methods”. He also makes the point (Yin, 2003a:
150) that “the questions for the case study might only have emerged after
the survey and the selection of the cases might have come from the pool of
those surveyed or contained within the archival records”. In this scenario,
the case study questions as Yin (2003a: 150) argues, are likely to be closely
co-ordinated with those of the other methods. And indeed, it did occur that
the case study organisations provided another avenue for obtaining
additional questionnaire respondents to swell the numbers achieved in the
earlier survey.
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In conducting the case studies, the researcher has used three main data
gathering techniques. These are: 1) face-to-face and e-mail interviews with
project

managers,

project

directors,

contractors

documentary evidence, and 3) direct observations.

and

engineers,

2)

As noted by Yin

(2003a:150), such an approach allows for triangulation of data as there are
several sources of evidence. Additionally, the questionnaire to staff used
earlier in the study has produced yet more data to help to validate the
findings. The objective of this entire approach was to elicit views from the
stakeholders in the risk management process for delay risks control.
Opinions on key risk factors influencing stakeholders’ performance and
decision-making in risk response were gathered through the various
questions.

The applicability of the risk response development by ‘maturity’ was tested
through six ongoing case studies with the interviewees. The construction
companies concerned were all operating within the UAE, and mainly in Abu
Dhabi Emirate (Al Ain district). They were selected according to their
reputation, volume of business, number of employees, and company turn
over (section 3.7). The other criterion for selection was their willingness to
participate in the study. Each of the companies had an annual turnover of
more than 5 million USD, and employed more than 140 people, and had at
least 20 years of experience in building construction projects. Two of the
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companies are ranked at the top of local and regional contractors. All of the
respondents

were

professionals,

holding

important

positions

in

their

companies. The particular characteristics of each company are described in
the following sections. The interviews and questionnaire survey were
conducted between 7th June 2011, and 15th May, 2013. Initially, all
participants were given an introduction to the research aim and objectives,
and to risk management theory. This involved the researcher mentioning the
processes, tools, and measures of risk response integration with other
project

management

areas.

This

background

detail

was

helpful

for

respondents in enabling them to have a clearer picture of the topic and to
consider their point of view. As this was a pilot survey (interviews), with
limited time, a major aim of this case study research was to scope the field
of investigation before embarking upon a larger, and more detailed study.
Yin (2003a) suggests that a pilot enquiry can be used to improve
conceptualisation of the research domain. Consequently, ultimately, a pilot
will save time and ensure clarity of responses. Data was collected by
interviews and a questionnaire involving the same candidates, the sixteen
participants in case study A. The use of both an interview and questionnaire
with each respondent allowed for comparisons to be made between the
responses gained on a face-to-face basis, and those written down in a
different set of circumstances. Together, these two measures helped in
building up evidence from multiple sources, as advocated by Yin (2003a:3).
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Chapter Five reports the outcome of the interviews and the questionnaire
exercise for each case study, and conducts certain comparisons between the
six case studies.

3.7 Sampling
Selecting a sample from the sampling frame can be conducted by using
either probability or non-probability sampling methods. A probability sample
assumes that every person/organisation in the overall research population
has an equal chance of being selected, but in a non-probability sample the
researcher bases his/her selection on other criteria, for example, on whether
s/he knows the person/organisation, on whether access can be gained, on
whether the person/organisation is considered to be an expert or ideal case
(Knight and Ruddock, 2009). In this study, the researcher used a nonprobability sampling frame since the focus was narrow and it was necessary
to involve construction companies/organisations with great experience in risk
management, which is generally absent in the UAE construction companies.
Therefore, a list of construction organisations of different sizes in Abu Dhabi
and Dubai Emirates was compiled randomly in order to form the sample
population for the questionnaire survey. This list was divided into four
categories (public and private), contractor, consultant, construction project
management,

and

government

(municipalities)

organisations

and

companies, according to the severity of delay risks in their recent
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construction projects and accessibility. The combination of purposive and
quota sampling has been described by Patton (1990). In this study the
sample was drawn up according to the sampling combination theories by
construction professionals like contractors, consultants, project managers,
construction stakeholders, and academics. However, the selection was based
on a need to ensure that the outcomes covered the total experience in the
field. The questionnaire underwent some refinement after its initial pilot and
was then administered in 35 construction, consultancy, and contracting
companies, attracting 73 usable responses.
The same questionnaire was then administered in three of these 35
organisations with a further 29 participants, as a means of increasing the
initial response. Accordingly, the 73 initial responses from the survey were
supplemented with the 29 questionnaires making a total of 102.
However, this number of questionnaire was insufficient to validate the
research results, and consequently, it was decided to study six case studies
of high scale companies registered in Abu Dhabi Emirate, specialised and
involved in large construction projects (see Table 3.1).
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Table 3.1: Case Study Companies
Company Name

No. of
Employees
5000+

Turnover

Company Size

Over $5
million

Large

No. of Case
Studies
2

Nael Bin Harmal

5000+

Large

2

Al Fara’a

20,000

Over $5
million
Over $5
million

Very Large

2

Nael General
Contracting

3.8 Data Collection
The point is made by Field (2009) that researchers must use accurate
measures in order to acquire good data, and Panas and Pantouvakis (2010)
echo this, saying that the validity of data is dependent upon the measures
used. There are two main types of data survey - correlation or crosssectional, and experimental.

Cross-sectional data is collected on relevant

variables and provides a very natural view of the answers being searched
for, but there is some influence over what happens and it is possible for the
researcher to be biased in the measurement of the variables, so the
researcher must be careful to be completely impartial. The experimental
survey involves collecting data over a long time, by manipulating one
variable to see its effect on another (Knight and Ruddock, 2009; Field,
2009).
The data for this study are obtained from questionnaires and interviews
undertaken in two stages, the first before the case study organisations were
entered,

and

the

second

within

the
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case

study

organisations.

The

questionnaire survey was self-administered, using e-mail, fax, and handdelivered questionnaires. Interviews were held in a face-to-face situation
(Burns, 2002; Creswell, 2003).
The process and content of data collection is illustrated in Figure 3.1. The
questionnaire was designed after the literature review and feedback from
the exploratory interviews was gained, and it was addressed to the selected
construction companies and project stakeholders as mentioned in the
questionnaire administration section. Although the extensive list of factors
and measures to control delay risks (both KSFs of preventative and
mitigating measures for risk response development) were identified from the
literature review and exploratory interviews, respondents were also invited
to add any factor/s that they considered to be significant and that were not
included

in

the

questionnaire.

It

was

also

decided

to

present

the

questionnaire in Arabic rather than English since it was recognised that not
all clients would possess the required standard of English to complete the
questionnaire properly. Moreover, the questionnaire was refined to produce
answers to questions applicable to the research objectives outlined in
Chapter One, section 1.9. A Likert scale was used to identify the level of
importance

of

variables

under

consideration,

since

this

method

is

acknowledged as the most appropriate for obtaining information from
respondents on opinion-based questions (Baker, 2003). Two-hundred
questionnaires were distributed by hand and e-mail, targeting contractors,
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project managers, developers, municipalities’ directors in the strategic
planning

organisations,

risk

management

sections,

and

clients

and

consultants in the public and private construction companies in the UAE (Abu
Dhabi and Dubai Emirates).
As mentioned earlier, in order to validate the research findings, six case
studies were selected from high scale companies registered in Abu Dhabi
Emirate, specialised and involved in large-scale construction works. Data
was collected through four channels in the case studies: (i) interviews, (ii)
questionnaire, (ii) documents, and (ii) direct observations. Approval for site
visits and capturing photos, and for reviewing documentation was secured
by the researcher in all instances.

Validation

Case studies
(interviews,
documents, direct
observations)

Data
Collection

Preliminary survey
(literature review,
exploratory
interviews,
questionnaire)

Developed
Questionnaire
and
Distribution

Figure 3.3: Data Collection Process
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3.9 Data Analysis
At this stage, the researcher must demonstrate capability in the art of data
analysis, be aware of how to present the data, and how to explain it without
introducing any bias or distortion. At the same time, the researcher should
present it in such a way so that it induces the reader to think about what is
being provided. Presenting many numbers that have very little relationship
to each other and producing large data sets should be avoided, unless they
encourage the reader to compare different pieces of data and reveal other
findings. Panas and Pantouvakis (2010) note the need to continually
evaluate and re-evaluate results and to be sensitive in data analysis in order
to gain an in-depth perspective of a study’s implications. In addition, having
a good understanding of statistical analysis is a requirement for many
researchers who choose to analyse their data using statistical techniques.
Most researchers deal with inferential statistics, which indicate whether the
alternative hypothesis is likely to be true, thereby helping to confirm or
reject predictions (Field, 2009) as well as whether the model fits the
obtained data. If a model fits the data well, then it can be assumed that the
initial prediction is true. So, we gain confidence in the alternative hypothesis.
SPSS is the most used statistical analysis software and is extremely
powerful, being able to perform the full range of statistical procedures with
chart drawing facilities. Additionally, it is straightforward to set up data entry
and to analyse the results (Knight and Ruddock, 2009).
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This study has used descriptive analysis for:


Part I (descriptive): Background information, name, title, sector,
experience, duration of last completed project (five questions) and the
F-test one-way ANOVA technique. This technique can be used for
numerical data only (Howell, 2002). In addition, it is typically used to
test the differences among at least three groups, and the variance in
F-test ANOVA is used to assess whether the expected value of a
quantitative variable within several pre-defined groups differ from
each other . This test technique has suited the research case. Firstly, a
comparison

is

made

between

four

groups

(project

managers,

contractors, consultants and others). Secondly, one-way ANOVA tests
the null hypothesis of the samples in these four groups. All candidates
were asked the same questions, and asked to choose answers from
among the same set of alternatives either on a three-point or fivepoint

Likert-scale.

Therefore,

hypotheses

are

based

on

the

questionnaire and case studies (see Appendix B) and presented as
follows for the required analysis:

H1: There is no significant difference between project managers, contractors,
consultants and others with:


Part II: The identified factors causing delay risks and the consequent
effect on time and cost.
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Part III: Informant’s ranking of KSFs of preventative and mitigation
measures in order of the priority given in delays risk response
development.



Part IV: Level of contribution of the party(s) in risk response
development.

H2: There are agreements between the interviewees in the six case studies
in respect of the important connection of the KSFs of mitigation measures
and risk response in PMMM for development.
H3: At least one from the above factors is different from the others

3.10 Validation and Reliability
For any given research problem and outcome, it is important that validity
can be demonstrated as this is a concept that allows an audience to be
convinced

that

the

research

questions

have

been

answered

using

appropriate methods (Then, 1996). If validity is assured, it can be accepted
that the concepts in use do actually describe the reality of a situation, and
that they provide the best fit in that circumstance. In aiming to secure
validity,

the

researcher

conducted

face-to-face

interviews

with

four

professionals (senior project manager, two project managers, and a project
office manager) in which she introduced the model and asked for their
feedback in evaluating this for use in the construction project scenario. Both
structured (closed), and open questions were asked of the participants (see
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Appendix C), As mentioned earlier in this chapter, it is noted by Knight and
Ruddock (2009), that this type of interview promotes the acquisition of
quantifiable and more reliable data, and that as a result there is more
opportunity for the generalisation of results. This means that the data is
useful and powerful in terms of making a formative assessment of a
situation.

The

interview

involves

a

formal

relationship

between

the

researcher and respondent and brings the advantage that if the respondent
is unable to answer the researcher can help the situation by clarifying
questions. There are, however, disadvantages in that some answers may be
restricted by the closed questions and that interviewees may feel unhappy in
these circumstances (Knight and Ruddock (2009), The researcher sought to
minimise such outcomes by leaving as many questions as possible, open,
whilst acknowledging that closed questions are often a more satisfactory
way of creating data (Fowler, 2002), since sometimes respondents can
perform more reliably by answering such questions. Confidentiality was
considered in the interview by responses given in the interview. Reliability is
considered to be an essential feature of all research, and this is found when
the answers would be the same if the research were repeated in similar
conditions but using different individuals (Yin, 1994). In this study, the same
people were involved in the interviews as were involved in the case studies,
but they were asked whether any new issues had arisen. The researcher
repeated the previous survey questions and ensured the consistency of
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answers

among

the

participants,

and

then

continued

the

individual

interviews to validate the research model.

3.11 Chapter Summary
This chapter has presented the research methodology applied in the study,
discussing

the

theoretical

underpinnings

to

the

approach,

and

the

practicalities of actually conducting the research. A mixed methods approach
has been adopted, using a qualitative strategy in the initial stages where
interviews were performed, to gain opinions (and hence, data) from
practitioners regarding how their projects have been affected by the delay
risks occasioned by the recent financial crisis which began in 2008. From
that exercise, information was obtained that allowed the researcher to
develop a questionnaire for distribution as a survey exercise, thereby
introducing a quantitative aspect to the study. The questionnaire was
developed to quantify the significant index for risk factors of delays (causes
and effects) and how they are managed according to the traditional method,
and both KSFs of preventative measures and mitigation measures for risk
response development to control delay. In addition, the level of contribution
that can be achieved by one of the project stakeholder(s) for risk response
development.
In order to widen the data collection even further, a case study approach
has subsequently been used and in this stage of the study, interviews, a
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questionnaire survey, documentation review, and observations have been
included so that all the data gathered in the study can be triangulated and
add validity and reliability to the outcomes. Indeed, the case studies will
help capture a more complete contextual portrayal of the cases, revealing
the differences in the way in which delay risks are handled. Additionally, the
means of data analysis have been identified. F-test ANOVA is typically used
to test the differences among four groups (project managers, contractors,
consultants and others). Hence, one-way ANOVA tests the null hypothesis of
the samples in these four groups. The variance in F-test ANOVA is used to
assess whether the expected value of a quantitative variable within several
pre-defined groups differ from each other.
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Chapter Four
Case Studies: Content and Method

4.0 Case studies - Scoping Content
The construction industry in the United Arab Emirates offers its services to
clients, customers and end users. In this respect, government organisations
(municipalities) have significantly driven change in construction policy as
they continue to demand the best services from construction stakeholders,
and implicitly, success of the projects in which they are involved. A key
factor in the achievement of project success is effective time and cost
management and the nature of the relationship between the project
stakeholders. This relationship must be one that allows parties to make the
right decisions in respect of delay risks in projects, and to make them at the
appropriate time. Furthermore, the client needs to feel satisfaction with the
construction company as early as possible in a project’s lifecycle. Hence, it
is important to explore the way in which projects are organized and
executed, and how important it is for a construction company to achieve
success in delivering projects. Clearly, the presence of risks acts to hinder
success, and therefore, the root causes of any risks must be known. In fact,
these causes are strongly related to WHAT is practiced in the actual work
environment. Consequently, the impact of these is explored in the following
case studies which consider these companies’ own risk management
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(through the use of a Maturity test) in respect of the root causes of delays
and evaluate their risk response. Yin (2003a:13) describes the case study as
an “empirical enquiry that investigates a contemporary phenomenon within
its real-life context, especially when the boundaries between phenomenon
and context are not clearly evident”. Jankowicz (1995:172) supports the use
of case study researching, stating that “a case study explores issues both in
the present and in the past, as they affect a relatively complete
organisational unit”. In order to explore all those issues, case studies can
include the collection of data from several different sources, to allow for
triangulation, and in this research project, the case studies involved the
researcher conducting personal interviews and then collecting additional data
from participants via a questionnaire that was analysed quantitatively. The
focus of the case study research is illustrated in Figure 4.1 which indicates
that the idea is to establish how risks within construction projects are dealt
with, and the importance of on-time delivery of projects. The researcher
believes that where companies adopt a risk response development approach
then it is likely they will think beyond the ‘maturity’ of processes. The PMMM
for Risk Response Development considered in Chapter Two (Figure 2.3) is
used to test the level of maturity throughout the five levels identified by
Crawford (2006), of one or more projects in each case study. It is
recognised in doing this, that each project company must carefully analyse
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its risk response development in terms of the impact of the risk on its own
bottom-line construction project business.
The case studies aim to investigate how risks are identified (causes of
delays) and assess the consequences of these risks in terms of both simple,
unexpected delay risks, and epistemic unexpected delay risks since the
financial crisis began in 2008. This whole idea is shown in Figure 4.1. The
risk response strategy of each company will be illustrated from on-site
(direct) observation, and from investigating company documents. The risk
response

development

from

the

project

stakeholders’

and

company

practitioners’ viewpoints will be considered, specifically in terms of how its
implementation affects risks outcomes, and then this will be tested for
maturity at the different levels, by reference to the preventative and
mitigation measures used.
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Figure 4.1: Focus of the Case Study Research
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4.1 Case Study A
Case study A was of the Nael Bin Harmal Hydroexport (NBHH) contracting
company. This is a reputable company in the UAE domestic market. It has a
strong financial structure and specialist workforce and was founded in 1991
at Al Ain city in Abu Dhabi Emirate. Since that time it has become one of the
leading national contracting companies with many diverse projects such as:
(i) building civil works (high-storey buildings, villas, shopping malls); (ii)
Road works (bridges, underpasses); (iii) Water works (Municipal pipeline,
pumping station); (iv) Mechanical works (irrigation pipelines, landscaping,
district cooling); (v) Waste water (sewage, plants and pumping stations,
storm

water);

and

(vi)

Environmental

projects

(integrated

waste

management, handling works).

As part of its national development, the Abu Dhabi Government is
implementing

various

projects/programmes

to

enhance

public

living

standards in the different regions of Abu Dhabi, the capital of the UAE. The
focus has been on housing development projects undertaken by a
governmental general services company (MUSANADA) and NBHH, both with
over 140 employees, an annual turnover of more than $5 million, a contract
value of $30 million, and a two-year duration of the project. The work
involved is the construction of 60 villas. An exploratory interview was initially
conducted with the General Manager and the Office Project Manager who
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agreed to allow the researcher to collect data via a questionnaire with other
project participants, in addition to consulting the company’s database
(drawings, project planning, photos). Sixteen questionnaires (from a total of
30 distributed) were returned to the researcher via the Office Project
Manager.
It is noted that the client (the government) changed the specification for the
rooms within these villas after securing more information concerning the size
of the families that are expected to occupy this accommodation. This meant
that all of the villas had to be internally modified so that the rooms could be
enlarged, and this had to be done when more than 50% of the work on the
villas had already been completed. Hence, the risk was categorized as an
epistemic unexpected delays risk. The process requires that after the client’s
approval is gained, the relevant documents must be submitted to the
appropriate authority to obtain approval for the amendments and to gain a
building permit (for the second time). The company used a traditional risk
management extract from its strategic plan, and a theoretically-based
solution for risk response as presented in Table 4.1. The risk response was
poor and the organisation’s Change Request Management, Overlapping
activities and Contingency plan for the new risk as KSFs of mitigation
measures have been assessed by PMMM levels in level 2, by the
interviewees, as being poor, inadequate and incomplete consequently, and
the main source of delay risks during construction, since there was a need to
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approve substantial modifications when over 50% of the work on the villas
had already been completed (delayed approval affected work progress). The
progress of work as shown in Figure 4.2 indicates an updated completion
schedule, using the Overlapping Activities as KSF of mitigation measure (12th
January 2013, compared with the original 7th July 2012), and with the
second completion update (27th March 2013) and last update (10th August
2013) (see Figure 4.3) that encountered delay in handover through
unforeseen causes of delay (weather changes resulting from sandstorms and
rain in April 2013). Because of these delays, every single activity involved
with the asphalt work for the roads and road marking, external painting,
interlock laying works, and external electrical fittings and light installation,
was delayed and huge affected on time and cost.
Table 4.1: The Traditional Risk Management (TRM) and Test of ‘Maturity’ Extract
for Case Study A
Delays
Factor
-Change
order by
client
-Weather

Effects
of
Delay
Time
and
Cost
Overrun

Traditional Risk
Response
-Client and
Consultant should
approach the
relevant
Authorities in
order to expedite
building permit
sanction
(Reduction)
-It is a major risk,
Client has to coordinate with the
end user
requirement
before proceeding
with the building
permit
(Acceptance)

KSFs of
Preventative
Measure
None
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KSFs of
Mitigation
Measures
-Poor Change
Request
Management
-Inadequate
Overlapping
Activities
-Incomplete
Contingency
Plan for any
new risk Item

PMMM Level
of Risk
Response
-Informal
gatherings
on the
strategies to
deal with the
risk events
(level 2)
-Contingency
plans for
near-term
risks and
mitigation
strategies only
for larger
projects (level
2)

Figure 4.2: Case Study A- Progress Report 1

Figure 4.3: Case Study A - Progress Report 2
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Figure 4.4: A sample of villa construction (initial survey, Case study A)
(Source: NBHH 17th November 2011)

Figure 4.5: Villas Completion (Case Study A)
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4.2 Case Study B
Case study B was conducted with the same interviewees as in Case study A.
The work detailed in the infrastructure must also be provided by the NBHH
and the Government General Services (MUSANADA), so all activities
associated with site grading/levelling, sewage works, storm water works,
potable water works, electrical work (including the building of a sub-station,
and street lighting), road works (including road signs and road marking etc.)
are included within the scope of the work. The cost and durations as planned
were: site Grading – 5,792,918 AED with a duration of 90 days, Sewer Line
– 16,113,926 AED with a duration of 110 days, Potable water line –
4,483,704 AED with a duration of 120 days, Storm water line – 8,634,283
AED with a duration of 60 days, and Road works – 21,543,675 AED with a
duration of 130 days.

Additionally, there were planning, procurement

management, execution, and stakeholder management to be considered.
Table 4.2 shows the traditional risk management extract in delay risks for
Case study B and the traditional risk response plan only by avoidance type,
(theoretically only).

The problem in respect of these works emerged from

the change of the sewerage line, which was deeper than the utilities.
Obviously, the sewerage line was obstructed by the villas that were already
erected because the drain work being done so close to them so the owners
complained and resisted the ongoing site work. So, this problem was
classified as epistemic unexpected delay risks by site project manager. From
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the stakeholders’ point of view, inadequate site management by the project
manager caused delays, then affected time and cost. The traditional risk
management extract as presented in Table 4.2, indicates the causes and
consequences of the delay, and again, a poor and immature use of KSFs of
mitigation measure in contingency plan for design change as plan B for risk
response is documented, risk response was evaluated in level 2 in PMMM. A
Combined Photo of Case Study A and B is provided in Figure 4.6.

To sum up, Case studies A and B provided the scoping nature of the whole
project, but at different periods. This information was useful in identifying
the research objectives, investigating project delays, the risk response, and
the real level of ‘maturity’. The company was very much affected and had to
place much effort in overcoming the chronic delays, by making changes to
the organisation’s strategy for risk management (see Table 4.2).
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Table 4.2: The Traditional Risk Management (TRM) and Test of ‘Maturity’ Extract
for Case Study B
Delay
Factor

Effects
of
Delay

Traditional
Risk
Response

KSFs of
Preventative
Measure

KSFs of
Mitigation
Measures

Lack of site
management
by Project
manager in
mobilization

Time and
Cost
Overrun

Early
communication
with end users(Avoidance)

None

Incomplete
contingency
plan for
design
change
(plan B)
should be
provided on
time

PMMM
Level of
Risk
Response
Contingency
plans for
near-term
risks and
mitigation
strategies
only for
larger
projects
provided
(level 2)

Figure 4.6: A Combined Photo of Case Study A and B (Source: NBHH company 29th
April 2012)
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4.3 Case Study C
Case study C was a recent large project involving a hotel extension (the New
Chalets of Rotana Hotel in Al Ain district in the UAE) (Figure 4.7) constructed
by Al Fara’a General Contracting Company. The company was founded in
1980, and is active in a broad range of construction projects. It is one of the
prestigious companies in the Gulf and stands as the national group leader in
Civil Engineering, Procurement and Construction (EPC), and Mechanical,
Electrical and Plumbing (MEP) in the UAE. The approximate annual turnover
of the company is over $3 billion and employs about 20,000 people. The
group has been committed to diverse projects such as hospitals, bridges,
towers, heritage sites, malls and residential villas, and it is certified with ISO
9001, 14001. This case study was of a project undertaken by Al Fara’a with
an original contract value of 63,862,000 AED and construction duration of
410 days. The client was a public-private sector body. The consultant was
nominated by the client as well as the contractor. The design was
undertaken by the nominated private consultant (Al Medan Company). Once
the contractor was appointed, a partnering relationship was established
between all of the project participants. The case study survey included
interviews with the Senior Project Manager, a Regional Project Manager, and
an Engineer to investigate the risk management programme and the
company ‘maturity’ level (see Table 4.3). The questionnaire was distributed
to senior project managers, engineers and managers from Al Fara’a (the
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contractor) and Al Medan (the consultant), and a total of six responses were
gained involving the same survey mentioned earlier in this research. Copies
of documents, letters from the consultant to the contractor, and from the
project director to the consultant and the client, and other internal
communications in the contractor company were provided and consulted,
and direct observations were made of the project progress.

The original duration of the project was 410 days starting on 12 th September
2011 and expected to finish on 15th January 2013. However, the project
faced delay risks twice; the first delay was due to a change order in the
design, dated 10th February, 2011 (delay in Municipality approval for the
update design, Mechanical and Electrical and Plumbing (MEP) and swimming
pool drawings not yet approved by the consultant). The consequent delay
caused disruption to the contract construction programme, and subsequently
lead to the contract period over-running by 86 days, and the associated
impact on cost (as shown in the progress report in Figure 4.8).

The second delay dated 8th March 2012 was due to Mock-up finalisation, with
8,709,736 AED as the amount of the second change order, and a further
time extension with the revised completion date as 31st January 2013.
Documents are provided in Appendix F.
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From the interviewees’ point of view, the problem emerged because of lack
of communication between internal and external stakeholders in the project.
The main issue was related to the external stakeholder (the end user) who
has a major interest in the project success, and the project sponsors. In this
case, delay risks could be classified as simple unexpected risks because the
end user was not involved at the milestones and this prevented problems
being identified at the appropriate stages.

Additionally, the interviewees

evaluated risk response by level 1 and 2 in PMMM levels when they dealt
with the case study contingency plan as KSFs of mitigation measure for risk
response, but it is incomplete. Determination of contingency plans for the
future was infrequent, and there were no informal strategies in place to deal
with (foresee) the risk events.
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Table 4.3: The Traditional Risk Management (TRM) and Test of ‘Maturity’ Extract
for Case Study C
Delay
Factor

Effects
of Delay

-Change
order by
client

Time
and Cost
Overrun

Traditional
Risk
Response
Contract
Time
extension
(Reduction)

KSFs of
Preventative
Measure
None

-Municipality
approval
delay

KSFs of
Mitigation
Measures
Incomplete
contingency
Plan for any
new risk
Item

PMMM level of
Risk Response
Determination of
contingency plans
for the future was
infrequent(level 1)
, and there were
informal strategies
in place to deal
with (foresee) the
risk events (level
2).

Figure 4.7: The proposed New Chalets (Al Ain Rotana) (Source: Al Fara’a Company
2012)
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Figure 4.8: The Progress Report of Al Ain Rotana Chalets

4.4 Case Study D
Case study D was conducted with the Regional Project Manager by face-toface interview. The contractor was Al Fara’a General Contracting Company,
the same pioneer company used in Case study C. As previously indicated,
the company undertakes major projects of various kinds. In the case in
question, the project was a governmental school (Phase 3), and the client
was Abu Dhabi Educational Council in the Emirates of Abu Dhabi, UAE (Al Ain
City). With its original contract of 230,000,000 Dh ($63 million) and a
duration of 420 days, the project had a start date of 6 th May 2012 and a
finish date of 29th June 2013. However, the project was affected by many
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delays, mainly because of Shading Structure Foundation conflicting with
infrastructure after securing 60% of the construction work (see Figure 4.9).
Other delays factors are shown in Table 4.4. The risk response was
exclusively in the form of a technical solution with minimum cost, which was
developed on a critical path as Delay Analysis mitigation measure, then
classified as a simple unexpected delay risk during execution. This was
acknowledged by the senior Regional Project Manager. The traditional risk
response suggested that he should: i) inform all senior managers to discuss
the available options, and ii) inform all the stakeholders of the identified risk
factor, plan the risk response, and then see what impact occurred on time
and cost. When the Regional Project Manager was asked whether the
company used the lessons learned from previous projects or delivering any
training, he said that whilst there was a ‘lesson learned’ template within the
company, it was impractical to apply lesson learned, and was merely just an
archival document that had been in the company for many years. He also
blamed the lack of knowledge in risk management training because of
inefficient trainers or instructors. In addition, there was no co-ordination
between the project team, particularly during the Shading Structure
Foundation construction. The delay was classified as a simple unexpected
risk because of negligence, shortage of resources, long lead items, and
change orders, but as a high level of risk because of the limited time of the
contract which had been designed to ensure completion of the work in time
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for the start of the school academic year. So, the risk response was a
theoretical one by acceptance and avoidance types.

At the end of the interview evaluation was done by the researcher with the
interviewee. From among the company’s documents, a full weekly report
was given to the researcher by the interviewee in order to facilitate the
investigation of the case. Table 4.4 presents the results the Delay analysis
Template is weak as a KSF of mitigation measure for risk response since
there was no development on the way. ‘Maturity’ level test showing that
there is low levels for maturity within the company strategy in mitigation
risks. The interviewer accepted the evaluation by the researcher and then
acknowledged that the overall levels within his organization were possibly at
level 1 and 2 (see Table 4.4) and that these could reach higher levels if the
risk response within the suggested preventative and mitigation measures in
the questionnaire were to be developed.
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Table 4.4:

The Traditional Extract of Risk Management (TRM) and Test of

‘Maturity’ Extract for Case Study D
Delay
Factor
-Delays in
Canopies &
Sky Lights
by Subcontractor
- Delay of
Tower
Crane to be
dismantled
at the
earliest by
site and
project
managers
- Delay in
MEP
Clearances
& Roof
Works by
project
manager
- Delay in
Fabric &
Acoustic
Panels
activity by
Designer

Effects
of
Delay
time
and cost
overrun

Traditional
Risk
Response
-To comply
with agreed
program by
any means(Acceptance)
- Obtain
Shop
drawings
approval
ASAP(Avoidance)

KSFs of
Preventative
Measures
Lesson
learned in the
company data
base (not
used)
-Risk
management
training
(ineffective
because of
inefficient
trainer)
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KSFs of
Mitigation
Measures
Delay
Analysis
Template
(very weak
and not used)

PMMM level of
Risk Response
-Risks are
measured as
they arise (level
1).
- Informal
gatherings on
the strategies to
deal with the risk
events (level 2).
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Figure 4.9: A Sample from the Weekly Report-Case study C (Source: Al Fara’a
Company, 16th Feb. 2013)

4.5 Case Study E
Case study E was conducted with the Manager and the Project Manager by
face-to-face interview in two stages, and four individuals completed the
questionnaire. The first interview was with the Manager to brief him on the
research, and the next was with the Project Manager in more detail. Contact
with the Project Manager was ongoing, as he facilitated the researcher’s
access to company documentation, to the site, and to photographs at the
various project stages. After the project was completed, the case was
evaluated, a final assessment was made, and feedback given.
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The contractor in Case Study E was Nael General Contracting Establishment,
which was founded in 1998. It began with an ambitious vision of becoming
one of the members of the pioneer Nael and Bin Harmal group of companies
in the UAE, and to date it has employed more than 5,000 people. The
company has completed a number of prestigious projects within the agreed
project completion periods and has a good reputation. Its key areas of
operation are civil and MEP infrastructure, building projects, irrigation, steel
structure and interior fit-outs. The project involved in the case was the “UAE
university new campus PPP development Infrastructure works contract
Package 3 – Contract 1,2,3” (see Figure 4.10) which consisted of the
construction of buildings and infrastructure works. The main scope of the
building work was as follows:


Multi storey car park buildings (1D and 1E)



Mosque (8A)



Bus drivers’ rest area building



Substations (6)



Warehouse buildings (10A, 10B, 10C and 10D)



Guard house
The main scope of the infrastructure works were as follows:



Sewerage network



Storm water network



Water network
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Fire-fighting network



Electrical network



Street lighting network



Soft and hard landscaping works



Roads and parking network
The infrastructure works also included an 800mm diameter water networks
connection, a new roundabout construction in Al Jamaih Street and related
utilities diversions, water features and connection of the infrastructure
services to the external networks. The client was the Municipalities and
Agriculture Department, Al Ain Municipality, and the contract value was
272,860,729.62 AED ($75 million). The starting date was 1 st March 2011
and the project duration was agreed as 16 months. However, this case
experienced delays during construction stage activities but the company
overcame it in the handover because of effective risk response as stated in
the Risk Management Extract (Table 4.5). The discussion was concentrated
on the main cause of delay, that being delay in the approval of the material
shop drawing by the authority (municipality) which was classified as a simple
unexpected delay risk. Risk response was found traditionally in the reduction
type but KSF of mitigation measures are introduced and more developed in
optimal resources allocation plan (adopt fast track of activities, provide
service detection equipment (electrical cable), estimation of resources during
planning stage after discussing with Project manager) which is addressed in
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the one of KSFs of mitigation measures in this research. In addition, there
are KSF of preventative measures of project team performance in risk
definition by continuous follow-up of Material & Shop drawings in weekly
meetings and fund-budget management by previous experience personnel.
In this case, it is clear risk response is more matured compared with the
previous cases. Although, the company was trying to find out practical
solutions for delay risks minimization, KSFs of preventative and mitigation
measure strategy was effective and developed the risk response. Maturity
for risk response is evaluated in level 2 and 3 as shown in Table 4.5.

Table 4.5: The Traditional Extract of Risk Management (TRM) and Test of ‘Maturity’
Extract for Case Study E
Delay
Factor
Existing
services
which are not
in as built
drawings,
Difficult
access to the
existing
buildings
(Project
manager mismanagement)

Effects
of
Delay
Time
and
Cost
Overrun

Traditional
Risk
response
Reinvestigate
the site work
but there was
no risk
analysis

KSFs of
Preventative
Measures
Project team
performance
in risk
definition
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KSFs of
Mitigation
Measures
Optimal
resources
allocation
plan
(effective)

PMMM level
of Risk
Response
-Risk
management
plan that
document
applicable
procedures to
manage risk
(level 2)
-Identification
of each risk and
mitigation
strategy
(level 3)

Figure 4.10: UAE university- case study E (Source: Nael General Contracting
Establishment)

4.6 Case Study F
Case study F was conducted with the Project Manager by face-to-face
interview and by undertaking the questionnaire survey with six professionals
(manager,

planning

manager,

MEP

manager,

divisional

manager,

construction manager, and procurement manager). The project involved was
3 proto-type kindergartens in three locations (Phase 2), which included the
construction of 18 classrooms, an administration building, library courtyard,
playground, service block and car parks (company’s document programme
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sheet). The contractor was the Nael General Contracting Establishment, and
the client was Abu Dhabi Educational Council in the Emirate of Abu Dhabi,
UAE (Al Ain City). The original contract was for 87,565,992 Dh ($24 million)
and the duration was agreed to be 245 days. The project start date was 22 nd
March 2012 and the finish date 21st November 2012. This case encountered
delay at the completion stage and was managed throughout in a better way
compared with the last five case studies. It was affected by delays risk in
delivery of long lead items, MEP ceiling clearance, and succeeding activities,
and the Building completion certificate for Power ON (see Table 4.6). The
main delay issue was related to Al Ain Distribution Company (AADC) for
power supply (Authority) that delayed the completion certificate approval for
the power test and commissioning (see Figure 4.11). The delay risks were
managed by the company benefitting from the lesson learnt as KSF of
preventative measures from previous projects that experienced the same
problem, and this assisted in classifying the delay as a simple unexpected
risk. In addition, the company contingency plan for any risk item in future
project was used as a KSF of mitigation measure. The Project Manager
discussed the case in a professional manner and in confidence. The project
was completed on date because the company rented an electrical capacitive
generator, costing 50,000 Dh ($14,000) on a monthly basis for testing
(thereby decreasing its profit). Hence, the project was ready for handing
over at the right time (Reduction type in risk response). After evaluating the
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project, the project has been assessed as functioning at ‘maturity’ level 3 for
risk

response

development

(-

Regular

use

of

templates

-

Identify

Contingency plans and mitigation strategies are for each risk item). The
interviewee agreed on the evaluation, then acknowledged the overall
outcome at level 3 which was hopefully, to be developed to levels 4 and 5.
Figure 4.12 shows the photograph of the proto-type kindergartens in
progress. The case study will be analysed in the next chapter according to
the interview and questionnaire outcomes.

%2 Time Status
%1 %0
%2 %1 %0
%6 %2 %2 %0 %0
%1

Actual
Light fittings
Provisional Sum
External Civil Works

%83
Low current system
accessories
A/c remaining works
Gypsum tiles

Figure 4.11: Time status up to completion date of Case Study F
(Source: Nael General Contracting Establishment, September 2012).
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Figure 4.12: A Proto-type Kindergarten –Case Study F (Source: Nael
General Contracting Establishment, September 2012).

Table 4.6: The Traditional Extract of Risk Management (TRM) and Test of ‘Maturity’
Extract for Case Study F
Delay
Factor

Effects
of Delay

Traditional Risk
Response

Electricity
and
Power
supply by
authority

Time and
Cost
Overrun

The company
rented an
electrical
capacitive
generator, costing
50,000 Dh
($14,000) on a
monthly basis for
testing, thereby
decreasing its
profit
(Reduction)

KSF of
Preventative
Measure
Lesson
learned
practical use
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KSF of
Mitigation
Measures
Contingency
Plan for any
new risk
Item is used
practically.

PMMM
level of
Risk
Response
-Regular
use of
templates
(level 3)
-Identify
Contingency
plans and
mitigation
strategies
are for each
risk item
(level 2)

4.7 Comparison between the Six Case Studies in ‘Maturity’ Levels
In order to determine whether there were differences in terms of ‘maturity’
between the case study organisations, each one was given a score on the
basis

of

the

information

obtained

from

the

face-to-face

interviews,

documents reviewed, and direct observations made (see Table 4.7), then
according to the corresponding level in PMMM by Crawford (2006).

Table 4.7: A Comparison between the Six Case Study Organisations
Case Study

Delay Risk Classification

Maturity Level
(Minimum)

Maturity Level
(Maximum)

A

Epistemic Unexpected

Level 2

Level 2

B

Epistemic Unexpected

Level 2

Level 2

C

Simple Unexpected

Level 1

Level 2

D

Simple Unexpected

Level 1

Level 2

E

Simple Unexpected

Level 2

Level 2

F

Simple Unexpected

Level 3

Level 3

The initial results as shown in Table (4.7) gained from the interviewees were
helpful in learning about the estimated delay risks classification and its
maturity level and thereby in assisting the development of the maturity
levels in the future. Case studies A, B and E scored level 2 for their company
risk response; Case studies C and D both scored level 1 (minimum) and
level 2 (maximum); Case study F scored level 3. In the Analysis and Results
chapter, the findings of the questionnaire will confirm whether the risk
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response in project management of each of the case study organisations can
be developed by the PMF and MMF maturation or not. Based on the eventual
results from the cumulative findings of the interviews, documents analysis,
and questionnaire responses, a framework will be outlined.

4.8 Limitation of the Multiple Case Study Strategy
The constraints on the time available with the interviewees, and the data
availability, represented limitations to the multiple case study strategy,
creating certain impossibilities. For example, it was impossible to access
certain financial information because of the sensitivity surrounding the
operations of the companies since the financial crisis began in 2008.
However, care was taken in the research design to overcome these
limitations and to ensure validity of the resultant research findings (Fellows
and Liu, 2003) by using four methods of data collection (interview,
questionnaire, documentary review, and observation) within the case
studies, which were in themselves real examples of the construction industry
in the UAE.

4.9 Dubai and Abu Dhabi Clients: Overview and Crisis Recovery
In 2008, the UAE was exposed to extremely high risk as the global financial
crisis had its impacts everywhere, and investment in the UAE was affected in
a major way. The construction sector in particular, felt the weight of the
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crisis and projects were subject to major delays. Numerous factors had an
influence during this crisis period, ranging from features of the business
environment to financial factors, and it is necessary to analyse these factors
to establish the trajectory of risk and recovery in the country.
The UAE is ranked as the most developed country in West Asia and it is, in
fact, the wealthiest territory in the world, resulting entirely from its mixed
free market economy based on oil and natural gas production.
Abu Dhabi has the largest oil and gas reserves in the UAE, producing 94%
from of the total amount of UAE oil (Hamdan, 2012). Dubai’s oil production
was severely affected by the recession which brought a very sharp decline in
prices decline. This resulted in a decrease in the value of state-owned global
assets, and negatively influenced the investment in what had previously
been a booming construction sector. The reduction and deceleration in
investment in construction projects in Dubai meant that many such projects
suffered delays, and many others were placed on hold, with no movement
forward whatsoever. In this situation, the government rushed into action to
help stabilise the economy immediately after the crisis, and in doing so
increase public expenditure sharply by 14% ($71.8 billion in 2008 to $81.5
2010). Abu Dhabi helped Dubai by providing

$10 billion to support its

economy at the start of the crisis and then subsequently increased this
amount to a total of $20 billion in the aftermath of the crises, lending this
sum of money at a cheaper interest rate in order to boost the country’s
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economic growth (Kassem, 2014). However, the UAE was able to recover in
2010 due to the sharp rise in oil prices which helped to solve the debt
problem, and enabled the UAE to show the fastest recovery of all nations.
After this recovery, Dubai was able to show off its unique construction
projects such as Burj Khalife, the tallest building in the world, and the
Jumeira Palm Island, although it is true that when the crisis began in 2008,
Dubai struggled to gain funding for these projects. At that time, the stock
market was down by 60% and property prices had decreased by 40%
(Hamdan, 2012). Dubai found itself in a state of collapse because of huge
debts that provided the government with only two options – either to sell its
assets or to ask for financial support from Abu Dhabi.
So, it can be seen that the UAE, and more particularly, Dubai, experienced
all kinds of risk related to investment once the financial crises occurred. In
fact, for the UAE, the financial difficulties were rated as MODERATE on the
grounds that Dubai was experiencing the greatest risk among all the
Emirates. Nonetheless, Dubai’s International Financial Centre (DIFC), which
represents a free zone for financial trade and which is regulated by the
Dubai Financial Services Authority, sustains this MODERATE risk level
(Hamdan, 2012).
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4.10 Chapter Summary
This chapter has concentrated on the main empirical work conducted
through

six

real-life

case

studies.

In

approaching

each

case

study

organisation, the researcher indicated the purpose of the researcher and
sought participation of the appropriate personnel. The methods of data
gathering in each were: 1) interviews with experts such as senior project
managers,

managers,

and

office

managers,

ii)

questionnaires

with

appropriate personnel, iii) documentary review (including correspondence
between parties), iv) direct observations of project work in progress and on
completion interview, and v) follow-up until handover. From these methods
of data collection, it was seen that the major factors causing delay could be
identified, and the response to that delay by the company, measured
according to its maturity. It emerged in the chapter that the major risks
were: i) change order by the client, ii) Authority, iii) site management, iv)
project management, v) sub-contractor, and vi) design. Any one, or a
combination of these factors, whether during the period of construction or at
the hand-over, had serious effects upon the duration of the construction
project. The traditional risk management appeared as the most favoured
method of dealing with risk by the case study companies during their
implementation of construction projects. Accordingly, it was shown that
there was no proper risk response proper planning. Indeed, the results
reveal that the risk response demonstrated related mostly to REDUCTION,
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AVOIDANCE and ACCEPTANCE types. At the same time, the level of maturity
in risk response in all six cases, did not exceed level 3, and was
predominantly at levels 1 and 2.

It can be argued, that by testing the

maturity of the risk response, weaknesses can be highlighted, thereby
showing how the overall risk response can be developed until it reaches an
acceptable level that allows the company to achieve a high standard of
project execution. The results of the analysis of the six cases are reported
in Chapter 5. In addition, financial situation was exposed in Dubai
construction sector post the financial crisis then comparison between both
clients in Abu Dhabi and Dubai is identified.

150

Chapter Five
Results
5.0 Introduction
This chapter deals with data analysis, a process which Adèr (2008:334-335)
describes as critically examining the data collected in the research field. It is
undertaken in order to answer the research question (Adèr, 2008:363). As
shown in the research methodology in Chapter Three, a total of 200
questionnaires

were

personally

administered

to

35

construction,

consultancy, and contracting companies, attracting 102 (51%) usable
responses. In addition to administering the questionnaire in these 35
companies, six case studies in three companies were undertaken, in which
ten face-to-face interviews were held, direct observations were made, and
certain

company

documents

read.

The

interview

data

is

analysed

qualitatively.

In the next section, the analysis of the questionnaire survey is presented.
This is followed by the analysis of the interviews conducted in the case
studies. As mentioned earlier in the thesis, the literature survey identified
the successful use of survey in this type of study, and because of the
similarities between this study and previous efforts, a questionnaire was
chosen to collect data, and the same means of analysis that had been
demonstrated to be suitable in other studies, were used. In most such
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studies, the SPSS was used to establish analyses of variance, and the F-Test
ANOVA facility has been shown to be appropriate for this. In most studies,
attitudes were obtained using three or five-point Likert scales, the MAEN was
used for Ranking factors, and the F-test ANOVA with p-value was used for
establishing significant differences in group opinions since this is an
advanced technological technique. For example, the Mean and Standard
Deviation used in a study by Tumi et al. (2009) in Lybia and in a sudy by
Kaliba et al. (2009) in Zambia, One-way ANOVA used in a study by Sweis et
al. (2008)in Jordan.

Differences were also found in other research using other data analysis
methods like the Relative Importance Index (RII) used in a study by
Frimpong and Oluwoye (2003), and the Frequency Index by Assaf and AlHejji (2006). Each of the studies reviewed has had a different scope and
drawn different conclusions. Hence, different approaches have been used
and the data have been analysed using different method. More details of the
method of analysis used in this study now follows.
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5.1 Analysis of the Questionnaire Survey
5.1.1 Descriptive Analysis of General Respondents’ Background
Information
The

research

participants

were

professional

individuals

with

good

experience, and qualifications ranging from Bachelors’ degrees, to Masters’
degrees, and Doctoral degrees. These individuals worked in two Emirates
(regions) within the United Arab Emirates, namely Abu Dhabi (the capital),
and Dubai (the second largest emirate) (see Figure 5.1).

 Work Location of Respondents

Figure 5.1: Work Location of Respondents

As already indicated, a total of 200 questionnaires were administered to 35
construction projects companies in Dubai and Abu Dhabi with invitations to
participate in the survey. Of these, 102 (51%) were returned, and from this
sample, 87 (85.29%) worked in the Abu Dhabi Emirate (the Capital), and 15
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(14.71%) worked in Dubai Emirate (see Figure 5.1). They represented a
wide spectrum of construction organisations of disparate size in the UAE, but
in general, they came from public-private, private consultancy, and
contracting companies (see Figure 5.2). Noticeably, most respondents came
from Abu Dhabi (85%) because the survey focused on the area where the
researcher lives for ease of access to the case study organisations that were
mostly in the Al Ain District of Abu Dhabi Emirate.

 Type of Organisation

Figure 5.2: Type of Organisation

Figure 5.2 shows that 16 organisations (15.7%) were governmental, 43
(42.2%) were private consultancy companies, 9 (8.8%) were private
construction companies, 31 (30.4%) were private contractors companies,
and 3 (2.9%) were developers and financial organisations in construction.
154

For all of these organisations, it is necessary to practise effective risk
management to prevent delays in projects and thereby ensure their business
success.

 Professional Roles
The research participants themselves all held responsible positions in their
organisations as indicated in Table 5.1.

Table 5.1: Analysis of Professional Respondents

Valid

Profession

Frequency

Valid Percent

Project Manager

37

36.3

Contractor

16

15.7

Consultant

23

22.5

Other

26

25.5

Total

102

100.0

From Table 5.1, it can be seen that the respondents were professionals, who
theoretically

were

capable

of

providing

answers

that

reflected

their

knowledge and overall professionalism. The table shows that the majority of
the sample were project managers (36%), and that consultants comprised
the next largest group (almost 23%), contractors accounted for 16%, and
other professionals for the remaining 26% of the sample.

All the

participants had an interest in exploring risk response development in
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practice with a view to improve their ability to control the effects of delay,
and hence improve the performance of their construction projects.

 Companies’ Annual Turnover
In Table (5.2) turnover figures varied from small-medium to big, serving as
a reflection of company size, the resources possessed by the company, and
its overall profits.

Table 5.2: Analysis of Companies’ Annual Turnover
Turnover

Frequency

Valid Percent

Company Size

Less than $5 million

15

15.2

Small or Medium -

Valid

Sized
More than $5 million

84

84.8

Large-Sized

As shown in Table 5.2, 15 (15.2%) respondents worked for small or
medium-sized companies (with turnover less than $5 million) whereas the
vast majority of participants (84 representing 84.8% of the sample) were
employed in large-sized companies in the UAE (with turnover more than $5
million).

This

information

demonstrates

the

market

position

of

the

companies involved, and can be used to assess the capability of those
companies in dealing with significant difficulties such as stability of
employees.

156

 Number of Employees
In Figure 5.3, the number of employees in the 35 construction companies in
the two Emirates (Dubai and Abu Dhabi) is presented.

Figure 5.3: Number of Employees

The pie chart provides a helpful cross-reference to the information
concerning company size, since from this it can be seen only a small
minority (10%) of the companies had less than 20 employees. Another small
percentage (7%) had between 21 and 50 employees, just 1% of companies
had between 51 and 80 employees, 9% of companies had between 81 and
110 employees, 5% of companies had between 111 and 140 employees, and
a massive 70% of companies had more than 140 employees. This reflects
the turnover statistics shown in Table 5.2, revealing that companies
employing more than 140 employees experienced the largest turnover.
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 Respondents’ Years of Experience
In this section respondents were analysed according to their practical
experience in construction projects (Figure 5.4).
60.0
50.0

Project Manag

40.0

Consultancy

30.0

Contracting

20.0

Development

10.0

other

.0
5-0

10-5

15-10

20-15

more
than 20

Figure 5.4: Respondents’ Experience

Noticeably, more than 50% of all types of respondent had experience of
between 5-10 years only. Surprisingly, in respect of developers, almost 50%
had experience either of 0-5 or 5-10 years, and no developers at all had
more than 20 years’ experience (see Figure 5.4). In a country like the UAE
which is ranked as the most developed country in West Asia, and which is
among the wealthiest nations of the world, it would be expected that more
experienced developers would be hired.

 Project Type
The illustrative data in Figure 5.5 classifies the construction projects in the
UAE according to their type. It can be seen that the diversity of respondents
resulting from different types and sizes of company, and from their
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experience

of different kinds of project, reflects the

ability of the

construction companies to undertake different types of project.

80
60
40
20
0

Figure 5.5: Project Types

In particular, companies are capable of working on civil engineering (more
than 70% of projects), and infrastructure (more than 40% of projects)
projects (see Table 5.5). Indeed, the UAE is considered to be the most
developed country in the Gulf area by 2020 (EXPO) and consequently, the
potential for more civil engineering and infrastructure projects is high.
Table 5.3: Respondents’ involvement by Project Type
Project Type
Transport projects
Stadium/Exhibition projects
Energy/Power projects
Health projects
Civil projects
Infrastructure projects
Waste/Water projects
Other

Respondents involved
11.8%
10.8%
10.8%
2.9%
73.5%
44.1%
21.6%
15.7%
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As shown in Table 5.3, civil projects and those concerned with infrastructure
represent the highest percentage of the sample. It can be understood that
the diversity encountered in company type, company size, and experience in
different kinds of project, reflects the fact that the construction project
companies involved have the facilities to undertake a wide range of projects,
but that they are particularly capable in the realms of civil engineering and
infrastructure projects.

 Estimated and Actual Duration of Latest Projects Executed
As shown in Figure 5.6, the estimated and actual duration of projects
varies from one project to another.

other
30 to 36m
24-30m
Actual
18 to 24m

Estimated

12 to 18m
Less than 12 months
0

10

20

30

40

Figure 5.6: Estimated and Actual Duration of Projects

It can be seen from Figure 5.6, that projects with an estimated duration of
less than 12 months, between 12-18 months, and between 18-24 months
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did not encounter delays and were finished ahead of time. However, projects
with duration between 24-30 months, 30-36 months, and projects with
duration more than 36 months all encountered delays and were eventually
finished behind schedule. It is noticeable, therefore, that management
appears not to be capable of controlling delays risks in projects of longer
than 24 months’ duration.

 Delay Risk Factors Affecting Time and Cost
Various causes of construction project delays were identified through a
literature

review

(in

the

first

stage),

personal

interviews,

and

the

questionnaire conducted with the four identified groups (Project managers,
Consultants, Contractors, and others) (see Table 5.4). Many researchers
have used this type of approach, and subsequently opted to use nonparametric methods of analysis (mean, standard deviation), yielding ranks,
scores, or categories, in an effort to avoid making assumptions (Garth and
Hallam, 2008). The data were categorised by using the “variable label”
option for each Group-related factor. Hence, descriptive analysis was
performed twice and given a statistical output. The first analysis indicates
the number of cases (N=6: Client, Contractors, Consultants, Project
managers, Unforeseen), and the second indicates the number of sub-factors
(N=46) related to each GROUP. The MEAN values indicate the RANK of the
groups and the related factors. This helps in gaining the RANK of the factors
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(from the higher to lower value). The Standard deviation gives a numerical
indication of how the data are spread.
Forty-six major causes of construction delays were found to have an impact
on the UAE construction sector and these causes were classified into six
groups as follows: Client, Financial, Contractor, Consultant, Project Manager,
Unforeseen-related factors.
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Table 5.4: Construction Projects’ Delay Risk Factors
No

Group/Delay Risk Factor

Number of
Respondents

Mean

Standard
Deviation

Client
1
2
3
4
5

Change orders
Lack of capability of client
representative
Slow decision-making by client
Lack of experience of client in
construction
Unreasonable constraint by client

101
96

2.29
1.78

0.726
0.684

99

2.24

0.686

96

1.45

0.596

95

1.81

0.867

99
99
96
96
98

1.72
2.17
1.41
2.09
2.01

0.686
0.756
0.625
0.834
0.855

99

2.03

0.735

Financial
6
7
8
9
10
11

Inflation/prices fluctuation
Fund approval delay
High interest rate
Client’s financial difficulties
Developer financial difficulties - crisis
effect
Contractor payment (delayed approval)

12

Contractor
Inappropriate construction methods

99

1.71

0.643

13

Late delivery of materials

99

2.00

0.795

14
15
16
17

Inaccurate cost estimating by contractor
Unskilled labour
Technical difficulties
Commitment by contract to changes
agreement
Lack of dedication/reliability of subcontractors
Poor technical performance
Consultant
Inadequate consultant experience
Poor design and delays in design
Slow response and poor inspection
Designers not incorporating client’s
Requirements
Inaccurate documentation
Poor awareness of cultural design

99
99
98
95

1.74
1.73
1.64
1.67

0.708
0.697
0.662
0.675

101

1.88

0.725

98

1.67

0.654

98
100
99
99

1.59
1.88
1.78
1.70

0.686
0.742
0.648
0.735

99
98

1.44
1.42

0.575
0.759

18
19
20
21
22
23
24
25
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Table 5.4: Continue Delay Risk Factors
No

Group/Delay Risk Factor

Number of
Respondents

Mean

Standard
Deviation

99

1.76

0.757

Project Manager
26

Poor site management and supervision

27

Incompetent project team

100

1.74

0.733

28

Unqualified project managers

101

1.82

0.740

29

Misdirection of team members

98

1.62

0.696

30

Improper project planning/ scheduling

99

1.97

0.721

31
32

Inaccurate time estimating
Improper feasibility studies

99
100

2.03
1.71

0.749
0.743

33
34

Lack of team communication/ co-ordination
Lack of site safety

99
99

1.78
1.42

0.736
0.608

35
36
37
38
39

Outdated site information
Inadequate team knowledge
Irregular project reporting
Inadequate fund allocation
Lack of project team formal training

98
99
99
96
96

1.48
1.58
1.38
1.73
1.61

0.613
0.640
0.634
0.657
0.655

Weather conditions
Lack of technology
Late approval starting/completion
certificate
Difficulties in supply of electricity and water
Problems with neighbours

99
101
100

1.64
1.50
1.96

0.721
0.673
0.803

101
99

1.83
1.32

0.825
0.550

Increased cost of materials
Financial crisis effects (deduct salary,
accommodation, etc)

99
101

1.79
1.63

0.760
0.689

Unforeseen
40
41
42
43
44
45
46

From Table 5.4 the major delays risks relating to each of the groups
identified can be seen, together with their rankings according to their mean
value. It is clear that most of the factors identified are mentioned in the
literature, and this validates the research methodology in this context. The
SIX group-related delays factors matched the groups identified in previous
research, for example (but not exclusive to) Odeh and Battaineh (2002) in
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respect of the Client, Financial, and Project Manager-related factors, Koushki
(2005) in Kuwait in respect of the Client, Financial, and Contractor-related
factors, Frimpong (2003) in respect of the Financial and Unforeseen-related
factors, and Ahmed et al. (2003) in respect of the Consultant and Clientrelated factors. The Designer factor does not exist as a separate group, and
therefore issues relating to design are considered under the Consultantrelated factor. The Resources-related group is also modified in this study and
is placed within the grouping of Unforeseen-related factors, together with
some other sub-factors. So, the factors related to each group are both
similar yet different to some extent from their reporting in the literature.
It is significant that a focus on the Client, and the Financial-related factors
has emerged in this research, but not surprising since the global financial
crises of late 2008. Both of these factors are ranked at the TOP of the six
group as can be seen in Table 5.5, which also shows the most affected
Emirate to be Dubai. However, in 2010 the effects of the financial crisis
began to show recovery, as the Clients in Dubai received help from Abu
Dhabi, and this enabled the Financial factor to obtain a better ranking.

In Table 5.5 a further analysis is conducted in respect of the Delay Risk
Factors concerning Time and Cost, and in Table 5.6 the factors are detailed
and ranked by GROUP.
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Table 5.5: RANK of the Group
Group

N

Mean

Std. Deviation

Rank

Client

94

1.9106

0.42766

1st

Financial

91

1.8810

0.49459

2nd

Contractor

90

1.7444

0.44655

3rd

Consultant

93

1.6943

0.45302

4th

Unforeseen

97

1.6701

0.48109

5th

PM

84

1.6582

0.41518

6th

As shown in Table 5.5, the number of respondents in each group (N
number) is shown together with the MEAN of their answers in respect of
their opinions regarding the Group-related delays risks in the UAE. It is
clear that not all the respondents gave their opinions regarding the
causes and effects of group-related factors, since the total number of
respondents was 102, yet this figure was not reached in any group.
Obviously, some respondents were reluctant to provide opinions, and
others were conservative about what they said for security reasons.
However, already mentioned, the substantial help from the Abu Dhabi
Government enabled the financial factor to be ameliorated.
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Table 5.6: Top 20 Delays Factors Affecting Time and Cost
Group

Number of
Respondents

Mean

Standard
Deviation

101

2.29

0.726

1st

Slow decision-making

99

2.24

0.686

2nd

Fund approval delay

99

2.17

0.756

3rd

96

2.09

0.834

4th

99

2.03

0.735

5th

99

2.03

0.749

5th

98

2.01

0.855

7th

99

2.00

0.795

8th

Unforeseen Late approval
starting/completion
certificate

100

1.96

0.803

9th

Consultant Poor design and delays in
design

100

1.88

0.742

10th

Contractors Lack of
dedication/reliability of subcontractors

101

1.88

0.725

10th

Unforeseen Difficulties in supply of
electricity and water

101

1.83

0.825

12th

101

1.82

0.740

13th

Unreasonable constraint by
client

95

1.81

0.867

14th

Unforeseen Increased cost of materials

99

1.79

0.760

15th

Lack of capability of client
representative

96

1.78

0.684

16th

Lack of team
communication/ coordination

99

1.78

0.736

16th

99

1.78

0.648

16th

Client
Client
Financial
Financial
Financial
PM
Financial

Delay Factor
Change orders

Client’s financial difficulties
Contractor payment
(delayed approval)
Inaccurate time estimating
Developer financial
difficulties - crisis effect

Contractor Late delivery of materials

PM
Client

Client
PM

Unqualified project
managers

Consultant Slow response and poor
inspection

Rank

PM

Poor site management and
supervision

99

1.76

0.757

19th

PM

Incompetent project team

100

1.74

0.733

20th

.
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In Tables 5.5 and 5.6 above, and according to Group RANK, the causes of
delay risks have been identified within the group as follows:
 Clients
All respondents perceived the Clients to be the greatest cause of risk (see
Table 5.5), purely because of change orders requested by them. Such
change orders can occur for several reasons, and can be related to the client
needs or the actual needs of the construction as it progresses. From Table
5.6, two top factors concerning client-related delays can be seen as being
among the top twenty most important causes of delays; these are change
orders (ranked first) and slow decision-making (ranked second).
 Financial
Referring to Table 5.5, it can be seen that Financial factors were ranked
second, a finding which confirmed the impact of the relatively recent
financial crisis. Delays in receiving approval for funds from banks or
governmental financial institutions appeared as the third factor related to
funding shortages, financial difficulties being faced by the client appeared as
the fourth factor, and delays occasioned by the contractor in payment for
the completed work ranked fifth (see Table 5.6).
 Contractor
The Contractor Group was ranked third as shown in Table 5.5. The factors
identified in relation to this group are: the late delivery of materials (ranked
8th), and the lack of dedication/reliability of sub-contractors (ranked 10th) as
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shown in Table 5.6). However, the remaining factors as shown in Table 5.4
are also important, and these include problems such as: inaccurate cost
estimating by the contractor, the contractor’s use of unskilled labour, and
the contractor’s use of inappropriate construction methods. Each of these
can have great negative impacts upon project completion and basically they
should not occur if the contractor is doing his job properly. However, in the
case where it is known they will occur, then these risks must be appreciated
and incorporated within the project planning, scheduling, and controlling
programme. Contractors must ensure that all resources, such as materials
and workers, are available throughout the project whenever needed, and
that they are capable of making accurate time estimations in respect of
materials delivery. However, such estimations require that contractors are in
possession of accurate project information, and this is an issue that runs
throughout the project, involving client, contractor, and supplier. Hence, the
information flow, especially concerning the availability and supply of
resources must be unhindered.
Additionally, whilst contractors were perceived to be guilty of inaccurate
estimating, it was clear that clients were also responsible since excessive
change orders produced difficulties for contractors in making estimations of
materials and time needed for construction. Excessive change orders ranked
first, and were seen to be the result of many reasons such as unclear project
objectives and scope from the clients. Obviously, the continual requirement
169

for contractors to incorporate change to their schedules can cause significant
disruption to projects and, consequently, disturb planned schedules, increase
costs through rework, and decrease labour efficiency. Project objectives that
are not clear result in unexpected design changes, and issues concerning the
constructability of designs lead to many changes during the construction
stage. Poor estimation and change management reflect a lack of efficient
and effective project management procedures resulting from project parties
not being proactive in their roles to ensure that projects run smoothly.
 Consultant
As revealed in Table 5.5, the Consultant group occupied the fourth rank in
the assessment of parties impacting upon project delay. Poor design and
delays in producing designs ranked 10th in the hierarchy, and the slow
response of consultants couples with their poor inspection, were cited in 19 th
place. At the same time, it has to be remembered that consultants also play
a part in estimating the time and cost of a project together with project
managers, and therefore, whilst they appear fairly low down the ranking,
their involvement elsewhere demonstrates that they have a major role to
play.
 Project Manager

Interestingly, Table 5.5 reveals that project managers ranked bottom but as
shown in Table 5.6, inaccurate time estimation has a negative effect upon
project completion, and project managers are themselves contributors
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towards this problem.

It is worth commenting that unqualified project

managers ranked 13th, and the lack of team communication/co-ordination,
and effective site management ranked 19th. Moreover, it should be
remembered that Project Managers and Consultants are mainly concerned
with

technical

and

management

factors

that

impinge

upon

project

completion, such as inaccurate time estimation, inaccurate cost estimation,
poor site management and supervision, improper project planning and
scheduling, and incompetent project team-working.
 Unforeseen
Other causes were ranked fifth rank and considered as Unforeseen factors.
Among the top twenty, the most important ones perceived as contributing
to the causes of delays in construction project were: late approval from
Municipalities in respect of the issue of starting/completion certificates,
which was ranked 9th, and difficulties in obtaining the supply of electricity
and water that rank 12th. In addition, the increased costs of materials
featured in the 15th rank and this was seen as particularly important in
causing delays in site activities, which could come to a standstill if materials
could not be provided. Other risk factors also affect the project completion,
such as site management, and it was indicated that comprehensive site
investigation has visible and considerable benefits. Furthermore, unforeseen
weather conditions could cause delay.

Another issue raised was the

attention required to environmental and social impact assessments since it is
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necessary to conduct detailed investigations into any implications for the
immediate surroundings of a proposed project, and to properly inform
residents about potential projects and to offer satisfactory compensation for
their properties/losses should any be involved. At the same time, sudden
economic crises like that in 2008, have impacts upon salaries and wages,
and in the UAE workers found a drop in salaries without any accompanying
decrease in living expenses. All of these apparently extraneous factors need
to be considered as contributors to delays risks as they impact upon the
smooth-running of projects, causing interruptions during the construction
phases.
As shown in Table 5.6, and when compared with other cases in the
literature, there are huge similarities, but more particularly in the Client and
Financial-related factors. For example (but not limited to), research by Sweis
et al. (2008) concluded that Financial-related, and excessive change orders
by clients (Client-related), were the TOP risk factors. Another example of
research by Sweis et al. (2008) concluded that inadequate planning (Projectmanager related), scheduling and financing by contractors (Contractor and
Financial-related), and excessive change orders by clients (Client-related),
were the main risk factors. These studies coincided with the financial crisis.
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5.1.2

Significant Difference between Respondents’ Opinions on the
Effect of Delay Risk Factors on Time and Cost

The purpose of this analysis is to establish the participants’ viewpoints
regarding the greatest causes of delays risks after the financial crisis of
2008-2011. One-way ANOVA compares three or more unmatched groups,
based on the assumption. The ANOVA F-test was applied to the data from
the questionnaire survey (see Table 5.7) to obtain significantly different
attitudes among the various stakeholders in construction projects (clients,
contractors, consultants, project managers, financial, unforeseen) regarding
the factors causing delays risks. Alpha (α) or p-value answers the question.
The P value is computed from the F ratio which is computed from the
ANOVA table. The level of the p-value describes the case and is set at 0.05.
The F ratio is the ratio of two mean square values. If the null hypothesis is
true, F is expected to have a value close to 1 most of the time. A large F
ratio means that the variation among group means is more than might be
expected by chance. A large F ratio occurs when the null hypothesis is
wrong. The P value is determined from the F ratio and the two values for
degrees of freedom shown in the ANOVA table.
The most critical factor in the group (if there is significant difference,
α<0.05) will yield to a multiple comparison between the respondents (e.g.
Contractors vs Consultants, Project Managers vs Contractors, etc.).
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Table 5.7: Significance Differences between the Opinions held by the Groups on
the Effect of the Delays Factors on Time and Cost

Group cause delay risk

Analysis of variance
F
p-value
1.746
0.163
2.581
0.059

Client
Financial
Contractor
Consultant
Project Manager
Unforeseen
* Significant at 0.05 level.

1.006
2.702
0.857
0.362

0.394
0.050
0.467
0.781

The ANOVA F-test can be explained as the “Existence of differences between
professionals (Project managers, Contractors, Consultants, Other) with
regard to their opinion on the effect of delays factors (group) on time and
cost”.

This test was performed with significance p- value more than 5%

(0.05). Any p-value>5% is considered to represent no significant difference
between the professionals’ opinions.
The following results show the outcome:
 Clients (F=1.746, P=0.163>α=0.05)
 Financial (F=2.581, P=0.059>α=0.05)
 Contractors (F=1.006, P=0.394>α=0.05)
 Consultants (F=2.702, P=0.050=α=0.05)
 Project Managers (F=0.857, P=0.467 almost corresponding to
α=0.05)
 Unforeseen (F=0.362, P=0.781>α=0.05)
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5.1.3 KSFs of Preventative Measures Priority for Risk Response
Development
It is crucial to identify the KSFs of preventative measures that are
susceptible for risk response development.

The analysis is based on the

average score on a Likert scale of 1 to 3, where 1= Less likely, 2=Likely, 3=
Highly likely (see Table 5.8).
Table 5.8: KSFs of Preventative Measures for Risk Response Development
No
1
2
3
4
5
6
7
8
9
10

KSFs of Preventative Measure
Planners’ knowledge for effective risk plan
Bidding re-analysis and Contract performance
Anticipate risk (identification)
Technology utilization
Stakeholder competency (communication)
Share high impact risks with other
stakeholders -risk owner
Decision support system (decision-making)
Funds-budget management by experience
personnel
Project team performance in risk definition

Number of
Respondents
101
99
101
99
101
100

Mean
2.21
2.04
2.45
2.23
2.03
2.01

Std.
Deviation
0.697
0.653
0.655
0.697
0.640
0.732

100
100

2.03
2.19

0.731
0.734

97

2.02

0.692

100

2.04

0.680

97

2.10

0.684

11

Quantitative and Qualitative risk analysis
template
Risk assessment

12

Labourers’ personal skills

98

1.80

0.657

13

Contingency plans review

100

2.04

0.665

14

Risk management training

100

2.00

0.696

15

Project management office (PMO)

99

2.03

0.692

16

Update project management training

102

1.92

0.685

17

Construction techniques update

100

2.00

0.682

18

Project crisis programme (financial crisis)

100

2.10

0.704

19

Team Knowledge in civil codes of the country

100

1.94

0.763

20

Product positioning (market success)

98

1.79

0.579

21
22

Cash flow management
Municipality process for new design approval
(Gov. issue)

99
99

2.17
2.11

0.640
0.754
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The results in Table 5.8 reveal the candidates’ interest in the factors which
are absent in the pre-construction stage and which they believe are capable
of preventing risks. A total of 22 such factors were identified and ranked
according to their perceived MEAN score in Table 5.9.

Table 5.9: Top 16 KSFs of Preventative Measures for Risk Response Development

KSFs of Preventative Measure

No. of
Respondents
101
99
101

Mean
2.45
2.23
2.21

Std.
Deviation
0.655
0.697
0.697

RANK

100

2.19

0.734

4th

99
99

2.17
2.11

0.640
0.754

5th
6th

100

2.10

0.704

7th

99

2.04

0.653

8th

100

2.03

0.731

9th

99
97

2.03
2.02

0.692
0.692

9th
11th

100

2.01

0.732

12th

Risk management training

100

2.00

0.696

13th

Team Knowledge in civil codes of the
country

100

1.94

0.763

14th

Update project management training

102

1.92

0.685

15th

98

1.80

0.657

16th

Anticipate risk (identification)
Technology utilization
Planners’ knowledge for effective risk
plan
Funds-budget management by
experience personnel
Cash flow management
Municipality process for new design
approval (governmental issue)
Project crisis programme (financial
crisis)
Bidding re-analysis and Contract
performance
Decision support system (decisionmaking)
Project management office (PMO)
Project team performance in risk
definition
Share high impact risks with other
stakeholders (risk owner)

Labourers’ personal skills

1st
2nd
3rd

It can be seen from Table 5.9 that the most important KSFs of preventative
measures in the pre-construction stage are: Anticipate risk (identification)176

1st, Technology Utilisation, Planners’ knowledge for effective risk plan-2nd,
Funds-budget

management

management-4th,

by

Municipality

experienced
process

for

personnel-3rd,
new

Cash

design

flow

approval

(governmental issue)-5th, Project crisis programme (financial crisis)-6th.
These factors indicate that two particular aspects are very important in this
type of measure, these being the knowledge and ability to anticipate risks
and crisis, and to overcome whatever crisis cannot be averted by such
anticipation, and the performance of the technology employed in the whole
process

of project construction. The

remaining factors

also

indicate

deficiencies in many other areas of UAE construction project work. For
instance, the processes undertaken by the Municipalities are criticised, there
is poor contract performance, there is no project management office (PMO),
team performance is weak, risk management training is non-existence, there
is poor knowledge of civil codes since all practitioners are foreigners, and the
personal skills of labourers are weak. All of these factors are strongly related
to delays, as they represent risk factors, as identified in the first stage in this
research

5.1.4 Significant Difference between Respondents’ Opinions on KSFs
of Preventative Measures for Risk Response Development
Table 5.10 shows the analysis of the data using the F-Test (ANOVA) and
reveals the perspectives of the respondents in respect of the strength of
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their agreement concerning the KSFs of preventative measures on risk
response development.

Table 5.10: Significant Differences between Groups in KSFs of Preventative
Measures

No.

KSFs of Preventative Measures

1
2
3
4
5

Planners’ knowledge for effective risk plan
Bidding re-analysis and Contract performance
Anticipate risk (identification)
Technology utilization
Stakeholder competency (communication)

Analysis of
variance
F
p-value
0.682
0.565
0.701
0.554
1.265
0.291
0.322
0.809
0.245
0.865

6
7

Share high impact risks with other stakeholders
Decision support system (decision-making)

1.068
0.342

0.367
0.795

8

Funds-budget management by experienced personnel

0.829

0.481

9

Project team performance in risk definition

0.944

0.423

10
11
12
13
14
15
16

Quantitative and Qualitative risk analysis template
Risk assessment
Labourers’ personal skills
Contingency plans review
Risk management training
Project management office (PMO)
Update project management training

0.401
1.067
1.115
0.728
1.003
0.648
0.117

0.753
0.367
0.347
0.538
0.395
0.586
0.950

17

Construction techniques update

0.853

0.468

18

Project crisis programme (financial crisis)

1.423

0.241

19

Team Knowledge in civil codes of the country

0.190

0.903

20

Product positioning (market success)

0.393

0.758

0.037
2.764

0.991
0.046

21
Cash flow management
22
Municipality process for new design approval (Gov. )
* Significant at 0.05 level

It is clear that from the results presented in Table 5.10, there is full
agreements between all groups of respondents (Project Managers,
Contractors, Consultants, and others) since there is no significant difference
in the p-values achieved (all p-value ≥ 0.05 level). Hence, their prioritisation
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of KSFs of preventative measures required to obtain on-time project
completion, and hence, avoid the risk of delays, is the same.
5.1.5 KSFs of Mitigation Measure Priority for Delays Risk Response
Development by Professional Group
Analysis of KSFs of mitigation measures based on the average score on a
Likert-scale of 1 to 3, where 1= Less likely, 2=Likely, 3= Highly likely, is
presented in Table 5.11 which shows 15 KSFs and their prioritisation. The
top KSFs of mitigation measures have been considered as appropriate for
risk response development, although only four of these are addressed in the
literature. The remaining factors are addressed in the questionnaire.

Table 5.11: KSFs of Mitigation Measures for Risk Response Development
No
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

KSFs of Mitigation Measure
Lesson learned practical use
Contingency plan for each new risk item
Practice and learning in the field
Delay analysis template
Overlapping activities management
Optimal risk allocation plan
Co-ordination with sub-contractors development
Project team productivity optimization
Construction method technique
Municipality approval process
Supervision for risk identification
Incentives and rewards adequateness
Change request management
Risk transfer-integration in insurance consulting
New risks reviews (update) in the risk plan

Number of
Respondents
98
100
100
100
96
98
101
99
100
99
102
101
98
101
99

Mean
2.38
2.17
1.98
2.10
2.02
2.21
2.32
2.20
1.76
1.88
2.10
1.98
2.19
1.94
2.07

Std.
Deviation
0.696
0.739
0.752
0.689
0.649
0.677
0.662
0.700
0.653
0.659
0.668
0.707
0.741
0.719
0.759

As shown in Table 5.11, the results obtained in respect of the KSFs of
Mitigation Measures reveal all to be significant for effective risk response
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development during the construction stage. Table 5.12 ranks the top ten
KSFs according to the priority given to them.
Table 5.12: Top 10 KSFs of Mitigation Measures for Risk Development

KSFs of Mitigation Measure

No. of
Respondents
98

Mean
2.38

Std.
Deviation
0.696

RANK

101

2.32

0.662

2nd

Optimal risk allocation plan

98

2.21

0.677

3rd

Project team productivity
optimization
Change request management

99

2.20

0.700

4th

98

2.19

0.741

5th

Contingency plan for each new
risk item
Delay analysis template

100

2.17

0.739

6th

100

2.10

0.689

7th

Supervision for risk
identification
New risks reviews (update) in
the risk plan
Overlapping activities
management

102

2.10

0.668

8th

99

2.07

0.759

9th

96

2.02

0.649

10th

Lesson learned practical use
Coordination with subcontractors development

1st

Table 5.12 reveals the most important KSFs as: Lesson learned practical use
- 1st, Co-ordination with sub-contractors development - 2nd, Optimal risk
allocation plan - 3rd, Project team productivity optimisation - 4th, Change
request management -5th, Contingency plan for each new risk item - 6th,
Delay analysis template - 7th, Supervision for risk identification - 8th, New
risks reviews (update) in the risk plan - 9th, and Overlapping activities
management - 10th. These top KSFs of mitigation measures have been
considered as appropriate for risk response development, although only four
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of these are addressed in the literature, these being: Contingency plan for
each new risk item, Change request management, Delay analysis template,
and Overlapping activities. That said, there was an attempt to measure the
actual gap between theory and practice. In addition, a test for any
significant difference between respondents in their opinions regarding KSFs
mitigation measures for risk response development was performed, and the
results appear in the next section and in Table 5.13a.

5.1.6 Significant Difference between Respondents
Mitigation Measures for Risk Response Development

in

KSFs

of

The F-Test (ANOVA) was conducted to establish differences in respondents’
perspectives concerning the KSFs of mitigation measures and their impact
on risk response development (see Table 5.13a). The results of this test are
helpful in further exploring the practicality of the model of risk response
development. As identified previously, the KSFs are the most important
during the construction stage. Some of the KSFs will be selected from case
study practice, and tested for their effect within a MATURITY MODEL for risk
response development.
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Table 5.13a: Significant Difference between Groups in KSFs of Mitigation Measures

No.

KSFs of Mitigation Measures

1

Lesson learned practical use

2

Contingency plan for each new risk item

1.014

0.390

3

Practice and learning in the field

0.288

0.834

4

Delay analysis template

1.129

0.341

5

Overlapping activities management

0.822

0.485

6

Optimal risk allocation plan

0.341

0.796

7

Co-ordination with sub-contractors development

2.084

0.107

0.482

0.696

8

Analysis of variance
F
p-value
1.328
0.270

Project team productivity optimization

9

Construction method technique

0.972

0.409

10

Municipality approval process

2.200

0.093

11

Supervision for risk identification

3.364

0.022

12

Incentives and rewards adequateness

1.571

0.201

13

Change request management

1.703

0.172

14

Risk transfer (integration in insurance consulting)

0.437

0.727

0.596

0.619

15

New risks reviews (update) in the risk plan

* Significant at 0.05 level
In the Table 5.13a, there is no significant difference between respondents in
the KSFs of Mitigation Measures except in the supervision for risk
identification (p=0.022 <0.05). Multiple comparison was used to determine
which pairs of groups were different in this respect (see Table 5.13b).
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Table 5.13b: Multiple Comparison between the Groups of Respondents in
Supervision for Risk Identification
KSFs of

Professional

Mitigation

Role

p-value

Interval

Measure

Supervision for

95% Confidence

Lower

Upper

Bound

Bound

Project manager Contractor

0.624

-0.27

0.74

Consultant

0.232

-0.77

0.12

Other

0.678

-0.25

0.62

Project

0.624

-0.74

0.27

Consultant

0.044

-1.11

-0.01

Other

0.995

-0.58

0.49

Project

0.232

-0.12

0.77

Contractor

0.044

0.01

1.11

Other

0.033

0.03

0.99

Project

0.678

-0.62

0.25

Contractor

0.995

-0.49

0.58

Consultant

0.033

-0.99

-0.03

risk Identification

Contractor

manager

Consultant

manager

Other

manager

A multiple comparison was used to further discover which pairs of groups
differ in respect of ‘supervision for risk identification’, and the finding was
that there was a clear significant difference between the consultants and the
contractors, and between the consultants and the others indicated by the
upper and the lower figures, since there is no ZERO between the pairing of
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Contractor and Consultant (-1.11, -0.01), ( 0.01, 1.11), and Consultant and
others (0.03, 0.99), (-0.99, -0.03). Therefore, the supervision for risk
identification was fully accepted by the project manager, thus indicating this
to be an important factor for mitigation measure success. However,
Stakeholder Involvement with high levels of user and client engagement is
also shown to be critical for the success of any model. The next analysis, as
shown in Figure 5.7, identifies the contribution of the various stakeholders to
effective risk response development.
5.1.7

Professionals’ Contribution in Risk Response Development

60.0
50.0

no contribution

40.0
30.0

less contribution

20.0
10.0

moderate
contribution

.0

high contribution
extremely
contribution

Figure 5.7: Professionals’ Contribution in Risk Response Development

As shown in Figure 5.7, more than 50% of respondents agreed on the need
for an Expert Project Manager in the risk response development to control
delays and they believed that this person should have an extremely high
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input into the process. At the same time between 40%-45% of respondents
agreed on the need for a high contribution to be made by Clients,
Consultants, Construction Managers, and Trained Project Managers.

Clearly,

in

construction

organisations,

the

project

stakeholders

are

heterogeneous, but the client should still aim to identify the level of
awareness towards risks and risk response development, and indeed to
examine the various policies are in place in this regard. In such a situation,
it is easy for the client to see the relevance of risk management when
making a decision to go ahead with a project, as the risk will be identified in
advance, and hence, the need for management will be obvious. Additionally,
in circumstances where risks are identified systematically at the start of a
project, they can be acknowledged in the formal contract drawn up between
the client and the contractor. Obviously, this is common sense, and in fact,
clients, and construction managers do engage in risk analysis ahead of large
projects, and they do involve trained project managers such that their future
plans regarding risk management (and the training required for it) are solid.
However, they do all tend to concentrate more on disaster management
rather than risk management when trying to create an effective response,
with the result that those risk management strategies that do exist are
inadequate. Indeed, such inadequate risk management is very obvious, even
in extremely reputable organisations with good financial standing that are
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involved in major projects. This has led to the importance of research in
various dimensions of risk management. Specifically in relation to the
construction sector, it is observed that this industry has been responsible for
the

gross

fixed

capital

formation

during

the

last

three

decades.

Consequently, it would seem crucial to identify the risks and their effects
within the construction sector, and to devise strategies that would enable
appropriate, successful, and effective responses that will satisfy both
clients/end users as well as all other project stakeholders.

5.2 Analysis of Case Studies
The results are obtained from a group of six case studies which were chosen
to reflect problems in project risk management and risk response, and in the
hope of highlighting the strengths and weaknesses possessed by each case
study organisation in respect of each key area. The outcomes indicate the
existence of weaknesses in construction projects, and an assessment was
made of the extent of delays in several projects.
In Chapter Four, six case studies (A,B,C,D and E) were seen to demonstrate
unstructured risk management sequences. Figure (5.8) visualises how the
Risk Management and Risk Response differ in terms of theory and practice.
A summary of the results of the six case studies can be found in Table
(5.14).
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Theoretical
Risk
Management
Process
-Risk
Identification
-Risk
Assessment
-Risk
Response

Practical Risk
Management process
in projects
-Individual judgement
in
-Risk identification and
Assessment
-Poor application in
Preventative and
mitigation measures

Project
Outcome
-Epistemic
risks
-Immature
Risk
Response

Drawback
-Time and
Cost overrun
(delayed
projects up to
two years
behind
schedule)

-Immature
management system

Figure 5.8: Unstructured Risk Management Practice in the field

As shown in Figure (5.8). A review of the case study companies’
documentation revealed that the construction companies were only able to
provide a weak risk response in project delays. There was no evidence of
any clear organisational directive and the necessary supporting risk response
process within mature systems or models. In essence, the traditional type of
management used to control delay risks in projects was dominant, since the
effort to exercise such control was characterised by simply extending the
timeframe of the projects, without consideration of the risk response
effectiveness.
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Many practitioners were seen to control their projects risks by individual
judgment that determined the risk management system, resulted in poor
KSFs of preventative and mitigation measures, and an overall immature
management system. These types of practice were evident irrespective of
whether

there

was

a

practical

risk

management

process,

thereby

highlighting that managers acted in a more or less subconscious way in their
risk identification and assessment. Basically, the risk management process
appeared as an unplanned activity within the general construction process.
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Table 5.14: A Summary of Case studies
Description
Number
of
interviews
Delays
factors

Case A
2
Change
order by
client
Weather

Effect
delay

of

Traditional
Risk
Response
KSFs
of
Preventative
measures

KSFs
of
Mitigation
measures

PMMM level
of
Risk
response

Time
and
cost
overrun
Reduction
and
Acceptance
None

Change
Request
Management
Overlapping
ActivitiesContingency Plan for
any
new
risk Item
Level 2

Case B
2

Case C
3

Case D
1

Case E
1

Case F
1

Lack
of
site
manage
me-nt by
Project
manager

Change
order by
client

Delay
of
material by
Subcontractor

Difficult
access
to
site
(site
mismanagemen
-t)

Electricity
and
Power
supply by
authority

Time and
cost
overrun
Avoidanc
e

Time and
Cost
overrun
Reduction

Time
and
cost overrun
Reduction

Time and
cost
overrun
Reduction

None

None

Project team
performance
in
risk
definition

Lesson
learned
practical
use

optimal
resources
allocation
plan

Contingen
-cy
Plan
for
any
new risk
Item

Level 2 and
3

Level 3

Municipality
approval
delay

Continge
nc-y plan
for
design
change

Contingenc
-y Plan for
any
new
risk Item

Level 2

Level
and 2

1

Inadequate
site
manageme
nt by PM
Time
and
cost
overrun
Acceptance
and
avoidance
Lesson
learned
(not used)
Risk
manageme
nt training
(ineffective
because of
inefficient
trainers)
Delay
Analysis
Template

Level 1 and
2

As shown in Table 5.14, in all cases (A,B,C,D,E and F) presented in Chapter
Four have been summerised in Table (5.14) that attempts to control delays
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were made using the traditional approach, detailed work plans, and
individual judgment by project managers, managers and contractors, all of
which affect time and cost.
Additionally, the practice in all the six case studies was to measure risks as
they arose. It was rare to see the formulation of any mitigation strategies in
the determination of contingency plans for the future, or indeed of informal
gatherings to even discuss strategies for dealing with risk events. No formal
Risk Management plan existed because the documents necessary to consult
in this respect were also not in existence, and no attempts were made to
foresee potential problems in the long term. It was only in respect of nearterm risks associated with larger projects that contingency plans were drawn
up.
Hence, projects are always behind schedule thereby resulting in 90% of
original decisions made subsequently being inappropriate. The interviewees
in the case studies identified their risk response as conforming to the
reduction, avoidance, and/or acceptance types, and with each type it was
found that cost and time overrun were features of the projects and that
sometimes this led to a drop in quality. Moreover, the interviewees related
that unexpected risks had emerged that could not be identified, assessed
and responded to properly.
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It was clear that the interviewees in each case study were aware that many
of the staff in their organisations believed the risk response of management
to be ineffective and needed to be developed. Indeed, many staff were said
to be insisting on improvements. However, whilst one mechanism for
organisational change is initiative, it was said that this was not visible to the
project team or the stakeholders because senior management simply do not
encourage this among their workforce. Consequently, there are no attempts
to solve the problems that arise.

Further discussion with the interviewees confirmed that ‘maturity’ should be
the next option for delays control. In fact, the interviewees were united in
this opinion showing their belief in the concept of risk response development
by the maturity model. However, the KSFs of preventative and mitigation
measures will not be effective unless the need to make improvements is
taken on board by the company management system. And it is clear that the
overall agreed level of maturity required was not evident in the practice
adopted by the case study companies, since Case A and Case B were
classified as high-risk projects, they were running behind schedule and had
experienced re-scheduling three separate times, therefore being perceived
as unsuccessful projects, poor in defining the KSF of preventative and
mitigation measures, and showing a poor maturity level in their risk
response. Case C was clearly established in the pre-construction stage but
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not effective in its communication and representation between the client and
end user. The project had been classified as a simple unexpected risk
project, and the formulation of contingency plans for the future was
infrequent, and there were no informal strategies in place to deal with
(foresee) the risk events. In Case D, the company possesses the Delay
Analysis Template as one KSF of mitigation measures for risk response.
However, since there had been no development on the way, the template
was neglected, and the ‘maturity’ level test showed low levels of maturity
within the company strategy in mitigation risks. The interview assessment
was conducted in a similar manner in Case E and F, which provided
examples of good risk response process practice. For example, Case study F
had

tailored

organisational

standards

and

processes.

The

KSFs

of

preventative measures in respect of the lesson learned was identified in
practical use. In addition, the contingency plan for any new risk item was
well established as a KSF of mitigation measures, and the regular use of
templates shaped the company in level 3 (the maturity level for risk
response development).
In Chapter Six, there is further discussion to verify the levels of maturity in
PMMM for risk response development. Thereafter, a model for risk response
development is outlined.
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5.3 Chapter Summary
In this chapter, the results obtained from the data have been reviewed.
Quantitative analysis of descriptions in delays factors that affect time and
cost for construction projects, and key success factors (KSFs) in preventative
and mitigation measures for risk response practices was undertaken, and
ANOVA was used to allow for the identification of variations in practice
among the professionals in the sample, thereby determining where the risk
response in construction projects delays can be improved, and thereby
where overall improvement in the field can be expected. Feedback of a
qualitative nature from the practitioners in the case study companies helped
to support the data obtained from the quantitative results presented by the
questionnaire, and ultimately to answer the research questions.
The next chapter, Chapter Six will explicitly discuss the entire research
outcomes, and outline a model for risk response development.
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Chapter Six
Discussion

6.0 Discussion of the Results
This study has focused on the development of risk response for construction
projects

delays

in

the

United

Arab

Emirates,

and

has

specifically

concentrated on the delay risks that mainly affect time and cost since costs
associated with delay risks in construction projects in the UAE have reached
$767billion, and 60% of all such projects are on hold as a result of the
recession. The choice of the UAE was made because of the territory’s
strategic location in the region and the fact that the revenue from
construction projects contributes more than 14% of the gross domestic
product (GDP).

In the UAE, the undesirable impact associated with delay risks has been
attributed to two factors, these being: 1) limited research, and 2) traditional
management used by construction companies. However, the global financial
crisis of 2008-9 was (and remains) a major delays risk, and little
understanding has emerged as yet of the extent of the influence occasioned
by the financial crisis, on the delays experienced in projects. At the same
time, it can be said that few studies in construction management have
concerned themselves with exploring how a more developed approach to
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project risk management, rather than the traditional one, could be more
valuable. Hence, the significance of this research lies in the fact that the
findings could be used to increase the control of delay risks, thereby
generating greater value for the country and the region.

Risk response process is critical in construction projects management and
risk management, and this study has addressed several issues in this field
which are embodied in the research objectives in order to find answers to
the particular research questions raised.

 The first objective was to undertake a critical literature review that
explored the importance of risk management theory in project success as
identified by the Association of Project Management (APM), and the
Project Management Institute (PMI). In total, 39 research studies were
reviewed in which the causes of delay risks were identified and the
measures for delay risks control (MDRC) that have traditionally been
used, were considered. In 34 of these studies, the limitations of this
approach to delays control were also highlighted. The cyclical nature of
the MDRC as shown in the existing research, is characterised by
traditional management approaches, with the main focus being on the
theoretical impacts upon projects rather than on the practical risk
response. In addition, the MDRC cited in previous studies were not
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properly validated because only traditional management approaches that
do not involve the use of a maturity level scale, were used. The concept
of ‘maturity’ in this concept is, however, found to have the potential to
create the essential conditions for optimal risk response in respect of the
identification and assessment of risks, and therefore, the literature was
reviewed quite specifically for contributions under the umbrella of
‘maturity’ since such an approach allows managers to determine whether
a risk has changed in nature, increased or decreased.
 An empirical investigation into delays factors that have affected time and
cost in construction projects in the UAE post the financial crisis was
conducted. Prior to undertaking that investigation, the researcher
analysed the questionnaire to ensure that the informants’ backgrounds
were suitable to answer the questions being posed. From the results, the
researcher found that the sample of respondents was restricted to Dubai
and Abu Dhabi Emirates, with 87 of the 200 respondents (85.29%)
coming from Abu Dhabi Emirate (the Capital), and 15 respondents
(14.71%) respondents from Dubai Emirate. The project managers,
contractors, consultants and others who participated numbered 37, 16,
23, and 26 respectively. The respondents came from different sectors
within the construction industry as follows: 16 (15.7%/) Governmental
organisations, 43 (42.2%) Private Consultancy Companies, 9 (8.8%)
Private

Construction

Companies,
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31

(30.4%)

Private

Contracting

Companies, and 3 (2.9%) Developers and Financier organisations. The
companies were also classified by their turnover as small/medium-sized,
or large sized and in this respect, 15 (15.2%) respondents worked for
small or medium-sized companies (with turnover less than $5 million),
whilst the remaining 84 (84.8%) respondents worked for large-sized
companies (with turnover more than $5 million). It is also noticeable that
more than 50% of all respondents with experience between 5-10 years
only, were involved in many types of construction projects, more than
40% being infrastructure projects. This diversity of respondents resulting
from company type, company size, and experience of different kinds of
project, reflects the fact that the construction projects companies
involved have the facilities to undertake different types of project and
particularly that they are capable of working on civil engineering and
infrastructure projects. Indeed, the UAE is considered to be the most
developed country in the Gulf area by 2020 and consequently, the
potential for infrastructure projects is high. Nonetheless, it was revealed
in the findings that 46 factors are known to exist that influence on-time
completion, and completion within budget, and hence, more motivation is
required in the risk management area to address these problems.
 Surprisingly, the top factors seem to be related to the client and financial
groups. The current analysis of the professional groups of respondents
showed no significant difference (full agreement) between the groups in
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the identification and assessment of delays factors influencing project
completion. Change orders, and slow-decision making by the client
ranked the 1st and 2nd factors, and fund approval delay, the client’s
financial difficulties, and contractor payments (delayed approval) related
to the financial group, ranked 3rd, 4th, and 5th. The inaccurate time
estimation by the project manager shared the 5th rank with the financial
problem in contractor payments (delayed approval). Returning to the
financial effect, the developer’s financial difficulties resulting from the
effect of the crisis, came in the 7th rank. The contractor then appeared in
the 8th position by virtue of his late delivery of materials, and then the 9 th
rank was taken by late approval starting/completion certificate. This
particular

problem,

occasioned

by

the

government

authority,

is

categorised as ‘unforeseen’. The consultant and contractor shared the
10th rank, in respect of poor design and/or delays in the design, and
dedication/reliability of sub-contractors. From 12th to 15th factors, there
are: difficulties in the supply of electricity and water (unforeseen),
unqualified project managers (project manager), unreasonable constraint
by the client (client), and increased cost of materials.

The 16 th delay

factor was shared by the client and related to lack of capability of the
client’s representative, and the project manager in terms of lack of team
communication/co-ordination, and by the consultant in terms of a slow
response and poor inspection. The last two top delay factors (19 th) and
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(20th) are related to the project manager in terms of poor site
management and supervision, and incompetent project team.
 There

are

also

new

top

delays

factors

like

late

approval

starting/completion certificate, poor design and delays in design, poor
dedication/reliability of sub-contractors, difficulties in supply of electricity
and water, unqualified project managers, increased cost of materials, lack
of team communication/ co-ordination, and slow response and poor
inspection by consultants. These factors are seen to occupy the 9 th, 10th,
10th, 12th, 13th, 15th and 16th, and 16th ranks. The achievement of the
first

objective enabled the researcher to answer the first research

question: do construction organisations identify and assess delays factors
that affect time and cost at any stage of the project life cycle post the
financial crisis in the UAE?
 Given that two similar studies have been conducted in the UAE
construction industry (Faridi and El-Sayegh, 2006, Motaleb and Kishk,
2010), a comparison between the results obtained by those researchers
and the current study was made, and the results are included in Table
6.1.
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Table 6.1: Ranking Comparison of Factors Causing Delays -2013, 2010 and
2006
Group

Client
Client
Financial

Delays Factor

2013 2010

2006

RANK RANK

RANK

1st

1st

27th

Slow decision-making by client

2nd

3rd

---

Fund approval delay

3rd

---

---

Change orders

Financial

Client’s financial difficulties

4th

13th

10th

Financial

Contractor payment (delayed approval)

5th

---

---

Inaccurate time estimating

5th

8th

---

7th

---

---

Contractor Late delivery of materials

8th

9th

6th

Unforeseen Late approval starting/completion

9th

---

---

Consultant Poor design and delays in design

10th

---

---

Contractors

10th

---

---

12th

---

---

Unqualified project managers

13th

---

---

Unreasonable constraint by client

14th

14th

17th

15th

---

---

16th

2nd

2nd

16th

---

---

16th

---

---

19th

5th

19th

PM
Financial

Developer financial difficulties - crisis
effect

certificate

Dedication/reliability of sub-contractors

Unforeseen Difficulties in supply of electricity and
water
PM
Client

Unforeseen Increased cost of materials
Client

Lack of capability of client
representative

PM

Lack of team communication/coordination

Consultant Slow response and poor inspection by
consultants
PM

Poor site management and supervision
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 Hence, within Table 6.1, the top 15 factors causing delay in the current
study, and in studies carried out in 2010 and 2006 are summarised. From
Table 6.1 it can be seen that eight of the top factors identified in this
study were also reported in 2010, but that only six were reported in
2006. Apart from change orders by the client, ranked 1st in both studies
in 2013 and 2010, the ranking order of all other common factors
changed. The ‘change orders’ factor has moved considerably, from 27th
place in 2006 to become the most important factor in 2010 and 2013.
This is followed by the client’s financial difficulties, which moved up from
10th (2006) and 13th (2010), places to be the 4th in 2013. However, the
UAE was able to recover in 2010 particularly DUBAI due to the sharp rise
in oil prices which helped to solve the debt problem, and enabled the UAE
to show the fastest recovery of all nations. In addition, Abu Dhabi helped
Dubai by providing $10 billion to support its economy at the start of the
crisis and then subsequently increased this amount to a total of $20
billion in the aftermath of the crises. Late delivery of materials moved up
two places from 2010 to be the 8th factor in 2013 but moved down by
two place from 2006. Inaccurate time estimating was is exclusively in
study 2010 and 2013, moved up by three places in 2013. Unreasonable
constraint by client, however, moved up the list two places from 2006
and by zero place (stays the same) from the 2010 study. Surprisingly,
lack of capability of the client representative moved down from the 2nd
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order in 2010 and 2006, to the 16th in 2013. Poor site management and
supervision is irregular, moving down the list by fourteen places from
2010 and no change from 19th order in 2006 to 2013. The remaining
factors like fund approval delay, contractor payment (delayed approval),
and developer financial difficulties due to the crisis effect, were not
applicable in either of the earlier studies, yet they ranked 3rd, 5th, and 7th
respectively in the current study. This is understandable, and in fact,
many financial factors are featured in this study since the period of
investigation is after the recent financial crisis and the same challenges
were not present earlier.

 The second objective of the study was designed to answer the second
research question, that being: do construction organisations identify any
key success factors (KSFs) of preventative and mitigation measures for
risk respond development for construction project delays? In order to
pursue this objective, the practitioners/respondents were invited to
provide the most effective key success factors (KSFs) of preventative and
mitigation measures from their experience.
As mentioned earlier, it is important to be aware of the KSFs of
preventative and mitigation measures for risk response development in
order to deliver projects on time and cost-effectively. These measures
provide an appropriate scale for developing construction projects and
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ensuring their success. As seen from the data analysis, mature practice
can

be

developed

and

found

in

preventative

measures,

and

the

improvements are identified as being in the following top 16 KSFs of
Preventative Measures out of 22 (see Table 5.8), the most significant are:
Anticipate risk (identification),Technology Utilisation, Planners’ knowledge
for

effective

risk

plan,

Funds-budget

management

by

experience

personnel, Cash flow management, Municipality process for new design
approval (governmental issue), Project crisis programme (financial crisis).
Implicitly, these findings indicate the improvements in the connection
between the delay factor and the KSFs of preventative measures for risk
response development. For examples, the delay risks placed in the top
rankings relate strongly to the client and the financial group, being ranked
in the 1st and 2nd places. When the KSFs of preventative measures were
investigated for the suitability towards the delay factors control, it was
found that senior management lacked in its ability to support effective
project delivery by not anticipating the risk, as for example in respect of
change orders, and the time taken for decision-making. Consequently, a
need was seen to provide effective risk management training and regular
updating for senior managers in order to respond appropriately.
Additionally, the prevalence of inaccurate time estimation which featured
as one of the delays factors, requires that project managers are provided
with particular tools, technology, and performance techniques, and that
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they are trained in project risk planning and possess the appropriate
knowledge to improve their project management. Only when the project
managers themselves possess these skills and abilities, can the skills of
the labourers under their control be effectively utilised.
 The presence of a project crisis programme (financial crisis), in which
Bidding re-analysis and appraisal of the Contract performance take place,
can improve the delays factors related to the financial group, such as
fund approval, client’s financial difficulties, and contractor payment by
banks.
 Finally, the KSFs of the municipality’s process for new design approval
can assist in issuing on-time certificates. However, it was noticed by the
respondents’ comments that there was limited understanding of the KSFs
of preventative measures, and this may be the reason behind the lack of
project team productivity. Consequently, there appeared to be a need to
re-examine the effectiveness of team training, and the amount of
knowledge possessed concerning the civil code of the country especially
since foreigners comprise the dominant workforce in the UAE construction
industry.
 These steps should be taken in addition to support the financial crisis
programme if exists, and the associated decision support system for the
future. Furthermore, according to the respondents’ comments, there is an
immature risk response in many construction companies, although
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fortunately, in a small number of high scale companies, this is seen as
being stable. Clearly, progression to a mature risk response can only
occur when the KSFs of preventative measures are developed and
satisfied by the project stakeholders.
 Six real case studies have been explored in three high scale companies,
and the survey revealed that Cases A, B and C did not use any KSFs of
preventative measures. Case D was seen to possess the Lesson Learned
template and to conduct Risk Management training, but the Lesson
Learned template was not used and the Risk Management training was
ineffective because of the lack of competence of the trainer. Case E was
able to demonstrate experienced Project Team performance as a KSF for
preventative measures, and Case F did consider the Lesson Learned in its
practical activities. Clearly, there is still much work that can be done by
these case study organisations to improve their approach to delays risk
management.
 The results obtained in respect of the KSFs of Mitigation Measures showed
that a gap between what is advocated in the literature and what is
happening in the field. However, the top ten KSFs of mitigation measures
for risk response development that are useful during the construction
stage are identified. They are ranked as follows: Lesson learned practical
use - 1st, Co-ordination with sub-contractors development - 2nd, Optimal
risk allocation plan - 3rd, Project team productivity optimization - 4th,
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Change request management -5th, Contingency plan for each new risk
item - 6th , Delay analysis template - 7th, Supervision for risk
identification - 8th, New risks reviews (update) in the risk plan - 9th, and
Overlapping activities management - 10th. These top KSFs of mitigation
measures have been considered as appropriate for risk response
development, although only four of these are addressed in the literature,
these being: Contingency plan for each new risk item, Change request
management, Delay analysis template, and Overlapping activities. That
said, there was an attempt to measure the actual gap between theory
and practice in those companies that have risk management in their
management system. In this effort, the respondents demonstrated their
own background knowledge and experience. It is clear that there is a
difference practice for each project and partial agreement between the
respondents (Project managers, Contractors, Consultants, and others) in
their prioritisation of the KSFs of mitigation measures that they have
implemented recently in the case study companies to achieve on-time
project completion, and hence, avoid the risk of delays. Commonly, the
way in which risk is responded to is different, and relies on informal
identification and assessment processes in as traditional management,
but in those companies that do not have risk management systems or no
documented management systems, the gap between theory and practice
in the risk response process is large. The outcomes of the survey
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(questionnaire

and

case

studies)

are

appropriate

to

the

study’s

hypotheses. Not surprisingly, mitigation measures can be the driver for
the risk response process, and this is highlighted in the testing of the
hypothesis that shows no significant difference between the groups of
respondents (project managers, contractors, consultants, and others) in
the degree of importance they place upon particular KSFs of mitigation
measures for risk response

(questionnaire

survey) except in the

‘supervision for risk identification’. A multiple comparison was used to
further discover which pair of groups differ in respect of ‘supervision for
risk identification’, and the finding was that there was a clear significant
difference between the consultants and the contractors, and between the
consultant

and

the

others.

Therefore,

the

supervision

for

risk

identification was fully accepted by the project manager, thereby
indicating as it is considered an important factor for mitigation measure
success.
 The third objective of the research was to identify the priority of
stakeholder capability for handling risk response development. In this
matter, the study revealed that professionals in the field of project
management were considered as being more important than any other
stakeholders in handling the complexities of risk response development.
In this respect, more than 50% of respondents agreed on the need for
the assistance of Expert Project Managers in the development of the
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response to control delay risks. After prioritising the need for such
experts, the respondents believed that Clients, Construction Managers
and others came next in the order of importance in handing the risk
response development.
 At the same time, 40% of respondents agreed on the need for a strong
contribution by Consultants, Construction Managers, and Trained Project
Managers in risk response development.
 As discussed previously, the risk response should be scaled in ‘maturity’
in order to make effective and efficient decisions regarding a project, and
to do so with a full appreciation of the impact of those decisions on other
projects. Associated with this aspect which are formulated to allow for an
answer to the last research question to be found. This question is: do
construction organisations use any ‘Maturity’ model to measure the levels
of risk response development?
 The individuals involved in the six case studies were categorised
according to their approach to risk management, respective projects, and
years of experience (more than 20 years in project management) in the
Gulf, whereas the questionnaire respondents’ years of experience ranged
between 5 to 10 years.
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6.1 Development of the Risk Response Model
The fourth objective of the research is addressed in this section, which
shows the development of the Risk Response Model. In Figure 6.1 certain
KSFs of the mitigation measures as identified from the six case studies,
have been identified as useful connections to the project maturity model
(PMMM) for risk response development. These additions are proposed on
the grounds that the interviewees do not believe that benefits will ensue
from using the traditional risk management system for the risk response
process unless that system is developed to include new measures. The
interviewees

emphasised

that

they

struggle

in

terms

of

training

individuals and groups in the theory and practice of risk management,
since their companies invite trainers who only possess theoretical
understanding, and who consequently have very limited knowledge of
how to actually control real-life projects. This overall problem helps to
foster the agreement among the stakeholders in the six case studies in
respect of the need to improve risk response within PMMM. Implicitly, the
findings indicate the belief that improvements in risk response will result
from the implementation of the KSFs of mitigation measures (see
hypotheses outcomes, Figure 6.1).
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Figure 6.1: Hypotheses of Mitigation Measures and Maturity levels in PMMM for
Risk Response Development

Evidence was clear during the interviews with the case study companies’
personnel that model development was indeed necessary, since when asked
‘What level of maturity do you implement?’ the interviewees replied to the
effect that the maturity was at levels 1 and 2 only. For example, Case Study
Organisation A has informal gatherings to discuss the strategies to deal with
the risk events (level 2), contingency plans for near-term risks, and
mitigation strategies only for larger projects (level 2), applying three types
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of KSFs of mitigation measures for risk response (the Change Request
Management (X4), Overlapping Activities (X3), and Contingency Plan for any
new risk item(X1)). Case Study Organisation B applies a Contingency plan
for any new risk item (X1 ) for design change (plan B) and as planned this
should be should be provided on time, but it does not reach the satisfied
maturation level in PMMM, since it is only for larger projects that a
Contingency plan for near-term risks and mitigation strategies is provided
(level 2). At the same time, in Case Study Organisation C, while a
Contingency Plan for any new risk item(X1) has been considered for risk
response, scaling by determination of contingency plans for the future is
infrequent (level 1), and there are only informal strategies in place to deal
with (foresee) the risk events (level 2). In Case Study Organisation D, risks
are measured as they arise (level 1) and determination of mitigation
strategies or contingency plans for the future is seldom (level 1), informal
gatherings are held to consider strategies to deal with the risk events (level
2), there is a Risk Management plan that documents the procedures to
manage risks (level 2), contingency plans for near-term risks and mitigation
strategies exist only for larger projects (level 2), and the Delay Analysis
Template (X2) is applied as a KSFs of mitigation measures for risk response.
In Case Study Organisation E, the Optimal Resources Allocation plan (X5) is
identified as one of the KSFs of mitigation measures, the risk response
option is classified in PMMM by the Risk management plan that documents
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applicable procedures to manage risk (level 2), and identifies each risk and
mitigation strategy (level 3). In the last Case study, Organisation F, the risk
response is characterised by: Regular use of templates (level 3) and Identify
Contingency plans and mitigation strategies for each risk item (level 2),
using Contingency Plan for any new risk Item (X1) as a KSF of mitigation
measures. As a result, in terms of the way forward for the six case study
organisations, the risk response in Cases A, B and C should focus on the key
process at level 3 and identify any issues not addressed by the previous
maturity level. In Cases A and B, the problem identified was extremely
sensitive because the re-work on site was required half-way through the
construction stage, having been made necessary because of the sewerage
line that was obstructed by those villas that had already been erected. In
this case, the drain work being undertaken was so close to the villas that the
villa owners complained and resisted the ongoing site work. The risk
response problem was related to poor Change Request Management,
inadequate Overlapping Activities, and incomplete Contingency Plan.

In the examples of Cases C and D, levels 1 and 2 must be performed
adequately. Consequently, there is a possibility of amendments to the
critical path and the potential for using a complete Contingency Plan and
Delay Analysis Template as KSFs of mitigation measures. Case Studies E and
F are characterised by more stability in risk response maturation. Case
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Study Organisation E used the Optimal Resources Allocation plan, and it is in
level 2 of the Risk Management plan that documents applicable procedures
to manage risk. Fortunately, the risk response reached level 3 in PMMM by
the identification of each risk and mitigation strategy. In Case Study
Organisation F, a Contingency Plan for any new risk item was used wisely by
the project manager to catch up on the completion date of the project. In
this respect the risk response process involved the regular use of templates,
showing the acquisition of level 3 in the PMMM and reflecting the capability
of the organisation to capture and share the best practice in risk
management.

However,

when

identifying

the

Contingency

Plan,

the

mitigation strategies for each risk item (level 2) were not fully addressed.

The null hypothesis expressed in Figure 6.1 was not rejected by the
interviewees in the six case studies, since they did appreciate the important
connection between the KSFs of mitigation measures and PMMM levels for
risk response development. So, the step in Figure 6.1 assists in the risk
response process improvement that is based on many evolutionary steps.
The PMMM model organises these evolutionary steps into maturity levels
that lay a successive foundation for the risk response process. Each maturity
level comprises one or more goal. The PMMM is depicted in Crawford’s
(2006) model, and connected to five of the KSFs mitigation measures for
risk response by the hypotheses in Figure 6.1. Considering any project
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organisation at one level of maturity in the six case studies, an assessment
is made to establish which level of maturity it has reached. Then, there is a
need to focus on the key processes at the next level. It is important to note
that risk response development is still being researched, and that the
fundamental concept being explored is that borrowed from Crawford (2006).
The characteristics of the risk response process at levels 1 and 2 have been
investigated in the six case studies. However, the characteristics at levels 3,
4 and 5 are based on Crawford (2006).

The case study findings were put to the project managers’ panel, and the
panel members found great potential for risk response development by using
the maturity model as illustrated in Figure (6.2).
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Figure 6.2: A Model of Risk Response Development

As shown in Figure (6.2), the first step is to identify the most significant
factors related to delays risk, and this identification should be performed by
the expert project manager together with the project team. At the same
time, however, consideration should be taken of the views of other
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stakeholders

in

the

construction

project,

like

the

client,

end

user,

contractors, consultants, and developers. When the top factors potentially
causing delay are decided upon, risk analysis techniques should be
implemented in order to properly assess the risks involved. The most
important step is to consider the KSFs of preventative and mitigation
measures applicable to the project. KSFs that are not appropriate should not
be considered for financial reason. Once this process is completed, the risk
response option is determined and it should then be tested for effective
outcomes.

Having proceeded through these essential steps, the model then moves to
become involved in risk response activation, developing into the “MATURITY”
levels. The risk response option identifies the five levels in the maturity
model in the construction stage in the Disciplinary, Consistency, Integration,
and Optimisation dimensions. In the Initial level, level 1, it is noticeable
that in most case studies there is no Disciplinary dimension and hence, risks
are not predicted and merely receive evaluation as they arise. Ineffective
contingency planning and poor co-ordination was seen to undermine the
organisations’ good practice. This lack of discipline resulted from the
incapability of the risk response process in this level. In fact, performance in
the process was seen to depend upon individual judgment rather than
teamwork within the organisation. At level 2, inconsistency was apparent at
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the beginning of the level test, although there was a degree of discipline in
respect of managing the risk which had come through during the transition
from the previous level. For example, there was a contingency plan for the
short term and a risk response that was traditionally found in reduction,
avoidance or acceptance. A major objective of level 2 should be to achieve
consistency through a formal gathering of risk events that allows for
managers to structure a risk response process of an appropriate standard
within the organisation. There should not be any move to level 3 unless this
stage of the process has been achieved since the presence of such
Consistency and an indication of standards is necessary to guide project
managers to make realistic decisions taking into account the time and cost
of risk response options. So, at this level standards are defined and the
structure of the process is faithfully identified. Therefore, at level 3,
Integration of organisational standards and the process of institutionalisation
should appear, and all projects should be using templates effectively and
identifying the mitigation strategies in respect of each risk identified in level
2. This process allows for all risks to be properly tracked. The outcome of
effectiveness at this level is that no more obstacles are present when the
risk response reaches level 4, at which point, time, finance/accounting,
cost, and strategic planning and processes are properly managed, and the
risk response performance of projects is controlled and maintained within
acceptable boundaries. At level 5 the risk response starts on the road to
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Optimisation by focusing on the continuous process improvements. The risk
response is evaluated to prevent risk management defects and lessons
learned

documentation

that

achieves

risk

response

development

is

communicated to other projects. As a result, the model is developed based
on live case studies in practice as shown in Figure 6.2. To sum up, the
MODEL for risk response development is important for any project in risk
management. Risk identification (top delay factors) and assessment,
identification of the KSFs of preventative and mitigation measures (top KSFs
related to project case), risk response option and effectiveness, are the vital
initial steps in the MODEL. The solid steps should be followed in the maturity
levels to test the risk response option, then the transition stages should be
carefully carried out between the levels. Approaching the risk response
development is the target.

6.2 The Risk Response Development Model in Practice
The implementation and acquisition of a new model in practice normally
requires a huge effort from organisations because they deal with complex
human and financial matters and may be working to tight schedules. Project
management is well served in practice (APM, 2006). Any model should be
committed to high performance project management and identified by a “fitfor-purpose” motivation. The first step is for project stakeholders to
demonstrate the necessary competencies to use all of the required processes
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effectively (Motaleb and Kishk, 2013b), and this is extremely important since
without such abilities, stakeholders will be unable to prevent the failure that
occurs in project delivery when risks are not properly managed. So, it is
necessary for stakeholders to possess the skills and to be highly trained in
risk management.

In practice, the MODEL of Risk Response Development

will follow the PMBOK and APM knowledge. The initial process should be
performed by defining the scope of the RISK RESPONSE DEVELOMENT
MODEL to the project stakeholders, and then proceeding to the stages of
planning, execution, monitoring, and evaluation as depicted in Figure 6.3.

Scope

Planning

Execution

Monitoring

Evaluation

Figure 6.3: Processes within the Risk Response Model in practice

Within the Planning process that follows the Scoping activity, it is necessary
to devise the Communication plan since the model will not function without
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effective communication. Once formulated, this Communication plan must be
conveyed to all teams, staff, and stakeholders and it should include
opportunities for regular updating of the project’s progress. Communication
begins with new workers on the project as they become involved after the
required training, and continues through to performance management. All
features of the work undertaken within the project should be positively
reinforced in the various components of the model. For stakeholders,
communication begins with the sharing of information such as risk
management plans, and the construction project company budgets, and as
part and parcel of these activities, there should be complete transparency
such that all parties appreciate how the work actually gets completed. These
are essential components in the model.
To implement/execute the DEVELOPED MODEL of RISK RESPONSE, the
construction organisation must be resourced with teams that can operate
effectively and in total alignment with the company strategy. These teams
must possess the ability to achieve the outcomes which the model is capable
of delivering in respect of risk response in practice. All team members must
be well trained in applying the DEVELOPED MODEL and this implies being
familiar with how to put the principles embodied in the model into practice,
whilst following all the rules and regulations in force within the particular
country/environment concerned. Teams, however, need supervision, and in
order for construction organisations to be effective, they must place an
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emphasis on quality supervision by a skilled project manager. Hence, project
managers must be capable of developing team spirit among workers, of
managing teams so that the organisation’s mission and values can be
supported and upheld, and of directing the performance of teams so that
they achieve all the planned activities. This demands that team members
have the necessary technological and administrative support for success.
Deliverables are produced from the various processes performed in the
DEVELOPED MODEL.
Accountability for day-to-day operations, commitment, reports, and clear
definitions of the roles and responsibilities of all team members and other
stakeholders, will reinforce the implementation of the model, which should in
itself be effectively monitored. Such monitoring must be part of the overall
management strategy and must be performed because it can greatly assist
in allowing the DEVELOPED MODEL to achieve its desired outcomes.
Monitoring

is

an

aspect

of

management

performed

throughout

the

implementation any model, and involves the evaluator/monitor in identifying
what information needs to be collected, measuring performance, and
distributing information about that performance, thus providing feedback on
progress. Continuous monitoring gives managers valuable insight into the
health of a model, identifying areas that may require special attention.
Evaluation is a recognised process that has received considerable attention
in respect of how theoretical models actually work in practice. The
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mainstream position is that such evaluation emerges from monitoring, which
in itself represents an ongoing process of data capture and analysis for the
purpose

of control. So,

the

evaluation process

consists of periodic

assessment for the purpose of determining what lessons can be learnt from
the practice.

In exploring this overall process further, it can be seen that

the monitoring of a model has an internally-focused, management-driven
emphasis on the efficiency of the model, whilst the evaluation of a model has
an externally-focused, stakeholder-driven emphasis on the effectiveness of
the model. However, the two aspects are usually seen as working in tandem,
with monitoring and evaluation serving to support the implementation of a
model. In respect of the proposed model, monitoring and evaluation will
function to ensure a continuous process of risk management, thereby
enabling overall objectives to be achieved, and overall levels of management
skill to be improved.

6.3 Validation of the Model
Four professionals from the case study companies were interviewed to
validate the research model. Three of these professionals were interviewed
on a face-to-face basis, and the fourth interview was conducted by
telephone. Each interview took an average of 65 minutes. The individuals
involved were the same people who were previously involved in the six case
studies. Their specific roles were as follows: Case Studies A and B - project
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office manager; Case Studies C, E and F – a project manager; Case Study D
- a senior (regional) project manager. The interviews were structured in
nature. The advantages and disadvantages of this type of interview have
been discussed in the Research Methodology chapter, and as reported there,
the structured interview was chosen for its greater suitability than other
types (see Appendix C). During the interview which was intended to validate
the results of the survey, the researcher discussed the results obtained with
each interviewee with the intention of validating the model and determining
its effect on the community in the future. In following this pattern, the
interview process explored the strengths and weaknesses of the model as
follows:
1- The interview was conducted with the Office Project Manager who was in
charge of managing Case Studies A and B. After revising the details of
the two case studies and consulting company documentation in order to
complete any missing data, the outcome was shown to the Office Project
Manager who agreed with what had been produced. The model was then
introduced to the interviewee, and he was asked to give his viewpoint on
the model. His answer regarding the potential of the model to be used in
his company’s risk response development was positive. He believed that
it could be used but he also felt that the model required more work and
that a team of individuals would need to be trained in order for the
company to proceed to the higher levels of ‘maturity’ expressed within
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the model as the model itself presented very new approaches. The
interviewee believed that companies within the UAE could overcome the
problems in the initial and second levels of the maturity model and could
identify the practical process better than the model currently used within
his company. In this respect, he confirmed that there was no risk
response plan, and that this represented an obstacle to effective projects
risk management. He also believed that the model could improve the risk
management for construction projects if the authority worked on a
particular risk management manual to determine risk response process,
and then developed it. The office project manager expressed the opinion
that the model could be applied to both large and small projects and he
was clear that the cost would not affect the resource system. He felt also
that suggestions were needed as to how practical tests could be carried
out, and that the model needed more investigation in the optimisation
stage (the last transition stage in the model). In this respect, the
interviewee felt it was important to conduct more practical research in the
next few months to avoid any construction projects delays before EXPO
2020, since as host to this exhibition, the UAE was forecast to attract
more than 30 million visitors by that date.
2- The Project Manager in Case Study C was interviewed for 70 minutes. He
strongly agreed in respect of Question One, which asked whether the
model could practically approach the risk response development for
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delays control in construction projects. He answered quite absolutely,
saying ‘Yes’ the model could do this. The second question touched on the
risk response in the model, and the interviewee was asked whether this
differed from the theoretical process in his company. Again, the Project
Manager answered ‘Yes’, and he pointed to the inconsistency in the
company’s process in gathering strategies to deal with the risk events. He
indicated that the risk response may be of the avoidance or reduction
type, dealing with the contracts on the basis of time extension, but he
also said that there was no risk management plan that documented this
type of risk response. Question Three asked the interviewee whether the
‘maturity’ model provided new knowledge for the wider audience in the
UAE in respect of construction delays. He was confident in suggesting that
it did, and again with Question Four, relating to the role of the model in
improving the risk management within construction organisations in the
UAE, the interviewee answered that the model had a positive role to play.
Question Five asked whether the model might serve large and/or small
projects and in response, the interviewee expressed the opinion that it
could serve both. The sixth question was an open question enabling the
interviewee to make any comments he wished that he believed might be
helpful to the research. Surprisingly, the interviewee stressed the
significance of the KSF of the preventative measures that should be
applied in the pre-construction stage, despite the possibility that this step
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might be costly to the company. On this matter, he said “it is valuable
towards the construction problems recently post the financial crisis”. The
interviewee also mentioned the difficulties and restrictions facing project
managers in project planning costs through having to maximise the work
hours in the field without any additional rewards. Additionally, he
mentioned that the consultancy companies hired less expert designers
and that there were restrictions on payments by the banks to the
contractors. Consequently, he believed that the priorities in dealing with
the problem used for the case within his company were to use the KSFs
of mitigation measures in the delay analysis template, change request
management, overlapping activities management, and lesson learned. He
mentioned about the lesson learned from past projects and experience
and the need to take these on board to maintain the relationship between
the company and the end user, and between the contractor and the
consultant too. There was full agreement about the risk response scale by
PMMM levels, as the disciplinary dimension between level 1 and 2 was
believed to be vital since all the companies in the UAE measured the risks
as they arose and few were willing to develop contingency plans. The
company was classified between levels 1 and 2 but it was intending to
establish the standards and institutionalised process by level 3 and
hopefully reach the integration transition level to enable time and cost
management to be properly planned in a strategic way in the overall
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managed process in level 4. He said “The consistency in gathering the
strategy is significant for this reputational company”. At the end of the
interview the interviewee

appreciated the significance of the research

outcomes and the effective model. The interviewee recommended that
training should be implemented for risk response knowledge, and should
be supported by regulations in the country.
3- The Senior (regional) Project Manager in Case Study D was interviewed
by telephone after the researcher sent the results of his company’s case
study analysis and the model by e-mail for him to revise anything he
believed was necessary, and to add any information which he thought
had been omitted. The interview took 57 minutes. It was a very useful
exercise because all the information was revised for reliability, some
information was investigated for the second time, and some information
in the extract sheet relating to the effects of delay was added. In this
respect, the interviewee mentioned to the financial penalty being paid to
the client as one issue arising from delays. Recovery progression and
revised method statement were added in the traditional risk response
column for delays control. Then, the interviewee was asked to consider
the model according to the case study outcomes. As previously accepted
by the researcher and the interviewee, the maturity level for the risk
response scale should be established in order to trace the effectiveness of
the risk response option and development. There was an agreement
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about levels 1 and 2 in the model since the risk in the initial process in
level 1 was measured as it arose, but it was noticeable that there was a
transition stage called the Disciplinary for the gathering of the strategies
(there is a checklist) in the company to deal with the risk, meaning that
the disciplinary stage affected the structure and the standard of the risk
response process operated by the company. As a result, the company can
potentially reach level 3 and introduce organisational standards if
Consistency

is

tested

practically.

The

researcher

then

asked

the

interviewee to discuss the interview questions to obtain detailed answers.
The interviewee honestly evaluated the model suggesting that the risk
response development in terms of identification and assessment could be
achieved, and he agreed that the idea of the KSFs of preventative and
mitigation measures was desirable, but in terms of the ‘maturity’ aspects
of the model, he was unsure of the potential for the model’s practical
application in the UAE. In this respect he believed that there was a need
for a great deal of work to convert the theoretical perspective provided by
the model to practical application. Whilst being happy with the ‘New Idea’
in terms of its originality, he commented that “it looks like new
knowledge and in order to judge the same, it is required to be applied for
live projects”. He added his belief that the model could improve the risk
management within construction organisations in the UAE but that this
would be subject to some practical format being developed. He expected
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that both large and small projects could benefit from the model but that
usually the traditional method of analysis would be less costly for small
projects, although he accepted that this would depend upon the financial
situation and the turnover of the company. He recommended that a
practical format be issued together with a checklist that could be used to
test the levels.
4- The Project Manager who was dealing with Case Study E and F has been
interviewed for one hour. The researcher reassured the traditional extract
for the case study risk management and maturity test. The interviewee
answered all the questions on the light of the presented research results.
From the interviewee’s experience, the KSFs of preventative measures
were needed. For example, updating project management training,
sharing high impact risks with other stakeholders, the municipality
process for new design approval should be developed by the government,
there should be better skills among the workforce, and better technology
utilisation within the company. The interviewee also mentioned the great
need for delay risk analysis as a KSF of mitigation measures, the use of
the lessons learned from past experience, and the significant of good
relationships with

sub-contractors

and their

continuation with the

company. However, he also felt that in order to develop the risk strategy,
attention must be directed towards change request management,
supervision of risk identification, new risk reviews in the risk plan, and
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the development of a contingency plan for each new risk. He considered
the model as a practical tool that could be used, and regarded this as
definitely different from the theoretical process. He acknowledged the
maturity modeling as a means of handling the delays in the UAE and as
providing new knowledge for a wider audience and professionals in the
area. He also agreed on the effect of the model on the risk management
as a whole and believed that the size of the projects could be
accommodated by the model; hence it could be used with large or small
ones. Additionally, the interviewee recommended the publication of a
regulation book in the Emirate of Abu Dhabi for risk management and risk
response to assist professionals in changing their traditional view of how
to handle delay risks. He considered that using semi–permanent subcontractors

would

enhance

the

organisational

standard

and

institutionalisation process in level 3 in the maturity model for risk
response development, and thereby allow the identification of an effective
mitigation strategy. At the same time, the interviewee also appreciated
the idea of consistency as a transitional step in the model, believing that
this should be a focus of development in order to obtain integration of
processes and to optimise the opportunity for risk response development.
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6.4 Limitations of the Research
There were 2 main limitations encountered during the research. These are:


Most construction companies in the UAE are still conservative about
disseminating

information

to

external

agencies,

and

are

often

unwilling to provide data, and/or to meet with researchers. This
situation might be enhanced because of the recent financial crisis,
which has caused companies to guard their private information more
carefully, believing that they need to keep certain details confidential.
The effect of this belief filters down to individual managers who can
be reluctant to divulge information for fear that this may affect their
position in the company.


Due to the distances between the seven emirates in the UAE, and the
climatic and other logistical problems associated with a woman
travelling, it was not possible to involve all emirates, and therefore,
the focus is on two emirates only, these being Dubai and Abu Dhabi.
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Chapter 7
Summary, Conclusion, Contribution, and Recommendations
for Future Work

7.1 Summary
The aim of the research that underpins this thesis was to develop a model
for effective risk response to help in controlling delay risks effects. An
extended literature review has been carried out. Thirty nine research studies
were critically reviewed to identify the causes of the delay risks (factors) in
projects. Most of these factors have been affected by the recent financial
crisis of 2008-2009. Then, measures for delay risks control that have
traditionally been used were discussed and their limitations as shown in 34
of the studies were highlighted. Overall, the review allowed for a focus on
the methodology used for identification, assessment, and for determining
the effect of the control measure. Initial descriptive analysis was conducted
to identify the knowledge gap in the literature review. The traditional criteria
(time and cost) have been reviewed to establish whether a project has
performed well or otherwise.
The greatest deficiencies in all published measures of delay risks control in
construction projects are related to the lack of risk response development
and

appropriate

measures

(preventative/mitigating),

within

the

risk

management aspect of the project life-cycle. This is believed to be a crucial
232

element which is overwhelmingly absent. Indeed, none of the studies
explored from 2000 to the present time contribute anything to knowledge in
this respect.
Surprisingly, there is another sizeable gap in knowledge, this relating to
stakeholders’ ability to manage identified risks and control their effects on
time and cost. Only 0.09% of the studies surveyed mentioned this, and none
were from the Middle East.
Measures cited in previous studies were not properly validated because only
traditional management approaches, that do not involve the use of a
maturity level scale, were used. Besides, there is only one model of maturity
for risk response development and that is proposed by Crawford (2006). So,
the literature has been narrowed to focus more on Project Risk Management
and how it is influenced by ‘maturity’ in the risk response. Then, the Key
Success Factors (KSFs) of preventative and mitigation measures related to
the risk response development are partially identified in the literature and
later in the survey (questionnaire).

In fact, the literature review is

successful in confirming the relationship between the delays control
mechanisms and the risk response development. It does this firstly, by
connecting the KSFs of preventative and mitigation measures and the delays
factors for risk response, and secondly by connecting the risk response with
a ‘maturity’ level to allow for the risk response development.
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The revenue associated with construction projects in the UAE contributes
more than 14% of the gross domestic product (GDP) and the strategic
location in the region. It has been shown that as the UAE is the most
developing country in the Gulf it is characterised by a very large number of
construction projects, and that effective risk management has thus far been
a challenge in this context as delays still occur that could be mitigated.
Consequently, better use of project management knowledge and skills sets
in

construction

projects

should

be

made

in

order

to

bring

about

improvements in the risk response. If this were to occur, the social and
economic life within the UAE would be enhanced. So, in order to identify the
precise area that would benefit from risk response development, the
research findings have been able to show:
Improvement in the risk response to construction project delays in the
United Arab of Emirates (UAE) will only come about if there is a concerted
effort from many different parties in construction organisations because
within those organisations the traditional management practice prevails and
this is ineffective in controlling delay risks.
The methods which are intended to control delays in construction projects
rely only on the identification and assessment of risks, and it is rare that
KSFs for any method or measure are seen. Additionally, there is no a
manual for risk management for risk response in existence within the UAE
with the exception of just one emirate.
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However, the critical review revealed that the contribution of the risk
response development model proposed by Crawford (2006) is significant as
in attempting to apply this in the UAE, it has emerged that the new
knowledge it is able to provide is available for a wider audience and
professionals in the field.
Additionally, the known impacts of delay risks in the construction sector
have been attributed to two factors, these being: limited research, and the
traditional management approach used by construction companies that relies
on experience and personal judgments of individuals.

In addition, the

traditional way of controlling risks is characterised by a lack of success in the
risk response process and for this reason, it is not to be as regarded as the
modern risk management approach, and in any way as best practice in the
field.
The core value of any risk response strategy lies in its ability to handle the
continuing risks, which in turn affect the construction project positioning.
However, the global financial crisis of 2008-9 was (and remains) a major
delay risk, and little understanding has emerged as yet of the extent of the
influence occasioned by the financial crisis, on the delays experienced in
projects.
A standard Likert-type questionnaire constructed with four sections was
developed to collect the required data. 102 questionnaires out of 200 were
scaled with Likert measurements and subjected to statistical analysis to
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determine the variable contribution in the outcome of this research. The
questionnaire was pre-tested by three experts (a project manager in the
governmental public sector, a consultant in the private sector, and a
university associated professor in statistics) each of whom was asked for
feedback in order to refine the instrument where necessary. This procedure
was in accordance with the best practice advocated in the literature. Analysis
of data was done in descriptive and one-way ANOVA F-tests analysis at 0.05
alpha levels. Case studies, sampling, and the validity and reliability of the
research outcomes were discussed, and the findings were presented in
Chapter Five.
The multiple case study approach used by the researcher in Chapter four has
proved to be effective in allowing the overall study to claim validity because
real-life projects were investigated. In approaching each case study
organisation, the researcher indicated the purpose of the research and
sought participation from the appropriate personnel in order to collect data
from live or very recent projects. The review of the case studies conducted
through the interviews, document analysis, and site visits, revealed the
great potential for employing some KSFs of mitigation measures in the risk
response development. It was believed that delays could be controlled by
this approach. Consequently, convincing evidence relating to the ability of
preventative and mitigation measures to minimise the effects of delay risks
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was produced to put to the case study organisations as a means of
persuading developments in the company management system.

Typical findings, reported in Chapter Five, support the significance of the
need for appropriate risk response. Fourty seven causes of delay risks have
been highlighted. In addition, 22 KSFs of preventative measures and 15
KSFs of mitigation measures have been identified. Then informant’s ranking
of the 16 top KSFs of preventative and 10 KSFs of mitigation measures in
order of the priority have been carried out. These measures are then
considered in delays risk response development.

As a means of validating the outcomes, four professionals were selected
from the six case studies and interviewed to ensure critical discussion of all
the issues present in the questionnaire survey. It is believed, this model
represents an innovative strategy for controlling construction projects delay.

7.2 Conclusions
Based on the research work, the following conclusions can be drawn:
An extended literature review of construction delay risk has been carried
out. Previous attempts to identify and assess delay risk factors in the UAE
construction industry is conducted with ineffective processes that not
embrace proper risk response strategies for delay risks control. On-time
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completion since the financial crisis of 2008-9 has been negatively affected
by factors relating to clients, and to financial aspects concerning clients and
other stakeholders. This finding supports the outcome of previous research
conducted by the researcher in 2010 and later published as a joint paper
with her supervisor. It is clear from earlier research conducted in 2006 that
changes in the top factors associated with delay risks in construction
projects in the UAE have occurred. In addition, the cyclical nature of the
measures of delay risk control (MDRC) as shown in the existing research, is
characterised by traditional management approaches, with the main focus
being on the theoretical impacts upon projects rather than on the practical
risk response and validation. However, delay risk is critical in construction
project management so the first objective is embodied in this research in
order to find answers to the first question raised.

In pursuing the second objective, significant key success factors (KSFs) of
preventative and mitigating measures have been identified. These measures
provide an appropriate scale for developing construction projects and
ensuring their success.

It has been shown that mature practice can be

developed and found in top preventative and mitigation measures, and the
improvements can be identified. The significant gap between what is
advocated in the literature and what is happening in the field has also been
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contrasted. Not surprisingly, mitigation measure in particular can be the
driver for risk response process development.

The third objective has also been achieved. It has been revealed that
professionals in the field of project management were considered as being
more important than any other stakeholders in handling the complexities of
risk response development. In this respect, more than 50% of respondents
agreed on the need for the assistance of Expert Project Managers in the
development of the response to control delay risks. After prioritising the
need for such experts, the respondents believed that Clients, Construction
Managers and others came next in the order of importance in handing the
risk response development. At the same time, 40% of respondents agreed
on the need for a strong contribution by Consultants, Construction
Managers, and Trained Project managers in risk response development.

To achieve last objective, a risk response model to control delay risks has
been outlined. The model can be used in construction companies with high
turnover in the UAE. In this respect, the five levels of risk response maturity
identify the KSFs of the mitigation measures in the Disciplinary, Consistency,
Integration,

and

Optimisation

dimensions

throughout

the

model.

Furthermore, the model can be considered as presenting new knowledge in a
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wider field since delay risks since the recent financial crisis of 2008-9 are
common to many areas.
The model has been carefully validated, both theoretically and in practical
terms, through the discussions with interviewees from the selected case
studies. In all case, there was an agreement that will enable more effective
mitigation strategy for delay risks control. The responsive risks by the model
as agreed by the four interviewees will be determined before the negative
impacts on construction stage. It is argued, the model will also enable the
project stakeholders disputing to agree on unambiguous risk events at an
earlier stage. In addition, certain barriers associated with ineffective risks
response will certainly unavoidable without implementation a maturity
model. Notably, achievements in KSFs of preventive and mitigation
measures should be obliged in the model for successful, on-time project
completion, and should be recognised and updated in the organisation
management structure.

To format the test stage for the maturity levels (level 1 – level 5) at the
transition stages (Disciplinary, Consistency, Integration, and Optimisation) is
agreed

to

achieve

the

effectiveness

for

any

further

risk

analysis.

consequently, it pursues the transparency of the model for a specific risk
event.
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It is anticipated that by developing the risk response model, the process
itself will be more objective, particularly in delay risks control. This research
produces new knowledge that makes an important contribution in the risk
response realisation in construction projects in the UAE.

7.3 Contribution to Knowledge and Achievements
Recently, there have been some large disagreements occurring between
construction project stakeholders in the UAE, in achieving a fair resolution in
respect of incomplete/on-hold projects/delayed projects still persist. In an
effort to

address this

problem, the

researcher

has carried out an

investigation into the use of the participating methodology in a new
community, to add knowledge of how to embody the ideas, perspectives,
prejudices, language, culture and practices of that community. There has
been benefit deriving from this investigation. This has assisted in the
development of best recommendations associated with the problem.
The major contributions to knowledge are as follows:


There has been a review of the existing methodology in delay risks
identification and assessment as reported in the literature, and this has
brought value-added to the investigation performed by the researcher in
seeking to identify where new knowledge is required.



The delay risks management measures currently used in UAE construction
projects are based on the evaluation of risk factors only, and control
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measures influencing project success do not exist, so project managers
sacrifice much time and cost in risk response that cannot be complete. Risk
response in studies is neglected as stated by Syedhosini et al, (2009:753).
This study addresses that problem.


There is a lack of attention given to the relationship between risk response
and maturity levels in project management. This study addresses that
problem.
The study brings forward findings that can be promoted as the means to
enhance opportunities to control delay risks, and benefit practitioners in the
UAE given that so far, there has been no model of risk response
development by maturity levels for delay risks control. Moreover, one of the
unique features of the study is the creation of new knowledge by focusing on
the UAE. At the same time, the use of maturity modeling to handle
construction delay risks provides new knowledge for a wider audience.



The findings of the research as it has progressed have been published in
peer-reviewed international journals (See Appendix G) and presented and at
international conferences and published as proceedings (See Appendix D).
The publications will enforce the research in the UAE construction sector and
academic institutions and will encourage professionals, and particularly
academics, to open a new area of research.
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7.4 Recommendations for Future Work


In practical terms, risk management organisations in the UAE should provide
integrated training containing appropriate knowledge for society in general.
This should become part of a well-defined approach to risk management,
and it requires more experts in risk management who can provide both
general and specific training of various kinds to ensure that effective risk
response processes are developed.



The model should be developed further to become more practical and ensure
that the lesson learned aspect is highlighted. It is accepted that the research
into the KSFs of preventative and mitigation measures seems to ease the
approach to the identification of the maturity levels associated with risk
response development.



This model should be trialed with more real-life cases that have experienced
delay risks since the recent financial crisis that began in 2008-2009.
Observations related to the case studies were conducted from the senior
project managers’ departments, and these revealed that the project staff
were more comfortable discussing the risk response process problems, and
hence, more information was forthcoming. Hence, more research could be
undertaken with project staff to enhance the knowledge and understanding
in the area.
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Generally, project managers perceive the model as being suitable for risk
response development with both large and small projects, but some of them
believe the model is too resource-intensive for small projects. In addition,
some project managers recommend the development of regulations to
ensure process integration and optimisation.
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Appendices
Appendix A
Piloting Questions (Interviews)
Omayma Motaleb, PhD Student, The Robert Gordon University, UK.
Section A: General information
Name (Optional)…………………………………………………………..
Position…………………………………………………………………………
Type of organisation …………………………………………………..
Years of experience:……………………………………………………
Address: ……………………………………………E-mail………………………………………………..
Telephone……………………………………………Fax……………………………………………………
Section B: Structured questions with open answers
1- Risks are antonymous to construction projects successful completion; do the
construction

project

companies

identify

and

quantify

delay

risks

in

construction projects?

2- Does your construction organisation adopt measures for delay risks to meet
the project success? If yes, Please specify

3- Does your organisation adopt a plan for stakeholders management in risk
control?
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4- In the view of the recent financial crisis, can it be said that construction
companies owned/prepared financial effective/mature method/model to
control delay risks?

5- Project failure brings dissatisfaction to stakeholders’ community. Do the
construction organizations appropriately use risk response process to
prevent project failure? If yes, Please specify

6- In the light of project control performance, do project managers/team
practice is determinant on project performance?

7- Do

construction

companies

in

UAE

have

implemented

any

preventative/mitigating measures for risk response development instead of
the traditional management in the determination of minimizing delay risks?

Please Comment generally on what you think to solve the problem of
projects risks delays
Thank you very much for your contribution. Feedback will be
provided
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Appendix B
QUESTIONNAIRE
Development of a Risk Response Model to handle Delays of Construction
Projects in the United Arab Emirates

The main aim of the questionnaire is to gather and assess data on your perceptions
in relation to the risks of delays in construction projects for academic purpose (PhD
research). The questionnaire is in four parts. Part I seeks to collect information on
your organization’s background and recent projects. Part II assesses your views
about risks/factors causing delays in completion of construction projects. Part III
assess/ asks your opinion/s on risk response development based on the Key
Success Factors (KSFs). Part IV assesses the interconnection between risk response
development and stakeholders contribution. The research is targeted at companies
and organizations (Public & Private sectors) including academics within the UAE.
Confidentiality will be provided and the data will be used for academic purposes
only.
Please kindly fill the Questionnaire below:
Part I
BACKGROUND INFORMATION
Please kindly respond to the following
1. Your name (optional): __________________________________________
2. Your organization name (optional): ________________________________
3. Your title in your organization: ___________________________________
288

4. Your location (Emirate): ____________________________
5. Your professional role in your company/organization:
�Contractor Project Manager

� Developer

�Contractor

�Financier

� Consultant

� Other, please specify……………

6. Which a sector do you work in?
�Government Authority

�Construction Project Company

�Consultant Company

�Contractor Company

�Other, please specify……………

7. Please indicate which of the following describes the nature of your
company/organization’s projects.
�Transport projects

� Civil Engineering Projects

�Stadium/ Exhibition/shopping centre

� infrastructural projects

�Power (energy) projects
�Health service projects

�Water/Waste water treatment project
� others, please specify…………

8. Please indicate the number of employees in your company/organization.
�Less than 20,

� 21 to 50

� 51 to

�81 to 110

80

� 111 to 140

� Others

9. Please indicate your company’s annual estimated turnover.
� Less than $5 million
�Over $5 million
10. Please estimate the duration of the

last executed project
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� Less than 12 month,

� 12 month to 18 month

�18 month to 24 month

�24 month to 30 month

� 30 month to 36 month

� other……………..

11. Please indicate the actual time spent by your company to complete the last
executed project.
�Less than 12 month

� 12 month to 18 month

� 18 month to 24 month,

� 24 month to 30 month

� 30 month to 36 month

� other, please specify……………

12. Please indicate your personal experience in the following:
Years of experience
0-5

5-10

Project management

�

�

�

�

�

Consultancy

�

�

�

�

�

Contracting

�

�

�

�

�

Developers

�

�

�

�

�

Other, please specify……

�

�

�

�

�
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10-15

15-20

≥20

Part II
13. RISK FACTORS CAUSE DELAYS
Please rate the risk factors caused delay and affected time and cost in your recent
construction projects: 1=less likely, 2=likely, 3=highly likely
No

Risk factor
CLIENT

1

Change orders

2

Lack of capability of client representative

3

Slow decision- making by client

4

Lack of experience of client in construction

5

Unreasonable constraint by client
FINANCIAL

6

Inflation/prices fluctuation

7

Fund approval delay

8

High interest rate

9

Client’s financial difficulties

10

Developer financial difficulties- crisis effect

11

Contractor payment (delayed approval)
CONTRACTOR

12

Inappropriate construction methods

13

Late delivery of materials

14

Inaccurate cost estimating by contractor

15

Unskilled labours

16

Technical difficulties

17

Commitment by contract to changes agreement

18

Dedication/reliability of subcontractors

19

Poor technical performance
CONSULTANT

20

Inadequate consultant experience.
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1

2

3

21

Poor design & delays in design

22

Slow response and poor inspection

23

Designers do not incorporate with client’s Requirements

24

Inaccurate documentations

25

Poor awareness of cultural design
PROJECT MANAGER

26

Poor site management & supervision

27

Incompetent project team

28

Unqualified project managers

29

Misdirection of team members

30

Improper project planning / scheduling

31

Inaccurate time estimating

32

Improper feasibility studies

33

Lack of team communication /coordination

34

Lack of site safety

35

Outdated of site information

36

Inadequate team knowledge

37

Irregular project reporting

38

Inadequate of fund allocation

39

Lack of project team formal training
UNFORESEEN

40

Weather condition

41

Lack of technology

42

Late approval starting/completion certificate

43

Difficulties in supply of electricity and water

44

Problem with neighbors.

45

Increase cost of materials

46

Financial crisis effects (deduct salary, accommodation, etc)

Part III
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14. Key Success Factors (KSFs) of Preventative Measures priority for delay risk
response development by professional group, average score based on a Likert scale
of 1 to 3, 1= Less likely, 2=Likely, 3= Highly likely
No
1
2

Preventative

Measures

Planners’ knowledge for effective risk plan
Bidding re-analysis and Contract performance

3

Anticipate risk (identification)

4

Technology utilization

5

Stakeholders competency (communication)

6

Share high impact risks with other
stakeholders(risk owner)

7

Decision support system ( decision-making)

8

Funds-budget management

9

Project team performance in risk definition

10

Quantitative & Qualitative risk analysis
template

11

Risk assessment

12

Labours’ personal skills

13

Contingency plans review

14

Risk management training

15

Project management office (PMO)

16

Update project management training

17

Construction techniques update

18

Project crisis programme (financial crisis)

19

Team Knowledge in civil codes of the country

20

Product positioning ( market success)

21
22

Cash flow management
Municipality process for new design approval
(governmental issue)
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1

2

3

15. KSFs of Mitigation Measures priority for delay risk response development by
professional group, average score based on a Likert scale of 1 to 3, Less likely,
2=Likely, 3= Highly likely
No

Mitigation Measure

1

1

Lesson learned practical use

2

Contingency plan for each new risk item

3

Practice and learning in the field

4

Delay analysis template

5

Overlapping activities management

6

Optimal risk allocation plan

7

Coordination with sub-contractors

8

Project team productivity optimisation

9

Construction method technique

10

Municipality approval process

11

Supervision for risk identification

12

Incentives and rewards adequateness

13

Change request management

14

Risk transfer (integration in insurance
consultation)

15

New risks reviews (update) in the risk
plan
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2

3

Part IV
16. Please predict the level of contribution that can be achieved by one of the
following project stakeholder(s) for risk response development. 1= no contribution,
2= less contribution, 3=moderate contribution, 4=high contribution, 5= extremely
contribution

Please tick

as

applicable (You may tick more than one box)

1

2

3

4

Client

�

�

�

�

�

Consultant

�

�

�

�

�

Construction Manager

�

�

�

�

�

Financier

�

�

�

�

�

Site engineer

�

�

�

�

�

An Expert Project Manager

�

�

�

�

�

A Trained project manager

�

�

�

�

�

A Functional manager

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

An external analyst
Other, please specify……

5

17. Please indicate any comment on what you think generally on the main
constraints on your project progress/completion and appropriate delays risk control
18. Would you like to receive the summary results of this questionnaire survey?
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� Yes, please. My email address is _______________________________
� No, thanks.

Thank you very much for your co-operation. Your contribution will be added
significantly to this research.
If you have further questions relating to this survey, please contact Omayma
Motaleb
Email:

o.h.motaleb@rgu.ac.uk or omaimahashim@hotmail.com
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Appendix C
Interview Questions for Validation of the Model
1- Do you consider the Model practically can approach the risk response
development for delays control in construction projects?
Yes……………………………No………………………………Explain?……………………………………
2- Does the risk response process in the Model differ from the theoretical
process?(close)
Yes…………………………………No…………………………Explain?……………………………………
3- Originality: Do you think the use of maturity modeling to handle construction
delay risks provides new knowledge for a wider audience in the UAE?(close)
Yes………………………No………………………………Explain?……………………………………………
4- Do you think the Model can improve the risk management for construction
project organization in the UAE?(close)
Yes………………………No……………………………Explain?………………………………………………
5- What do you consider to be the most important the Model usefulness to
large projects or/and to small projects?(open)
6- Do you have any recommendations?(open)
……………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………….
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2- Motaleb, O., and Kishk, M. (2012) A Risk Response Plan Framework for
Housing Construction Project Delays in the UAE. COBRA, Proceedings the
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Appendix E
Supplementary Questionnaire

This is a supplementary questionnaire related to research “Development of
a Risk Response Model to handle Delays of Construction Projects in
the United Arab Emirates”

Please kindly answer the questions below:
The questions will test the “Maturity” of your organization dealt with recent
projects for risks response development to control delay risks.
Definition of “Maturity”: An organization being in a perfect state of
condition to achieve its objectives or means fully developed or perfected, in
general usage.

Q1: Does your company use/own any “Maturity” model for risk
response development in delay risks control. Please choose from the
scale below:
1- Less likely
2-Likely
3-Highly likely
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Q2: Please choose the suitability of your recent “maturity level” in the case
study for risk response development
Level 1

- Risks are considered as they arise
- Determination of mitigation strategies or contingency plans for
future is seldom

Level 2

- Informal gatherings on the strategies to deal with the risk
events
- A risk management (RM) plan that documents the procedures
to manage risk
- Contingency plans for near-term risks and mitigation strategies
for large projects

Level 3

- Templates are used
- Contingency plans and mitigation strategies are identified for
each risk item

Level 4

-Integrated with cost management, time management,
finance/accounting, strategic planning processes and project
office

Level 5

- Lessons learned are being captured
- A process for tracking the use of project reserves is in place

Thank you very much for your co-operation. Your contribution will be added
significantly to this research.
If you have further questions relating to this survey, please contact Omayma
Motaleb Email:

o.h.motaleb@rgu.ac.uk or omaimahashim@hotmail.com,
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Appendix F
Sample Companies’ Documents
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302
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Appendix G

Peer -Refereed Journal Publications (Full Citation)

1- Motaleb, O., and Kishk, M. (2014), “Assessing Risk Response Maturity:
A Framework for Construction Projects Success in the United Arab
Emirates”, International Journal of Managing Projects in Business,
Vol.7 No.2.
Assessing Risk Response Maturity: A Framework for Construction
Projects Success in the United Arab Emirates

Abstract
A construction project is considered to be successful when it is fully
developed and completed according to its objectives and intended process,
and within the stipulated timescales. Maturity is a key requirement for risk
response. This is especially true for construction projects within the United
Arab Emirates (UAE) since the costs associated with the delay of
construction projects have reached $767billion, and more than 50% of all
such projects are on hold as a result of the recession that began in 20082009. Given that construction projects operate with immature management
systems, there is still a need for the development of approved measures to
ensure project success. The objective of the research work that underpins
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this paper is, therefore, to examine the effectiveness of project management
maturity in mitigation measures for risk response within construction
companies to influence project success. Ninety-three questionnaires were
collected from respondents in different construction companies in the UAE, in
order to assess project maturity in construction projects. Fifteen key success
factors emerged from the literature and the questionnaire survey as being
susceptible to improvement with increasing the project success. The results
reveal that maturity can be improved by developing mitigation measures
which positively influence risk response for project success. Based on these
results, a framework is proposed to improve the practical functioning of risk
response. This framework provides a better risk response to achieve a
higher level of maturity. One of the unique features of the study is the
creation of new knowledge by focusing on the UAE. At the same time, the
use of maturity modelling to handle construction delays risks provides new
knowledge for a wider audience.

Keywords: Maturity, project management, project success, risk response,
UAE.

1 Introduction
All projects are unique in respect of their content and scope, but there are
certain inherent risks that pertain to them all, and unexpected changes can
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occur with any project. Risk response has been discussed and classified in
systematic management standards to be of the ‘acceptance’ type or the
‘reduction’ type, it being suggested that ‘acceptance’ should be the strategy
if the risk impact is relatively insignificant (using a contingency plan) and it
is possible for mitigation in new risks reviews and to update the risk plan
(Flanagan and Norman, 1993), and that ‘reduction’ should be adopted where
immediate action is required. It is also suggested that in this reduction
activity, the costs, savings and benefits should be compared. Another option
exists, that being to ‘transfer’ the risk to another party, and in this case it
should be transferred to the party most capable of managing it. Hillson
(1999) suggested warranties and guarantees as effective risk transfer
measures for response. Other research by Zhi (1995), observes risk
response to be dealt with through the three channels of: response by
contracts, by retention, and by insurance. Elimination of risks is obviously
preferable where such risks are unacceptable, but in reality it is impossible
to totally remove such risks.

Risk response is not usually cost effective because projects face unexpected
changes varying from simple to chaotic changes or variations (De Meyer et
al., 2002). One further option exists, that being to manage the risk response
with matured systems, and in this case, the response should be developed
and then managed by the party most capable of managing it. This act of
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management is seen in the work undertaken by Turner (2000), who claimed
that the concept of project management (PM) in construction organisations
generally includes the notion that management actually focus on a single
project, a single location, and on project output and input rather than on the
actual project process. In this case, there is no attention paid to ‘process
maturity’. ‘Maturity’ in this sense refers to the level of organisational
development, and the degree to which it operates in perfect conditions
(Andersen and Jessen, 2003; Cooke-Davis, 2005), and works according to
best practice benchmarks (PMI, 2002). Clearly, the formal identification and
discussion of theses aspects of risk response indicate the importance of the
issue within the United Arab Emirates (UAE) since the costs associated with
delays risks of construction projects have reached $767 billion, and 60% of
such projects are on hold as a result of the recession that began in 20082009 (Motaleb and Kishk, 2013). In fact, research in the area of risk
response is still neglected (Syedhosini et al., 2009), and this is a situation
that

should

be

redeemed

since

reduction,

protection,

contingency,

acceptance, and transfer types (Risk Management Guidelines, 2003) are all
known to affect the overall strategy of the project, albeit in limited areas of
risk (APM, 2006). In addition, since it is not possible to provide a
comprehensive list of mitigation measures, the authors claimed the
commitment for specific risk mitigation measures by assessing key success
factors.
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The next sections identify the critical view for risk response development. A
framework is then developed to operationalise these plans.

1.1 Risk Response Strategic Development
Risk response development in terms of delays risks is a crucial process
within the wider field of risk management, but as already intimated, it has
not yet been fully implemented in many construction companies in the
United Arab Emirates (UAE). Furthermore, few studies provide evidence of
the usefulness of risk management practice in controlling delays risks. That
said, risk response is known as a guiding process in decision-making to
reduce conflicts and increase co-operation among the project stakeholders
and to create the essential conditions for optimal risk identification and
assessment to determine whether a risk has increased or decreased. This
has encouraged construction companies to focus more on the development
of risk response strategies to avoid such delays risks through risk mitigation
measures. Demonstrating a close-fit view with past and recent research as
published in the literature, the paper now discusses mitigating measures for
risk response development from several options. In general, there is a very
great noticeable lack of knowledge in the area of risk response in the UAE
since risk identification and assessment have been carried out in many
projects by construction professionals and stakeholders, but still the risks
have not been removed. Although, such development has generally been
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considered to ensure comprehensive identification and assessment of risks
through project planning in risk management (Cooper and Dale, 2005),
identification and assessment is worthless in the risk management process
unless risk response can be developed and defined.

As already mentioned, risks response in construction has not yet been fully
addressed, but over the years, many studies have been undertaken in quite
different environments, and have critically reviewed the issue of delays risks
in order to determine the causal factors. From these studies, significant
factors related to the client and project managers, the contractors, and
financial problems, have emerged in the latest research in the UAE (Faridi
and El-Sayegh, 2006; Motaleb and Kishk, 2013) and in such cases in other
countries (Kaliba et al., 2008; Long et al., 2008; Low et al., 2009). In
particular, the quantified risks like change orders, and on-time performance,
would benefit from such inputs of this research since the traditional project
management approach omits these completely, and hence, does not
consider the potential for change nor the way to deal with it. Additionally,
the traditional management technique has failed to ensure that the most
appropriate tools for evaluating the way to respond to risk are used.
Consequently, it can be appreciated that the management of the outcomes
from each category-related delay risk may require a mature risk response in
its development rather than the traditional management, and accordingly,
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there would be a need to allocate certain priorities in the risk response
mitigation measures.

1.2 Risk Response-Maturity Relationship
Having reviewed the literature relevant to risk management, it appears that
risk response is the most important process since this determines the ability
of managers to enhance opportunities and reduce threats in projects. More
specifically, the risk response development has the potential to create the
essential

conditions

for

optimal

risk

maturation

in

respect

of

the

identification and assessment of risks. This would allow managers to
determine whether a risk has changed in nature or not. Earlier research has
encouraged the risk response through contingency plans that should be
provided by the project manager (Risk Management Guidelines, 2003).
However, although mitigation measures are useful, and indeed commonly
used in the development of a risk response process, the mitigation route is
identified as the most expensive (Cooper and Dale, 2005). Hence, it is
advisable for clients to take responsibility for each agreed risk response
(Burtonshow, 2009), and deal effectively with risk severity for cost effective,
time success, positive procurement, quality, and schedule plan outcomes
(Sanghera, 2010).

Consequently, it can be understood that in order to

assist risk response development, it is essential to implement a maturity
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scale, and to conduct practical research to make an assessment of its
potential usefulness. According to Loosemore et al. (2006), maturity is the
knowledge of how to mitigate risks, it is a continuity system for any form of
business that needs to cope with, and recover from, risk events. In addition,
typical risk-mature organisations have awareness and sensitivity towards
risks and social and financial responsibilities to stakeholders. Loosemore et
al. (2006) confirm these arguments, claiming that risk-mature organisations
encourage those within the supply chain to take responsibility for the own
risks. Furthermore, organisations with risk-mature systems tend to have a
permanent risk management team, are continuously communicating and coordinating with each other, and reviewing risks for the slightest change. It
can be seen that only a few studies in construction project management
have concerned themselves with exploring how a more developed approach
to risk response development, rather than the traditional one, could be more
valuable. It is also reasonable to expect that all stakeholders in construction
projects should possess sufficient knowledge to enable their effective
participation

in

decision-making

(Motaleb

and

Kishk,

2013),

yet

stakeholders’ experience of contributing to risk management efforts is
limited because of the emphasis on the traditional approach that excludes
them. Therefore, risk response in a maturity system is a vital process in risk
management and appears to be the most important tool for project success.
In addition, the review of mitigating risk response measures, as discussed in
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the literature, supports the contention that such measures are adapted when
considering project risk response development in ‘maturity’ levels. In Table
1, scales for risk response development are indicated and tested by one of
the Risk Management Maturity Models called the Project Management
Maturity Model (PMMM), which has five levels: level 1 - initial process, level
2 - structured process and standards, level 3 - organisational standards and
institutionalised process, level 4 - managed process, and level 5 - optimising
process. The components of risk response development within the overall
framework of risk management have been provided for complete definition
and benchmarking by the previous five levels, as outlined by Crawford
(2006). So, the suitability of the test framework for risk response
development has been confirmed since detailed descriptions are provided for
each component. In particular, in this study, efforts to explore what occurs
at each risk response development maturity level will answer the question of
why the issue of risk response mitigation measures is the least developed
and studied among all project management components in the knowledge
area, and how and when it such measures can achieve the goals required
for project success.
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Table 1: Component-maturity Level Matrix of PMMM (Crawford, 2006)
Level 1

- Risks are measured as they arise
- Willingness to determine mitigation strategies or contingency plans for the
future is low

Level 2

-Informal project team thinking about the strategies to deal with the risk
events
- Risk response may be in avoiding, mitigating or accepting (risk management
plan that document applicable procedures to manage risk)
- Mitigation strategies implemented for large projects and contingency plans for
short-term risks

Level 3

- Use of templates
- Identification of contingency plans and mitigation strategies for each risk item

Level 4

-Integrated with time management, finance/accounting, and cost management
strategic planning and processes

Level 5

-Lessons being learned
-Project reserves tracked in place by a process

2 Research Design
The overall aim of the research was to assess the relationship between
project management maturity (PMM), and three types of risk response
mitigation measures (reduction, transfer and absorption) have been chosen.
Fifteen

key

success

factors

enhanced

the

risk

response

maturity

(development) related to mitigation measure in construction projects in the
UAE (see Table 2).

Variables are proposed as follows:

X stands for PMM as a dependent

variable. Fifteen key success factors are considered as independent
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variables, Y relates to mitigation measures groups (reduction, transfer and
absorption); these measures have been identified in many cases by
construction companies in the UAE. The consequent dependent variable
relating to risk response development for project success is called Z.

In order to assess the value of the PMM (Crawford, 2006) in promoting
project

success,

maturity

levels

within

the

project

were

explored.

Participants were asked in a questionnaire, to evaluate the suggested
mitigation measures for risk response development in the PMM in respect of
fifteen key success factors related to mitigation measures.

3 Research Methodology
Accordingly, the research involved a literature review, questionnaire, and
statistical analysis (descriptive and by ANOVA) to answer the research
question. The questionnaire was adopted as a means of collecting reliable
and quantifiable data at a reasonable cost (Peterson, 2000). Hence, a
quantitative approach was used to secure the data. The questionnaire was
completed by 93 individuals (project managers, contractors, consultants,
and others [i.e. engineers, developers and financiers]) in high scale
construction

companies

that

provide

semi-formal

risk

management

programmes for their managers in order to enable them to be more effective
in their project management. The companies concerned were located in both
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Abu Dhabi and Dubai Emirates.

The Project Management Maturity (PMM)

was assessed in order to consider the basic layers in project maturity that
allow for developing mitigation measures to be addressed throughout project
management practice. In addition, the questionnaire was designed to test
the influence of the ‘maturity knowledge’ about the fifteen key success
factors related to mitigation measures in risk response in practice. All
candidates were asked the same questions, and asked to choose answers
from among the same set of alternatives on either a three-point, or fivepoint Likert-Scale, hence being asked questions with the opportunity only for
fixed responses. The questions covered the following areas:


Demographics (informant details concerning professional role, years of
experience, types of project, sector).



The

significance

of

the

mitigation

measures

for

risk

response

development for project success.


The perceived maturity level for effective risk response that can be
improved by the assigned mitigation measures (15 key success
factors) and capabilities from assigned stakeholder(s) participation.

Therefore, hypotheses are based on the questionnaire and presented as
follows:
H0: There is no significant difference in opinion between the group of
stakeholders (project managers, contractors, consultants, and others) in
respect of the belief that PMM (X) can be improved by development in
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mitigation measures (Y), and consequently achieve risk response maturity
higher level(s) for risks control.
HA: At least one from the above factors is different from others

Table 2: Assessment of Mitigation Measures in PMM
No

Key Success Factors-related Mitigation
Measure

Matching Maturity Level

REDUCTION

According to Crawford (2006)

1

Practical use of lessons learned from past experience

Level 5

2

Contingency plan for each new risk item

Level 3

3

Practice and learning in the field (active project
manager support for long term mitigation strategy in
time management)

Level 4

4

Delay analysis template

Level 3

5

Overlapping activities management considering
budget and schedule integrated management

Level 4

6
7

Optimal risk allocation process plan
Coordination with sub-contractors - time integration

Level 5
Level 4

8

Project team productivity optimisation – integrated
resources (Expert manpower/efficient equipment/
technology)

Level 4

9

Construction method technique as a mitigation
strategy for large projects
Municipality approval process for change requests time integration
Risk identification supervision – optimization
Adequate incentives and rewards - strategic
planning
Develop change management (variations) - lesson
learnt

Level 2

TRANSFER

According to Crawford (2006)

10
11
12
13

14

Insurance

integration

consultation

–

cost

Level 4
Level 5
Level 4
Level 5

Level 4

management
ACCEPTANCE
15

According to Crawford (2006)

New risks reviews and update the risk plan

Level 3
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4 Results


The

questionnaire

was

completed

by

93

professionals

in

35

construction, consultancy, and contracting companies in the UAE, 88%
from Abu Dhabi Emirate, 12% from Dubai emirate in public and
private

sector.

They

were

completed

in

a

four-month

period.

Respondents occupied different professional roles (see Figure 1), more
than 50% had 5-10 years’ experience (see Figure 2), and the type of
construction projects in which they were involved varied in size and
number (see Figure 2), with a higher percentage being engaged in civil
and infrastructure engineering projects.



Firstly, descriptive analysis was undertaken of the responses to
questions relating to the overall positive expectations of risk response
development in project practice with reference to the development in
the fifteen key success factors related to mitigation measures and
matched through the PMM five levels (see Figure 3). It is clear that
%50 of: i) Project managers scored 2.133, ii) Contractors scored
2.133, iii) Consultants scored 2.267, and iv) Others scored 2.067.



Then one-way ANOVA was used to confirm the fact that all average
scores for the different groups (Project managers, Contractors,
Consultants, and Others) were almost the same. It was noticeable that
there was no significant difference between the groups in RISK
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RESPONSE BY DEVELOPING REDUCTION MEASURE in the following
factors : practical use of lessons learnt from past experience
(p=0.341> α=0.05), contingency plan for each new risk item
(p=0.489 > α=0.05), practice and learning in the field (active project
manager support) (p=0.756 > α=0.05), delay analysis template (
p=0.171> α=0.05), optimal risk allocation plan (p=0.828 > α=0.05),
co-ordination with sub-contractors development (p=0.215 >α=0.05),
project

team

productivity

optimisation

(p=0.835

>α=0.05),

construction method technique (p=0.270 >α=0.05), municipality
approval

process

(p=0.166

>α=0.05),

adequate

incentives

and

rewards - between contractors and clients (p=0.252 >α=0.05),
develop

change

request

management

(p=0.093

>α=0.05),

and

marginal significance difference BETWEEN THE GROUPS in supervision
for risk identification (p=0.045 <α=0.05).

RISK RESPONSE BY

DEVELOPING TRANSFER MEASURE in the case of insurance (p=0.988
>α=0.05), and RISK RESPONSE DEVELOPMENT BY ACCEPTANCE
MEASURE in new risks reviews (update) in the risk plan (p=0.680
>α=0.05), meaning that the null hypothesis in Variable Y (see Table 3)
was not rejected.



In addition, the null hypothesis was not rejected in Variable Z, as a
strong relationship was indicated between mitigation measures, and
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PMM levels. Two respondents pointed to level 1, four to level 2,
whereas 28, 34 and 25 respondents believed the developing mitigation
measures can affect risk response through maturity in the higher
levels of 3, 4 and 5 respectively. This confirms the assessment in Table
2 and results in Figure 5.



One-way ANOVA was also used to confirm that there was no significant
difference between the groups in their beliefs that the client,
consultant,

contractor,

expert

project

manager,

trained

project

manager, construction manager, functional manger, external analyst
and site engineer, can work together as a team to development
mitigation measures to higher levels of maturity and identify risk
response development for project success and delays risks control (see
Table). The exception was with financiers (p=0.022<α=0.05).
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Figure 1: Professional roles in the construction companies
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Figure 2: Professionals’ Years of Experience
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Figure 3: Type of Construction Projects

Figure 4: Development of mitigation measures factors
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Table

3: ANOVA Test for Significant Difference

between Groups in

Developing Mitigation Measures in PMM
No.

Mitigation
Measure

Key Success Factors

Reduction
1

Practical use of lessons learnt from past
experience
Contingency plan for each new risk item

2

ANOVA
ANALYSIS
RESULT
pF
value
1.131
0.341
0.815

0.489

3

Practice and learning in the field (active
project manager support)

0.396

0.756

4

Delay analysis template

1.710

0.171

5

0.434

0.729

6

Overlapping activities management
considering budget and schedule
Optimal risk allocation plan

0.296

0.828

7

Coordination with sub-contractors

1.520

0.215

8

Change the construction method

1.329

0.270

9

Project team productivity optimisation –

0.286

0.835

10

resources
Municipality approval process

1.733

0.166

11

Supervision for risk identification

2.788

0.045

12

Adequate incentives and rewards

1.386

0.252

13

Change request management (variation)

2.203

0.093

Integration of INSURANCE consultation

0.043

0.988

New risks reviews review (update) in the

0.505

0.680

14

Transfer

15

Acceptance

risk plan
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Figure 5: Effective of Mitigation Measures through PMM for Risk Response
Development

Table 4: Descriptive Analysis of Improving Risk Response in PMM by Project
Stakeholders
Stakeholders
Client
Consultant
Construction
manager
Financier
Site engineer
Expert project
manager
Trained
project
manager
Functional
manager
External
analyst
Contractors

Percentile
50%
4
4
4

Percentil
e 75%
5
4
5

Range

Maturity Level

Level 4-Level 5
Level 4-Level 4
Level 4-Level 5

Level 4
Level 4
Level 4

4
3
5

5
4
5

Level 4-Level 5
Level 3-Level 4
Level 5-Level 5

Level 4
Level 3
Level 5

4

4

Level 4-Level 4

Level 4

3

4

Level 3-Level 4

Level 3

3

4

level 3-Level 4

Level 3

2.5

5

Level 3-level 5

Level 4
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Table 5: Assessing Professionals’ Capabilities for Risk Response Development
in PMM
Stakeholders

F

p-value

Client

0.296

0.828

Consultant

1.954

0.127

Construction manager

0.962

0.415

Financier

3.366

0.022

Site engineer

1.960

0.126

Expert project manager

1.028

0.384

Trained project manager

1.660

0.182

Functional manager

1.484

0.225

External analyst

0.711

0.549

Contractor

0.707

0.707

5 Discussion
As mentioned earlier, the level of project management maturity within the
company is important for delivering projects on time and cost-effectively.
The five levels in the maturity model (Crawford, 2006) provide an
appropriate scale for developing construction projects and success as
suggested in Table 2. It is clear that %50 of each group of Project
managers, Contractors, Consultants, and

Others have scored almost the

same median (see Figure 4) when they assessed the key success factorsrelated mitigation measures for risk response development by maturity
suggested by Crawford (2006). As seen from the data analysis, the practice
can be developed and found at higher levels of maturity, and the
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improvements are identified as being in the following key success factors
related to three mitigation measures (reduction, transfer and acceptance)
for risk response in Table 2: practical use of lessons learnt from past
experience (level 5), up-dating project schedule for any new identifying risk
(contingency plan for each risk item) (level 3), more practice learning in the
field (active project manager support for long term mitigation strategy in
time management) (level 3), use template for delay re-analysis (level 3),
Manage

the

overlapping

activities

considering

budget

and

schedule

integrated management (level 4), proper plan for optimal risk allocation
(level 5), co-ordination with sub-contractors for time integration (level 4),
Increase

project

team

productivity

–

integrated

resources

(Expert

manpower/efficient equipment/ technology) - risk buffering (level 4), change
the construction method as a mitigation strategy for large projects only
(level 2), municipality approval process for change requests - time
integration (level 4), exchange of adequate incentives and rewards strategic planning (level 4), develop change management – lesson learnt
(level 5), and marginally, there is significant difference in regular supervision
for risk identification checklist (level 5).

There was also agreement by stakeholders (with the exception of the
financier) concerning their capabilities to improve risk response within the
project maturity model. Implicitly, these findings indicate improvements in
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risk response mitigation measures within maturity in higher levels 3, 4 and 5
(see Table 4), and consequently the construction company can: i) optimise
senior management support for project delivery, ii) integrate tools and
techniques required for the process, iii) identify strategic organizational
goals for long-term planning, and iv) develop levels of project management
maturity through training, workshops, etc. provided by the company, since
there were improved personal skills, and previous experience was used.
However, it was also noticed from the survey findings that there was limited
understanding of the project management maturity models, and this may be
the reason behind the lack of mature management systems. As a result,
there appears to be needed to re-examine the effectiveness of project
maturity levels in live cases in the UAE construction companies in order to
re-define the risks response for project success in the future. Furthermore,
according to the survey, there are many construction companies at maturity
levels 1 and 2 in the UAE, although fortunately, high scale companies are
seen as being at level 3 with a few at level 4. Clearly, progression to the
higher levels can only be made when the preceding level is satisfied, thus
meaning that there is still much work to do. The results obtained show that
maturity functions to provide a competitive edge in construction project
management in the UAE, thereby revealing the effectiveness of the scale of
project management maturity.
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The expectations of construction professionals in the UAE is that matured
mitigation measures for risk response in construction project settings can
ensure adequate use of skills and can put the knowledge acquired from
previous experience into practice with new projects.

These professionals

were demonstrating practice at least at level 3 of the maturity model.
However, in order to expose and avoid any pitfalls, and indeed to ensure
that all professionals have adequate levels of competency, more focus
should be given to ‘Maturity’ in the project management training provided
for professionals who are earmarked to assume responsibility for project
control, since such enhanced training will bring benefits to all the
stakeholders and to society in general. Such training should involve project
co-ordination,

project management

systems

development, and active

reporting, as well as knowing how to benefit from the lessons learnt from
past experience in order that a higher level of maturity can be achieved.

The main problem seems to be that traditional management is adopted by
project managers in organisations dealing with construction projects, and
that this is done as a matter of the managers’ preference. However, where
Level 3 and 4 maturity was evident, it was clear that this had been built
upon Levels 1 and 2, and that a good basis in these lower levels enabled
adequate developments at higher levels. Nonetheless, the survey in several
companies and in the private sector in particular, revealed deficiencies in
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Levels 1 and 2, and the need for their companies to introduce generic
training to remedy this problem. In the absence of such training within the
private sector, there was no knowledge-sharing, and no consistency in job
roles

and

responsibilities

specifically

for

those

involved

in

project

management. Clearly, it is not possible to aspire to the subsequent levels
unless the levels before those are reached to a satisfactory standard.
Nonetheless, it is still possible to make plans for the higher levels in a
framework (see Figure 6).
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Identify risk response
option

Select risk response
option

• Appropriateness of mitigation
measure to a specific risk (i.e.
reduction, transfer, acceptance,
etc.)
• Test existed maturity rating (i.e.
level 1-level 5)
• Conduct practical key success
factors related to the
mitigation option
• Develop the key success
factors by maturity levels
• Estimate time and cost towards
benefits

• Develop risk response
effective option (impact on
single and/or multiple risks)
Implement risk response • Identify stakeholders in project
maturity management
option
• Training, lesson learnt and
documents

Figure 6: A Framework for Risk Response Development
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Orientation and change efforts in organisational maturity were invisible and,
therefore, respondents felt a need for more visibility in this area so that
could operate as a benchmark against which companies could assess the
performance of their projects business.

This study has shown an approach to project maturity that could ultimately
produce better project performance and delivery. More specifically, the
stages should be sequenced according to the framework outlined in Figure 6.
In this framework the steps are identified. At Layer 1 there is a need to
identify risk response from options so that the mitigation measures are
appropriate to specific risks (i.e. reduction, transfer, acceptance, etc.) and
not to follow traditional approaches. At Layer 2, there is a need to build
foundation risk response selections which are in themselves generic practical
key success factors related to the mitigation option, to develop the factors
by maturity levels, and then estimate the time and cost for a solid option.
These first two LAYERS are considered as crucial in providing the building
blocks for subsequent maturity. At Layer 3, among the option(s) identified
are the risk response effect, develop risk response effective option (impact
on single and/or multiple risks), identify stakeholder(s) in project maturity
management, and finally, training, lesson learnt, and documents for future
use.
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The critical gap that has been exposed in this study, that being the lack of
knowledge

concerning

‘maturity’

in

the

management

of

construction

projects, emphasises that there are few examples of applications of the
‘maturity’ concept in UAE construction projects. Moreover, there is also a
lack of global research concerning this topic. This study represents a new
understanding of the situation in the UAE construction companies, and the
findings must be noted in all efforts to achieve success in these companies in
the future. If at Level 1, 2 or higher, there was greater consideration given
to the requirements of these stages by project managers, consultants,
contractors and other professionals, PMM may reach more advanced levels
and maturity could be accomplished in the framework. The suggested
developing levels of the maturity are most importantly identified from
project management methodology for project standards in Level 4 and 5 as
a driver for further research. At Level 4, project management should be
institutionalised by senior management commitment, and lessons should be
learnt from the database so as to optimise outcomes. At Level 5, such
outcomes should be verified through auditing procedures that search for
evidence of best practice, and ensure the potential for this by promoting
stakeholders’ development in PM. In this respect, a proper training and
career programme must be in place for project managers. The assumption
remains that the

organisation’s competency is characterised by the

relationship between project maturity, and project success, and hence, we
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concentrated on the maturation in the five levels that could be accomplished
by stakeholders in mitigation measures, concluding that in prestigious or
high scale construction companies, such accomplishments were possible.

6 Contributions to Knowledge
Recently, there have been some large disagreements between construction
project stakeholders in the UAE, and problems in achieving a fair resolution
in respect of incomplete/on-hold projects/delayed projects still persist. In an
effort to

address this

problem, the

researcher

has carried out an

investigation into the use of the participative methodology in a new
community, to add knowledge of how to embody the ideas, perspectives,
prejudices, language, culture and practices of that community. There has
been benefit deriving from this investigation, despite the fact that the
developing ideas contradicted professionals in the discipline. This has
assisted in the development of best recommendations associated with the
problem.

The major contributions to knowledge are as follows:


There has been a review of the existing methodology in delays risk
response development and assessment as reported in the literature,
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and this has brought value-added to the investigation performed by
the researcher in seeking to identify where new knowledge is required.


The delays risks management measures currently used in UAE
construction projects are based on the evaluation of risk factors only,
and control measures influencing project success do not exist, so
project managers sacrifice much time and cost in risk response that
cannot be complete. Risk response in studies is neglected as stated by
Syedhosini et al. (2009:753). This study addresses that problem.



There is a lack of attention given to the relationship between risk
response and maturity levels in project management. This study
addresses that problem.



The study brings forward findings that can be promoted as the means
to

enhance

opportunities

to

control

delays

risks,

and

benefit

practitioners in the UAE given that so far, there has been no
framework of risk response development by maturity levels for delays
risks control. Moreover, the new idea to test the risk response
development according to maturity level can ensure a new strategy for
construction companies.

7 Conclusion and the Way Forward
Both the literature and findings from the study support the argument for
developing mitigation measures for risk response through maturity in project
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management within construction companies, in order to favourably influence
project success. Significant findings were reported for project maturity by
the following developing key success factors-related risk response mitigation
measures in respect of the practical use of lessons learnt in the past (level
5), up-dating the project schedule for any newly-identified risk (level 3),
more practical learning in the field (active project manager support) (level
3), delay re-analysis (level 4), proper plan for optimal risk allocation (level
3), co-ordination with sub-contractors (level 4), increase project team
productivity – resources (level 5), change the construction method (level 4),
municipality

approval process for change requests (level 4), exchange of

adequate incentives and rewards (level 4), develop change management
(level 5), and a marginally significant difference in regular supervision for
risk identification checklist (level 5). In addition, stakeholders’ management
development in respect of construction project delivery was associated with
the PMM maturity in each of the five levels. This was agreed by the groups
of project managers, consultants, contractors and other professionals
(developers, financiers, engineers) who were involved in this research. The
framework presented in this study shows and supports the sequential
interaction between maturity and risk response development through three
layers (identify risk response option, select the risk response option, and
then implement it) in themes associated with each. The literature supports
the contention that the success of organisations that are concerned with
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construction projects is positively affected by higher levels in project
management maturity.
Finally, a framework for construction projects success in the UAE has been
proposed. Unique characteristics of this framework include
•

It acknowledges the significant need for development in risk response
mitigation measures.

•

Matured risk response option is selected and maintained by key
success factors related mitigation option(s), considering time and cost
management.

•

Roles

and

responsibilities

are

carefully

defined

for

project

management maturity.
Another unique feature of this research work is the creation of new
knowledge by focussing on the UAE. Additionally, the use of maturity
modeling to handle construction delays risks provides new knowledge for a
wider audience. This study, however, reflects the general view but for
greater confirmation, in-depth investigation is required, and the suggestion
is that more primary data should be gathered by the survey method in other
project organisations that have adopted risk management maturity, in order
to validate the preliminary findings in this paper. This research is being
carried out and will be reported in a future paper.
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Abstract
The construction projects have been at serious risks during the recent
financial crisis in late 2008. However, despite expectations that delays risks
control might be achieved by project management maturity (PMM). Current
research is ambiguous in its support for this argument. What is clear is that
construction projects do operate with immature management systems.
Hence, the objective of this study is to examine the effectiveness of
“maturity”

in

construction

companies.

An

exploratory

survey

by

a

questionnaire was conducted with thirty-seven individuals in prestigious
companies in the UAE. The candidates were asked to identify areas they
believed were susceptible to improvement for project maturity. Eight
preventive measures factors (PMF) out of twenty-two have been identified
and supported by the literature. The results reveal “maturity” can be
achieved in level 4. Additionally, a consequent external effect in project
market

positioning

for

competency
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is

expected.

A

case

study

was

undertaken, and a model to achieve high levels of PMM and competency for
construction project success, developed.
Keywords: Competency, Maturity, Project Management, Project Success,
UAE
1 Introduction
The concept of project management (PM) in construction organizations
generally includes the notion that management actually focus on a single
project, a single location, and on project output and input rather than on the
actual project process (Turner, 2000), and hence, there is no attention paid
to “maturity’. ‘Maturity’ in this sense refers to the level of organizational
development, and the degree to which it operates in perfect conditions
(Andersen and Jessen, 2003; Cooke-Davis, 2005), and works according to
best practice benchmarks (PMI, 2002). A comparison between mature and
immature organizations is provided in Table 1.
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Table 1: Comparison between Mature and Immature Construction Organizations
Mature

Immature

-Have planned processes which are precisely

-Immature

communicated

projects with efforts of a dedicated team

addition,

to

the

project

maintenance

team.

activities

In
are

with

no

organizations

planning

rather

may
than

conduct
repeating

managed by wide ability alongside with a

systematic and proven methods (Humphrey,

supportive organizational culture (Sarshar,

1989)

et al., 2000).
- Roles and responsibilities are definite and

-Construction processes are unambiguous

apparent

and

for

projects

and

organization

(Sarshar, et al., 2000).

formed

practitioners

by

project

during

managers

project

and

execution

(Sarshar, et al., 2000).
-

Besides,

product

quality

and

client

satisfaction are monitored (Sarshar, et al.,
2000).

-There is no objective basis for quality and
solving

product

and

process

problems

(Sarshar, et al., 2000).
-It is reactionary and dealing with the
problems as they arise (Sarshar, et al.,
2000).

The importance of maturity development from one level to another in the
project process has been modeled by the Project Management Institute
(PMI, 2004), in recognition of the need to integrate, assess and improve
project management practice. The effects have been recognized in the ability
to execute projects successfully (Kerzner, 2005).
It is acknowledged that to ensure future competency in construction project
management, in-depth research is required to enable organizations to reach
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higher levels of maturity (Barber, 2004; Jha and Iyer, 2007). This is
reflected in the fact that in the UAE and the Middle East in general, the
demand for skilled and knowledgeable practitioners in construction projects
is increasing; moreover, this demand has been more noticeable since the
financial crisis which began in 2008-2009. It is also noted that there is
limited research in project management maturity (PMM) in the area of
construction projects, and that simultaneously, the belief within construction
organizations in the need for competent project management is becoming
stronger. The concept is used both to understand the organization’s current
project management (PM) standing, even if there are no formal standards in
place, and to develop a roadmap for future improvements in PM processes
and practices.

Companies need innovative forms of PM in order to compete and focus in the
global market, and it is believed that combining maturity in this respect,
with sound business management, constitutes best practice (Alonso et al.,
2008).
This study examines how the implementation of maturity in PM mechanisms
influences and interacts with the more traditional roles and routines
associated with PM practice. In recent years, Project Management Maturity
(PMM) has been attracting measures of organizational PM sophistication and
capability. The project portfolios of the more mature companies in the UAE,
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for instance, have lower standard deviations for schedule performance
(0.08) and cost performance (0.11) than companies with lower PMM scores
(average 0.16)(CMCS, 2007). So, the overall aim of this study is, therefore,
to examine the effectiveness of project management maturity within
construction projects in the UAE to influence project success. This study
investigates two things; firstly, how maturity can be achieved through the
five levels in the application of suitable project management, and secondly,
what suggestions can be offered to improve the selected factors for internal
effect post-management maturation as preventing measures. The paper is
organized as follows. First, attention is paid to the effects of maturity in the
five levels in project management methodology. The importance of
competency in bringing project success is then considered. Thirdly, there is a
discussion of the data and the presentation of a model emerging from the
results obtained in the data analysis and the accompanying discussion.
Finally, a case study is carried out for validation, and a conclusion to the
study is made, in which its limitations are indicated, and suggestions for
further research are given. Accordingly, in Figure 1, the research has been
conceptualized in a cycle.
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Project
management
maturity

Project
management
competency
Project Success

Figure 1: The Conceptual Research

1.1 PM Influenced by Project Maturity
Shi et al. (2001) have concluded that unsuccessful projects occur because of
the accumulated effects of individual activities that are enacted without any
project management maturation (PMM). They observed that the maturity
concept is being used increasingly to map out logical ways to improve an
organization’s services and resources. In their research, conducted in the
1990s, Shi et al. (2001) examined several maturity models, and concluded
that different kinds of PMM models with common features were in existence,
specifically to provide organizations with a methodology for assessing and
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improving the capability of their project management team.

It has been

found that productivity increases between 10% to 20% and that the
capability of enterprises to assess and control their project performance
increased by 40% to 50% on average by adopting PMM models (Yuming et
al., 2005). More mature PM practices are definitely seen to deliver better
project performance. For example, it has been demonstrated in studies that
companies with more mature practices deliver projects on time and on
budget, whereas less mature companies may miss their scheduled targets
by 40% and their cost targets by 20% (Collaboration, Management and
Control Solution [CMCS], 2007). Furthermore, the good PM companies have
lower direct project costs than poor PM companies. In addition, highly
mature

companies

have

PM

costs

in

the

6-7%

range,

while

their

counterparts average 11% (and in some cases reach 20%). This is just the
direct cost spent on PM. Moreover, organizations with low PMM face other
undesirable events such as increased indirect costs, late project deliveries,
missed market opportunities, and dissatisfied customers. PMM has assisted
in improving the organizational use of technology by providing guides for the
most important processes to achieve high PM maturity levels (Kwak and
Ibbs, 2002). In addition, capabilities and personal skills like leadership, and
labours can be observed when issues are reflected by team leaders in
mature systems (Willis and Rankins, 2009). Furthermore, construction
companies with developed project management techniques are able to
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acquire good market positions (Polish Construction Companies Report,
2012). In addition, project team development is actively engaged to provide
reviews and input to the project execution in level 3 maturity (Kwak and Ibb,
2002), Hence, there is emphasis on effective performance of the team
members maturity (Rad and Levin, 2003, p138). For instance, performance
improvement may change knowledge in risk definition. Along with the
performance, the technology utilization, technology related- risk in particular
faces inadequate expertise and inability to minimize the technical problems
for risk analysis, hence its impact on project success (Yeo and Ren, 2009).
On the other hand, the poor project planning is inadequate in risk,
consequently the weak risk management plan emerged (Yeo and Ren,
2009). Therefore long planning horizon is applicable (Chapman and Ward,
2003). In Table 2, PMF are assigned new dimensions and tested by Project
Management

Maturity

Model

(PMMM)

for

complete

definition

and

benchmarking in five levels, as outlined by Crawford (2006). However, the
presence or absence of a certain factor, one or more can arrive to higher
levels of maturity.
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Table 2: PMM Model (Crawford, 2006)
Level 1
(Initial )
Level 2
(Structured
&Standards)

Level 3
(Organizational
Standards&
Institutionalised)

Level 4
(Managed)

Level 5
(Optimising)

- There are project management (PM) processes but with no practice and
standards.
- Documentation is loose and metrics are informally collected on ad hoc.
-Management is aware of the need for PM.
-PM exists but not considered an organization standards.
-Documentation exists on these basic processes.
-Management support the PM implementation but there is no involvement,
consistent understanding to comply for all projects.
-Functional management is involved in PM
-Basic metrics for tracking costs, schedule and technical performance.
-Data collected manually.
-Information is available between level data and detailed level data for
managing the project
-All PM processes are in place, established the organizational standards.
-Active and integrated Clients and internal customers for project team.
-Formal documentation exists on all processes and standards.
-Management is involved in input and approval of key decision and
document.
-The project is evaluated and managed in light of other projects.
-PM processes should be tailored to the characteristics for each project.
-Lesson learnt, how the project performed in the past and what is expected
in the future.
-Management uses effective and efficient metrics to make decision regarding
the project and understands the impact on other projects.
-Project changes and issues are evaluated upon metrics of cost estimation,
baselines and earned value.
-Project information is integrated to optimize business decision
-Management understands roles and responsibilities in PM.
-Differentiating management style for different size and complexity of
projects
-Integrated PM processes and standards
-Active use of PM processes
-Lesson learnt are regularly examined and used to improve PM processes.
-PM continuous improvement
-Metrics for future use

1.2 Why PMO?
According to the PMI 2011, PMO reduces the number of failed projects,
delivers projects under budget, improves productivity, and increases cost
savings. So, all project managers and leaders must be focused on creating
value across the organization, since PMO is sensitive towards projects and
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programmes, and that means ensuring the optimal mix of resources within
businesses to achieve economies of scale (Craige, 2007). A study conducted
by Toney and Powers (1997, cited in Dai and Wells, 2004) demonstrated
that the use of project management best practice in a large functional
organization, sustained the link between best practices and PMOs. It
concluded that a well established PMO improves: project management
effectiveness, learning from experience, the development of procedures,
individual skills and competencies, and knowledge, and that all of these
increase management confidence in the organization. In construction
organizations, however, the structure and PMO Maturity need to be aligned
with the stability of the market.

1.3 Competency
In earlier research, competency has been defined as a group of skills and
knowledge that influence performance (Parry, 1996), and as a result, lead to
superior outcomes. Furthermore, competency is seen to consistently produce
the desired results (Frame, 1999). However, these previous studies have
only emphasized the traditional management approach in relation to desired
managerial skills, whereas the complexity of project management knowledge
is not yet fully determined so the direct relationship between competencies
and project success has not yet been examined in depth. Hence, the
increasing number of unsuccessful projects means this approach should be
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accorded adequate research attention. This entails, for example, that
existing standards should be developed and influenced by high-scale project
resources through maturity. However, the implementation of maturity
cannot occur in the absence of competency, and in providing an explanation
for differentiation in maturity levels, researchers are increasingly interested
in addressing the role of competency in handling the specific processes,
since this is believed to increase project success (Skulmoski, 2001; Lee and
Anderson, 2006; Isik et al. 2009; Adenfelt, 2010). Indeed, many projects
have related competency with project effectiveness. Ghorbanali (2011) has
concluded

that

if

project-based

organizations

want

to

improve

the

effectiveness of their projects, they should raise the standard of their project
management competences by: 1) enhancing their assessment of the current
knowledge and skills abilities to deliver projects, and 2) creating a strategic
path that focuses on advancement on the road to excellence. In construction
project management, competency-based measures represent the potential
resource for engendering the professional development of construction
project managers (CPMs) (Dainty and Moore, 2004; Cheng et al., 2005;
Skipper and Bell, 2006) because it has been observed that projects have
met with varied success (Fitzgerald, 2009). Indeed, there are always new
skills to learn in the project management profession (Crawford, 2006).

351

Within the construction industry, it is becoming increasingly clear that
benefits

can

be

realised

from

investment

in

project

management

competency, since this brings increased levels of maturity in the practice of
project management (Ghorbanali et al., 2011). The assessment and
determination of construction project maturity should be extended from
focusing predominantly on action, to including maturity and competency, in
order to increase project success since competency is considered to be a
combination of knowledge, skills and attitudes that influence performance
(Andersen and Jessen, 2003).

2 Research Design
The overall aim of the research is to investigate the relationship between the
development in Preventing Measures Factors (PMF) and project management
maturity (PMM) levels by Crawford (2006) and the consequent effect of
competency for project success, in construction projects in the UAE.
Variables are proposed as shown in Figure 2. The preventing measures
factors (PMF) as an independent group of variables X (internal effect) as
follows:
•

The project team by training,

•

Project team performance in risk definition,

•

Labours’ personal skills,

•

Technology utilisation,

•

Stakeholders competency (participation/communication),
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•

Knowledge of construction techniques,

•

Knowledge base for planners, and

•

Management by PMO

The dependent variable Y stands for PMM, matches by level, and the
consequent dependent variable Z achieves competency for project market
positioning (external organizational effect).
In order to assess the value of the PMM in promoting project success,
maturity levels within the project are examined for apparent effects from the
developed factors, internally and externally. Candidates were asked in their
interviews, to evaluate the effect of the development in eight factors related
to preventing measures for project success mentioned above.

3 Research Methodology
Accordingly, the research involved a literature review, a questionnaire, and
statistical analysis. 80 copies of the questionnaire were distributed, 37
responses (9 project managers, 9 contractors, 9 consultants and 10 others)
in high scale construction companies were returned. The questionnaire was
designed to test the influence of DEVELOPING the PMF in practice for desired
“maturity” levels.
All candidates were asked the same questions relating to the preventing
measures factors (PMF) and “maturity”, and asked to choose answers from
among the same set of alternatives on a five-point Likert-Scale, hence
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essentially being asked questions with the opportunity only for fixed
responses. The questions covered the following areas:




Demographics (informant details concerning their professional role,
years of experience, types of project, sector).
The significance of PMM area in developing the project organization
internally and;
Externally towards competency and market positioning, the
for
project success

To sum up, questions concentrated on the issue of project organization
(Internal and External effects) in a questionnaire being asked to identify
improvements in respect of internal and then external effect according to the
nature of the organization and practitioners in the field and the literature
review. Therefore, hypotheses are based on the questionnaire and presented
as follows:

H0: There is no significant difference between the group of project
managers, contractors, consultants and others refers to the Preventing
Measures Factors (PMF) (Variable X) development in internal effect in:



Variable Y:
Project Management Maturity (PMM) levels, and
consequently in:
Variable Z Competency for market positioning (external effect).

H1: At least one from the above factors is different from others
-PMM refers to the effect of the development in the preventing measures
factors (PMF)
354

-PMF is presumed cause, and
-Competency refers to the cause of PMF and effect of PMM.

X= PMF(internal
effect)

Y=PMM

Z= Copmpetency
(External effect)

Figure 2: The Interconnection of the Variables Relationship for project success

This questionnaire format enabled quantitative data (Knight and Ruddock,
2009) to be obtained, thereby facilitating the analysis in SPSS. The
questions were in a relative scale 1 to 5. ANOVA analysis used to establish
the significance of the eight PMF as one group as stated above in the
hypothesis, PMM levels and competency for marketing positioning. All in all,
internal and external effects that are believed to be influence projects
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success (see Figure 3) in construction project management practice were
tested between the groups (project managers, contractors, consultants and
others). The Alpha level was set at 0.05 confidence interval.

PMF
Development
( internal effect)

•
•
•
•
•
•
•
•

The project team training,
Project team performance,
Labours’ personal skills,
Technology utilisation,
Stakeholders participation/communication,
Construction techniques,
Knowledge for planners, and
Management by PMO

• Level 5

Optimising process

• Level 4

Managed Process

PMM levels
3
Organisational standards &
(Crawford, 2006) • Level
intitutionalised processes
• Level 2

Structured process&Sandards

• Level 1

Project
External
Effect

Initial process

• Competency

Project Market Positioning

Figure 3: The Research Focus
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4 Results


The questionnaire was responded by nine project managers, nine
contractors, nine consultants and ten other professionals (developers,
engineers and site engineers) from high scale UAE construction
companies from the public-private sectors employ more than 140 in
Abu Dhabi Emirate. They were completed in a couple of months. More
than 80% of the respondents had 5-10 years experience in project
management (see Table 3) and the type of the construction projects
they were involved in, were varied in size and number (see Table 4),
most were in infrastructure and civil engineering projects.



Descriptive

analysis

was

undertaken

firstly;

according

to

the

questionnaire’s responses to questions relating to the overall positive
expectations of project maturity in project practice refers to PMF
development, the eight factors through the PMM five levels (see Figure
4). It is clear that %50 of i) Project managers have scored 4.00 stands
for Level 4, ii) Contractors have scored 4.125 almost stands for Level
4, iii) Consultants have scored exactly 4.00, so stands for Level 4 and
finally iv) Other professionals scored 3.875 which almost matches
Level 4 .
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One-way ANOVA for significance difference between the four groups
(Project managers, Contractors, Consultants and others) was used.
Reasons were given as being that these indicated level 4 as a level of
maturity effect by developing the PMF in project practice internally.
This is among the five levels with no significant difference between the
above group (F=0.398, P=0.755 >α=0.05) refers to the eight PMF
(μ1= μ2= μ3= μ4= μ5= μ6= μ7= μ8). As a result, the null hypothesis
was not rejected in variable Y (see Table 5).



In addition, the null hypothesis was not rejected in variable (Z); such
relationship was indicated between PMF, PMM and Competency for
project market positioning. 35 people said Yes (95%), one person said
No (9%) and one person refused to evaluate the discipline.



Accordingly, the significance of PMM for project success was rated as
follows: 12 (32%) believe PMM is effective for project success.
However, 15 (40%) rated a high effect whereas 10 (27%) rated very
high effect.
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Table 3: Years of Experience of Candidates
Years of Experience
0-5
5-10
10-15
more than 20

%Valid Percentage
5.0
80.0
10.0
5.0

Table 4: Type and Number of Projects assessed by the Project Manager and
Consultants
Project Type

Number of
Projects

Transport project

8

Civil Engineering

30

Shopping Malls

4

Infrastructure

24

Power/treatment

10

Water/waste

19

Health service

2

Other

3
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Figure 4: Expected Maturity levels refers to PMF by professional Roles

Table 5: ANOVA Test for significance difference in PMM refer to PMF
ANOVA Test

Sum
Squares

of
df

Mean Square F

Sig.
0.755

Between
Groups

0.238

3

0.079

Within Groups

6.375

32

0.199

Total

6.613

35

0.398

5 Discussions
As mentioned earlier in this research, the maturity level of the company
business is important for delivering projects on time and cost-effectively.
The five levels in the maturity model provide an appropriate scale for
developing construction projects and success. As seen from the data
360

analysis, the practice can be developed and found at level 4 post PMF
development, and the improvements are identified as being in the following
factors: The project team by training, Project team performance in risk
definition, Labours’ personal skills, Technology utilisation, Stakeholders
competency

(participation/communication),

Knowledge

of

construction

techniques, Knowledge base for planners, and Management by PMO (for
internal project organization effect). Implicitly, these findings indicate the
improvements in: i) senior management support for project delivery ii) the
tools, technology and techniques performance required for the process, and
iii) project risk planning, iv) the levels of project management through PMO
development, since there were improved personal skills and previous
experience was maintained. However, it was noticed by the respondents that
there was limited understanding of the roles and responsibilities of team
members, and that this may be the reason behind the lack of productivity.
Consequently, there appeared to be a need to re-examine the effectiveness
of team roles and to re-define these and their associated responsibilities for
the future. Furthermore, according to the respondents comments, there is
maturity at levels 1 and 2 only in many construction companies in the UAE,
although fortunately, small number of high scale companies are seen as
being at level 3 in the maturity model. Clearly, progression to the next level
can only be made and not limited when the preventing measures factors
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(PMF) are developed and satisfied by the project stakeholders. Thus,
meaning that there is still much work to do.
The results obtained showed that maturity functioned to provide a
competitive edge in construction project management in the UAE, thereby
revealing the effectiveness of the scale of project management maturity.
The expectations of construction professionals in the UAE is that, the project
team development by training, Project team development in performance for
risk

definition,

labours’

development

for

personal

skills,

Technology

utilisation development for risk information control, Stakeholders
competency

(participation/communication),

Knowledge

of

project

construction

techniques for efficiency, Knowledge development for planners for risk
management, and PMO development in construction project settings can
ensure adequate use of skills in project management as additional key
characteristics at least at level 4 of the maturity model. Moreover, level 4 in
PMM model (Crawford, 2006) support the managerial level as follows:








Lesson learnt, how the project performed in the past and what is
expected in the future.
Management uses effective and efficient metrics to make decision
regarding the project and understands the impact on other projects.
Project changes and issues are evaluated upon metrics of cost
estimation, baselines and earned value.
Project information is integrated to optimize business decision
Management understands roles and responsibilities in PM.
Differentiating management style for different size and complexity of
projects
Integrated PM processes and standards
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However, in order to expose and avoid any pitfalls, and indeed to ensure
that all professionals have adequate levels of competency, more focus
should be given to the training provided for professionals who are earmarked
to assume responsibility for project control, since such enhanced training will
bring benefits to all the stakeholders and to society in general. Such training
should involve proper quantitative and qualitative risk analysis, project
decision support system development, and proper risk management training
as well as lessons learnt in order that a higher level of maturity can be
achieved.
The main problem seems to be that traditional management is adopted by
project managers in organizations dealing with construction projects, and
that this is done as a matter of the managers’ preference. However, where
level 4 in maturity was expectations evident, it was clear that this had been
built upon levels 1 and 2 if existed and that a good basis in these lower
levels enabled adequate developments at Level 3. Nonetheless, the
candidates comments in several companies and in the private sector in
particular, mentioned that there were deficiencies in Levels 1 and 2, and that
there was a need for their companies to introduce generic training to remedy
this problem. In the absence of such training within the private sector, there
was

no

knowledge-sharing,

and

no

consistency

in

job

roles

and

responsibilities specifically for those involved in project management.
Clearly, it is not possible to aspire to the subsequent levels unless the levels

363

before those are reached to a satisfactory standard. Nonetheless, it is still
possible to make plans for the higher levels (Figure 7).
Orientation

and

change

efforts

in

organizational

competency

(more

specifically in project market positioning) were invisible and, therefore,
respondents felt a need for more visibility in this area to operate as a
benchmark against which companies could assess the performance of their
projects.
This study has shown an approach to maturity and competency that could
ultimately

produce

better

project

performance

and

delivery.

More

specifically, the stages should be sequenced according to the model outlined
in Figure 7. In this model the steps are identified. At Level 1 there is a need
to respond on an ad-hoc basis in initial process and not to follow traditional
approaches. At Level 2, there is a need to build the structures and standards
of skills which are in themselves generic skills that make for a solid
manager. These first two stages are considered as crucial in providing the
building blocks for subsequent maturity. At Level 3, among the eight PMF
previously identified as the internal effect must all be used to form the basis
for evolving efficient, integrated and controlled plans for each project. The
critical gap that has been exposed in this study, that being lack of
knowledge

concerning

‘maturity’

in

the

management

of

construction

projects, emphasises that there are few examples of applications of the
‘maturity’ concept in UAE construction projects. Moreover, there is also a
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lack of global research concerning this topic. This study represents a new
understanding of the situation in the UAE construction companies, and the
findings must be noted in all efforts to achieve success in these companies in
the future in higher maturity level, there was greater consideration given to
the requirements of these stages by project managers, consultants,
contractors and other professionals that PMM may reach more advanced
levels and maturity could be accomplished in the model. The suggested
developing levels of the maturity are most importantly identified from
project management methodology for project standards in Level 4 as a
driver result for further research. At Level 4, project management should be
institutionalized by senior management commitment, and lessons should be
learnt from the database so as to optimize outcomes. At Level 5, such
outcomes should be verified through auditing procedures that search for
evidence of best practice, and ensure the potential for this by promoting
staff development in PM. In this respect, a proper training and career
programme must be in place for

project managers and the other

professionals. The assumption remains that the organization’s competency is
characterized by the relationship between project maturity, and project
success, and hence, we concentrated on the maturation in the five levels
that could be accomplished by competency, concluding that in prestigious or
high scale construction companies such accomplishments were possible.

365

For validation of the maturity-competency influences in project delivery, a
case study was undertaken in the following section.

Project Success
External Effect
Competency for project market
positioning
Optimisation ( Staff
Development and Career
Management for Projet Managers)
-Level 5
Integration management (Active Senior
Management and Lesson
Learnt)-Level 4
Organisational standards
(Key characteristics
maintaed by the training)Level 3
Structured
&Standards(Generic
Training should be
evolved)
Level 2
Avoid Traditional
management
centeredorganistional
managementLevel 1

Figure 7: A Maturity Model Levels Development for Project Success

6 Case Study -

Scoping of the study

As part of the development of the country, the Abu Dhabi Government is
implementing various projects/programmes. The case study was a recently
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large project hotel (5 stars) extension. The construction company was
founded in 1980, it is active in abroad and one of prestigious companies in
the Gulf and stands as the national group leader of civil engineering,
procurement and construction (EPC) and Mechanical, Electrical and Plumping
(MEP) in the UAE, the approximate annual turnover of the company is over
$3 billion and its number of employees is about 20,000. The group was
committed in diverse projects such as hospitals, bridges, towers, heritage
sites, malls and residential villas and it is certified with ISO 9001,
14001.This case study was undertaken with original contract value of
63,862,000 AED and construction duration of 410 days. The client was a
public-private sector body. The consultant has been nominated by the client
as well as the contractor. The design was undertaken by the nominated
private consultant. The case study survey included interviews with two
senior project managers, and two engineers. Copies of documents, letters
from the consultant to contractor and from the project director to the
consultant and the client and internal communications in the contractor
company were accessed and provided. Direct observations of the project
progress were permitted.
The original project starting date was on 12th September 2011 and finish on
15th January 2013. The project faced delays twice, the first delay due to
change order in design dated 10th February, 2011 (delay in Municipality
approval for the update design, Mechanical, Electrical and Plumping (MEP)

367

and swimming pool drawings approvals). The consequent delay caused
disruption to the contract construction programme and subsequently lead to
extend the contract period 86 days and associated cost impact (see progress
report in Figure 8). The second delay dated 8th March 2012 due to Mock-up
finalization, with cost 8,709,736 AED for the second change order. Time
extension/new completion date has been updated by 31st January 2013.
Handover has been updated finally in 25th May 2013 (delay due to
completion certificate issue).
In particular, the interviewees indicated the construction company by level 2
in “Maturity” in informal gathering on the strategies to deal with risk events
and contingency plan failing for the near term risk. Besides, the senior
managers and departmental managers did not use the lessons learnt
involved from previous projects (archived), and did not benefit from such
inputs since the traditional project management approach omits the
development in project team, project team performance knowledge for risk
definition and response, technology utilisation for previous risk information,
stakeholders project communication (absence of client and end users), and
development for planners knowledge to identify the long-term contingency
plan, and management development by PMO for risk response. Besides, it is
completely, and hence, does not consider the potential for project
management maturity (PMM) in higher levels in the construction process in
coping with change, nor the way to deal with it. Additionally, the traditional
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management technique has failed to validate a contingency plan ensure the
appropriate tools for monitoring risks.
Certainly, it is reasonable to expect that all stakeholders in the PMO in
construction projects should possess sufficient knowledge, and provide a
briefing in risk management to project team members who should be trained
and actively engaged in a proactive risk response plan to enable their
effective

participation

in

decision-making,

yet

their

experience

of

contributing to project management maturity efforts is limited because of
the emphasis on the traditional approach that excludes them and the failure
to assign firm roles and responsibilities.
Moreover, construction organisations in the UAE were seen to interact with
internal and external businesses in the market, and in order to sustain the
demands of that market, it is suggested that maturity–competency should
be improved and that process standardization should be fully implemented.
Crawford (2006) exposed a competitive application for risk response
development in a maturity model (five levels) however it could be initiated
for future research.
It is recommended that construction organizations in the UAE should
optimize their use of limited risk management tools and competing
resources and strive for superior performance in order to meet any changing
needs and expectations. Greater maturity and competency are needed in
construction organizations. The example from the UAE could encourage
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researchers to validate and extend research in the discipline since a critical
gap in the field is exposed in this study. Finally, continuous measurement
and auditing of construction projects in practice can encourage investment in
the region.

Figure 8: The progress report of the case study

7 Conclusions and the Way Forward
Both the literature and findings from the study support the argument for
developing maturity models in project management within construction
companies, in order to favourably influence project success. Significant
findings were reported for project maturity for construction organizations
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(internal effects) by the development in the following factors (PMF) in
respect of project team

training, project team performance for risk

definition, labours’ personal skills, technology utilisation for risk information
control, stakeholders competency (participation/communication/attitudes),
knowledge of construction techniques for efficiency, knowledge development
for planners for effective contingency plan and risk management, and
developing management by PMO. In addition, traditional management
development in respect of construction project delivery was associated with
the PMM maturity in each of the five levels. This was agreed by the groups
of project managers, contractors, consultants and other professionals who
were involved in reputational construction companies in the UAE. The model
presented in this study shows and supports the sequential interaction
between maturity and competency through the different levels of PMM refers
to preventative measures factors (PMF) development and the themes
associated with each. The literature supports the contention that the success
of organizations that are concerned with construction projects is positively
affected (internally and externally) by PMM development.
On the basis of the outcomes from the survey, the questionnaire analysis
and the case study, a model is suggested for project success as follows:
•

There is a significant requirement for development in PMM at Level 1
and 2, which are considered to be the foundation levels where
important skills, attitudes and culture should be developed in the
371

traditional management centered- organistional management, and
generic training

maintained by maturity levels for construction

companies standerisation.
•

. As a result of development at levels 1 and 2, significant changes for
the better, to the structure and features of organizations should
occurred in level 3.

•

There is a need to recognise, as shown in the model, that Level 3
(organisational key characteristics maintained by training) is a
significant level in maturity that underpins Level 4 (Integration
management - active senior management and lessons learnt), and
hopefully Level 5 (Optimization - staff development and career
Management for Project managers)

•

Actions should be recognised seriously as most important organization
internal effects in providing training support, project stakeholders coordination, project management system and lesson learnt information
are required to develop the traditional management into a more
suitable and mature project management style.

Competency achieved through PMM is considered to have significant external
effects and to bring success in project market positioning, and eventually
result in project success. In addition, it can be perceived as valuable in
bringing

success

to

a

project

through
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the

improvement

in

project

stakeholders’ knowledge and performance. However, the key challenge
facing efforts to improve maturity in this area is the need to build mature
project organizations that focus on project integration management and
sustainable processes, and consequently, to develop resources competency
and risk management.
Therefore, it is recommended that project organizations in the UAE should
continue investing in PMM to improve the knowledge in the key areas in
active senior management, the competencies of teams associated with their
projects, and their risk response maturity.
This study reflects the general view, but in-depth investigation is required,
and the suggestion is that more primary data should be gathered by the
survey method in other project organizations that have adopted semi or fully
project maturity models, in order to validate the preliminary findings in this
paper.
This is a part of an ongoing PhD research project and further research is
being undertaken and will be reported in a future paper.
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Investigation into the Risk of Construction Projects Delays in the
UAE

Abstract
The growing rate of delays in project delivery is considered a major criticism
of the construction companies in the United Arab Emirates (UAE). This paper
aims to investigate the causes and effects behind the delays pertaining to
delivery of construction projects in the UAE. The study is exploratory in
nature, and incorporates a pilot questionnaire survey and interviews. An
extensive literature review indicates potential factors that have possible
effects on construction completion delay. The questionnaire forms were sent
to 50 construction companies. Thirty-five (70%) completed responses were
received. Analysis of the survey data has revealed that about 42 potential
causes and effects of delay relate to various groups of stakeholders. The
results show the top fifteen factors relate to clients, project managers and
finance aspects. It was found that cost and time overruns are the most
significant effects.

These results are in partial agreement with previous
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studies. The paper argues that the key determinant in ensuring project
control is on-time project delivery. The results of the study can provide
moderate support for a suggested hypothesis, through a framework of
project success factors. It should be of high concern to knowledge managers
in various roles and decision-makers.
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Introduction
Construction delay is ubiquitous in construction business, as well as being
one of the most common risks to project success. This phenomenon largely
overlaps the roles and interests of various project stakeholders in a
multicultural society. Construction delay can be defined as the time overrun
either beyond the contract deadline or beyond the date on which the parties
agree upon for the delivery (Assaf and Al-Hajji, 2006). Project success is
considered to have been achieved when it is completed within time, cost, on
specification and to stakeholders’ satisfaction (Majid, 2006). Delay is
considered a frequently recurring problem in many developing countries,
especially those that have grown so quickly despite the recent financial
crisis, for example, the UAE construction sector (Faridi and El-Sayegh, 2006,
Motaleb, 2009).
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Many researchers have classified the causes of construction project delay by
stakeholders

in

groups

like

clients,

contractors,

consultants,

project

managers, resources (such as labour, materials, equipment), external and
financial/economic factors (Odeh and Battaineh, 2002, Ahmed et al. 2003,
Assaf and Al-Hajji 2006, Faridi and El-Sayegh, 2006 and Motaleb, 2009).
The literature is extensive on this phenomenon. An investigation into
selected global research in Table 1 has supported the way forward and
future work for UAE construction projects. They have been classified into
public and private sectors according to causes of group/category. It is
reported as full/partial agreements beyond the studies, between 2000 -2010
to identify gaps in knowledge.
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Table (1): Summary of Global Research (2000-2010)
No

Research

Project

1

Al-Momani, (2000)

Public
buildings,
Public sector

2

Noulmanee et al.,
(2000
Elinwa and Jashwa,
(2001)

Highway
construction,
(Thailand), Public sector
Public works (Nigeria), Public
sector

Aibinu &
(2002)
Ellis and
(2002)

Thomas,

General construction (Nigeria),
Private and Public sectors
Highway (USA), Public sector

Manavazhia
&
Adhikarib, (2002)
Odeh & Battaineh,
(2002)

Highway
(Nepal),
Public
sector
General construction (Jordan),
Public and private sectors

Ahmed
et.al.,
(2003)
Frimpong
&
Oluwoye, (2003)

Building Project (Florida, US),
Private sector
Groundwater
Construction(Ghana),
Public
sector
Commercial
construction
projects, US

3

4
5
6
7

8
9

Jagboro,

Effects
delay

Designer,
Finance,
Contractor

Time
overrun

External,
Client,

Resources, Designer
Finance,
Resources,
Designer,
Project
Manager,
Contractor,
Government
Client
Project
External,
Designer
Resources

Manager,
Contractor,

Client,
Resources,
Project
Manager,
Contractual,
External,
Consultant
External,
Client,
Designer, Consultant
Finance,
Contractor,
Resources

10

Choudhury
Phatak, (2004)

11

Koukshi
et
al.,
(2004)
Sun et al. (2004)

Residential

Construction projects (UK)

Client

Acharya et. al.
(2005)
Koushki, (2005)

Building project(Nepal)

Resources,
External,
Contractor
Client,
Finance,
Contractor, Resources
Finance,
Client,
Designer,
External,
Contractor
Finance,
Resources,
Client
External

12
13
14

&

(Jordan),

Factors
(Groups)
causing delay

,

15

Wiguna
,(2005)

16

Abdu-Rahman
et.
al., (2006)
Aibinu & Odeyinka,
(2006)
Assaf & Al-Hejji, in
(2006)

17
18
19

&Scott,

Faridi & El-Sayegh,
(2006)

(Kuwait)

Residential (Kuwait), private
sector
Buildings projects (Indonesia),
Private sector
Construction Project(Malaysia),
Residential &offices (Nigeria),
Public and Private sectors
Construction
project(Saudi
Arabia),Public and Private
sector
Construction
Project
(UAE),Public and Private
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Time
overrun
Time &cost
overrun
Time & cost
overrun
Time
overrun
Time
overrun
Time
and
cost
overrun
Time & cost
overrun
Cost
overrun

Client,
Contractor,
Finance, Design

Time
overrun

Resources

Time &cost
overrun
Time &cost
overrun
Time
overrun
Time & cost
overrun
Time & cost
overrun

Client
Consultant,
manager,
Resources

Project
Client,

Time
overrun
Time & cost
overrun
Time
overrun
Time
overrun

Table (1): Continue Summary of Global Research (2000-2010)
No

Research

Project

Risks
Factors
causing delay

Effect
delay

20

Fong et al., (2006)

Building
construction,
fire installation (Hong
Kong), Private sector

Project
manager,
Client, Governmental

Time overrun

21

Othman, (2006)

Public
(Malaysia)

Contractor

Time overrun

Different 124 claims of
Const. projects, (UAE),
Public and Private
sector

Contractual

Time overrun

Building
Construction
Project (Malaysia)

Financial,
Manager

Construction
(Malaysia)

Contractor

Time
overrun

22

Zaneldin, (2006)

project

23

Alaghbari et al. ,(2007)

24

Sambasivan
(2007)

25

Abdel-Razek et al., (2008)

Building
construction
(Egypt) – Private and
Public

Contractual, Financial,
Client

Time overrun

26

Long L.H., (2008)

Construction
(Vietnam)

Project
Manager,
Resources, Designer,
Financial,
Governmental

Time &
overrun

27

Sweis et al, (2008)

Residential
projects(Jordan),Privat
e sector

Client,
Contractor,
Resources,
manager

Time
overrun

&cost

Schools
Rehabilitation
Public sector

and
(Iraq),

Governmental,
Financial, Contractual,
Resources

Time
overrun

&cost

and

Iraq

Yau

Trust

projects

project

Project

of

Finance,

Cost overrun
&cost

cost

Project

28

World Bank
Fund, (2008)

29

Kaliba et. al., (2009)

Road
(Zambia)

construction

Financial,
Designer,
Project manager

Cost &
overrun

time

30

Motaleb,( 2009)

General
construction
(UAE),
Public
and
Private sectors

Client,
Project
manager, Finance

Time
overrun

&cost
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31

Tumi et. al., (2009)

32

Abdul-Rahman
(2009)

33

Asnaashari,
(2009)

34

Construction
(Libya), N/A

Time
overrun

&cost

Finance

Time
overrun

&cost

Construction project
global study)

al.,

Construction
Projects
(Iran),
Public
and
Private sectors

Resource,
Governmental,
Financial, External

Cost overrun

Enshassi et al., (2009)

General
Construction,(Palestine)
, Public and Private
sector

External, Resources,
Financial, Contractor

Time
overrun

35

Al-Nuaimi, A., et al.( 2010)

Building
construction
project(Oman), Public
and private sectors

Client, Contractual

Time, &
overrun,
Disputes

36

Khoshgoftar, et al., (2010)

Construction Projects (
Iran),
Public
and
Private sectors

Financial,
Project
Manager, Contractual

Time overrun

37

UN Development, (2010)

Construction
projects,
schools (Iraq), Public
Sector

Governmental,
External

Time
overrun
and dispute

Yang, J., (2010)

BOT projects in Public
Construction (Taiwan)

Contractual, Finance
Governmental.

Postponement
of BOT projects

E.

et

(

Project manager

al.,

38

et.

project

&cost

cost

Causes of delay
The causes are grouped into 10 categories, relating to various stakeholders
and factors, namely, i consultant, ii contractor, iii client, iv project
managers, v financial, vi resources, vii contractual, viii governmental, ix
designer, and external factors. This has encouraged the authors to outline
the abstract of causes, to build the foundation of the methodology of
construction project delay in the UAE and has helped in the development of
a questionnaire.

386

As shown in Table 1, we exposed the most significant causes of delays in
different periods of time and defined them geographically. Investigation into
project sectors has been considered, as well as public and private sectors.
Some interesting observations have been raised in the risks of delay in
construction projects, to analyse the outcomes from each category-related
delay. Each category has been highlighted with either low or high exposure,
and the most significant factor is related to the Client, by excessive change
orders, lack of experience and slow-decision making (Al-Momani, 2000,
Odeh & Battaineh, 2002, Aibinu & Jagboro, 2002, Ahmed et.al. 2003,
Koushki, 2005). This view is supported by Wiguna &Scott, 2005, AbduRahman et. al., 2006, Assaf & Al-Hejji, 2006, Faridi & El-Sayegh, 2006, Fong
et al., 2006, Sweis et al, 2008, Motaleb, 2009, Al-Nuaimi, A., et al. 2010).
The next significant factor is financial problems, possibly coinciding with the
recession, such as poor cash flow and funding programme constraints,
payments delays, and debt problems that are related to the economic
situation (Alaghbari et al.,2007, Sweis et al, 2008, Long L.H., 2008, World
Bank Iraq Trust Fund, 2008, Motaleb, 2009, Abdul-Rahman et. al., 2009,
Asnaashari, E. et al., 2009, Kaliba et. al., 2009, Khoshgoftar, et al., 2010
and Yang, J., 2010).Project managers can be the cause of time delays, in
terms of

poor planning, poor coordination, site management, inadequate

time estimation and lack of team communication (Elinwa and Jashwa, 2001,
Odeh and Battaineh, 2002, Fong et al., 2006, Faridi and El-Sayegh, 2006,
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Alaghbari et al.,2007, Sweis et al, 2008, Motaleb, 2009, Tumi et. al.,2009,
Kaliba et. al., 2009, Khoshgoftar, et al., 2010).
A research proposal has been developed along the lines of Morris’s work
(1994), who considered construction as an industry that should be placed in
project management methodologies at various life-cycle stages as a mature
user. The previous research shown in Table1 highlights different projects
that have dealt with different views, such as the cases of socially related
effects of construction delays on the investors/developers, or any other
stakeholders. The perspectives have been built up depending on the nature
of each country. Therefore, differences in factors involved in the delays
would explain the reason why the same projects could be considered
successful by one factor and unsuccessful by another one. The criteria of
project success should be considered according to different cultures and
environments. For example, causes of delays in the USA were due to
improper

project

management

in

relocations,

procedures

and

fund

programmes (Ellis and Thomas, 2002). In the UK, it is reported that the
changes due to excessive changed orders by the client, add to delays (Sun
et el. 2004).
In

Ghana,

monthly

payments,

poor

contract

management,

material

procurement, poor technical performances, and escalation of building
material prices have been identified as the most important factors
responsible for time and cost overrun (Frimpong, 2003). Long et al. (2008)
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reported that incompetent project teams, poor designers and estimations,
and management problems related to site and procedural techniques have
all been identified as major causes of delay in Vietnam.

Koushki et al.

(2005) found that the financial difficulties, changing orders, insufficient
experience of clients and contractors are the main delay factors in Kuwait.
Assaf and Al-Hejji, (2006) identified similar causes in Saudi Arabia. Fong et
al. (2006) identified

the factors of delay in Hong Kong as being due to

project managers (site-coordination) and clients, slow decision making and
government inspection, this is in partial agreement with causes of delay in
Malaysia (Sambasivan and Yau, 2007). Sweis et al. (2008) concluded that
inadequate planning, scheduling and financing by contractors, and changing
orders by clients, were found to be the main factors causing delay in Jordan.
Therefore, similarities and differences in the causes of delay can be seen,
and this paves the way for more advanced research.

Effects of delay
Construction delay has an adverse impact on the project’s ultimate success
in terms of time, cost, quality and safety (APM, 2006; Arditi and
Pattanakitchamroon, 2006). In addition, the most important effect

that

should be observed on the success criteria of the project, are the degree of
influential

variables

that

are

related
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to

the

decision-making

and

variations/change orders made by the client, causing time and cost overrun,
as well as other related factors (see Table 1).
Empowerment of stakeholders’ decision making has been encouraged
previously in different environments in project management, but it is limited
under project management authority. It is more valuable for stakeholders to
set their goals and keep inventories, as such managerial functions and
effective plans can be born from motivated stakeholders. Moreover, project
completion on time and budget within specification (Barber and Warn, 2005)
are other measures of success criteria.

Effect of Knowledge management
Significant historical information and knowledge has been used to improve
decision-making and the outcomes of project control (Albino et. al., 2002).
Variations/change orders by clients increase projects delays, as do those by
contractors or other stakeholders, due to a number of reasons, as identified
in the literature. Therefore, the construction stakeholders have to think
about the nature of these problems, using analytical approaches and case
studies. Some efforts have, more recently, stated the importance of a
project delay analysis approach, for example, analysis of particular time
periods during the project (Theodore et al, 2009).Project managers can
benefit from the outcomes of such analysis
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by more effective multiple

baselines and resource allocation in project delay analysis (Menesi, 2007).
In fact, there is a moderating effect on the relation between knowledge
management of IT and project success (Yang et al., 2011). Arain (2005)
secured the base of knowledge management during the earlier stages of a
project life cycle, which means the greatest requirement for effective
management of variations/change orders. Therefore, having the right
technology can help the project manager to get a better project life-cycle
and effective decision-making to consider whether investors are willing to
proceed on the business. Furthermore, due to any responding changes the
organisations’ methodologies and procedures have to be supported by
experts in how to manage the project rather than what has gone wrong
(PMBOK, 2004).

Effects of the Financial Crisis
With reference to the construction projects situation in the UAE, and
particularly in Dubai, it was published that many stakeholders have been
affected by the state of project delays, the contractors and clients, the
majority of them being affected by the current financial crisis (Elweshahy,
2008). As a result, clients are not able to deal with the due payments and
many projects have been cancelled or postponed (Brendel et. al, 2010). The
effects of construction delays; however, are not confined to clients,
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contractors and construction companies, but could influence the overall
economy of a country such as the UAE, where the construction industry
plays a major role in its national development and contributes 14% to gross
domestic product (GDP). This is a common occurrence worldwide, compared
with the UK which contributes about 10%, and Singapore, Malaysia, Korea,
New Zealand, Australia, and India contributing 3-8% (Low et al., 2009).

In the UAE, both the national and foreign investors persist to encourage
people with attractive incentives to invest in their respective properties. This
investment trend has generated a bubble in the construction sector, which
was then severely affected by the global financial problems of 2008-2009.
Moreover, the expansion in construction and infrastructure resulted in an
increase in the number of the immigrant workers and expatriate population
in a very short time (Abu Dhabi Chamber of Commerce and Industry, 2009).
Faridi and El-Sayegh (2006) revealed that about half of construction projects
in the UAE had encountered delays. Motaleb (2009) found that the number
of construction projects encountering delays increased by about one fifth in
2009. Despite the time and cost overruns there are still a huge number of
construction activities in the country. According to a recent investigation into
the current and future state of the construction industry in Dubai, more than
half of the construction projects in real estate, infrastructure, leisure and
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entertainment, worth $582 billion, are now on hold (Global Real Estate News
Centre, 2009).
However, there are still construction projects going ahead that are worth
about US$700 billion.

Therefore, it is crucial to identify the significant

causes and effects of delays of construction projects in the UAE since the
construction industry represents a dynamic growth-oriented sector. It is also
important to critically review the methodology and validation of the
measures of control delays and project success factors, according to causes
and effects of projects delays. The objective of the research work that
underpins this paper is to identify the significant causes and effects of
construction project delays in the UAE. This is part of a PhD study aiming to
develop a framework for the effective management and control of
construction delays in the

UAE. In the

next section, the research

methodology is outlined. Then, results are discussed, before conclusions are
drawn and future research work is proposed.
Research Methodology
This is an exploratory study and as such a pilot questionnaire survey has
been designed with reference to previous research studies in Table1, on
various causes of project delays in groups, and limited personal interviews
have been conducted. The questionnaire form consists of three sections. The
first section is intended to gather information about the respondents’ profile.
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The second and third sections are enquiring about the causes and effects of
construction

projects

delays,

respectively.

In

this

study,

the

pilot

questionnaire is used as a convenient and cost-effective tool to gather
information from the target companies, which are geographically scattered
in various parts of the UAE. The purpose of the pilot questionnaire was to
assess the feasibility of a full-scale survey research. The questionnaire was
emailed to two contractors and two consultants, whose feedback was used
to modify the questionnaire contents, where appropriate, for the next stage.
Questionnaire Administration
The questionnaire was distributed to a random sample of fifty experts and
project managers working in the UAE-based, consulting and contracting,
private companies. Thirty five (70%) responded and returned complete and
usable questionnaires. The participants were 15 consultants, 12 project
managers, and 8 contractors (see Table 2).
Table (2): Questionnaire distribution and respondents
Description

Number of
Distributed

Number of
Respondents

Percentage
Respondents%

Consultants

20

15

75%

Project managers

17

12

70%

Contractors

13

8

61%

Total

50

35

70%
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Method of Data Analysis
The data analysis was carried out in two parts using SPSS for Windows and
Microsoft Excel (version 17). The survey data was manipulated in SPSS to
generate the frequency ( f i ) of the response category index for the cause
and effect factors. The relative importance index (RII) for each factor was
calculated using the frequency data for each response category generated
from SPSS. The RII is the calculation of the mean frequency of each
response category index for the probability and impact. It can be calculated
as:
n

RII 

w f
i 1
n

i

f
i 1

i

………………………….. (1)

i

Where f i is the frequency of the i th response, and wi is the weight assigned
to the i th response.
Spearman rank correlation coefficient rs was also used to determine the
strength of the relationship between the consultants and project managers’
ranking for various factors. It is a measure of correlation between two series
using the ranks rather than the actual values (Kottegoda, 1997; Coakes et
al., 2009). It can be calculated as:
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n

rs  1 

6 d i2
i 1
3

n n

,

………………………. (2)

Where d i is the difference in ranking between consultants and project
managers i th . The higher the value of rs approaching 1 or -1, the stronger the
association between the two sets of ranking (Odeh and Battaineh, 2002).

Results and Discussion
Causes of Delay
Forty two causes of delay were identified and grouped into 5 sets, namely, i
contractors, ii consultants, iii project managers, iv clients, and v financial
and other external factors respectively. The top fifteen factors are
summarised in Table3.
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Table (3): Top fifteen factors based on all responses.
Factor Description

RII

Rank

Change orders

4.265

1

Lack of capability of client representative

4.191

2

Slow decision making by client

4.182

3

Lack of experience of client in construction

4.135

4

Poor site management & supervision

4.130

5

Incompetent project team

4.110

6

Inflation/prices fluctuation

4.075

7

Inaccurate time estimating

4.042

8

Late delivery of materials

4.025

9

Improper project planning / scheduling

4.022

10

Inaccurate cost estimating

4.020

11

High interest rate

3.995

12

Client’s financial difficulties

3.987

13

Unreasonable constraint to client

3.982

14

Inappropriate construction methods

3.950

15

Top fifteen causes of Construction
project delay in the UAE
20
15
10
5
0
0

5

10
RII

15
Rank

Figure (1a): Top fifteen causes of delay
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Contractors’ Factors
Sixteen contractor-related, frequent causes of delay were identified; two of
these causes are among the top fifteen factors included in Table3. Late
delivery of materials was ranked ninth, and inappropriate construction
methods was ranked fifteenth. Contractors have to ensure that all resources
such as materials are available throughout the project, whenever needed.
Accurate time estimations of materials delivery require accurate project
information, in terms of quality of information, and information flow,
availability and supply of resources.
Consultants and Project Managers’ Factors
The consultant and project Manager factors were not included among the list
of the top fifteen factors as shown in the table 3. On the other hand, it is
worth noting that the consultants and the project managers put special
emphasis on the time and cost estimation, which appeared in the top list to
occupy the 11th and 15th rank, respectively. In addition, both the consultants
and project managers contribute, to some extent, to other factors including
poor site management and supervision, improper project planning and
scheduling, incompetent project teams, and inappropriate construction
methods.

Clients’ Factors
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The most important client-related causes of delay are change orders, lack of
capability of client representative, slow decision making by the client, and
lack of experience of the client in construction. These causes are assuming
the 1st to 4th ranks among the top list as shown in Table 3. Excessive change
orders can cause significant disruption to project completion, as changes
consequently causes changes in schedules, increase costs through rework
and decrease labour efficiency. Accurate time and estimations of materials
delivery require accurate project information in terms of information quality
and flow, availability and supply of resources. Although contractors are
perceived to cause some inaccurate estimates, as discussed earlier, they are
the ultimate party who produce estimates. It can be argued that the clients
are largely responsible as the party that issues excessive change orders.
Poor estimation and change management reflect a lack of efficient and
effective project management.
Financial Factors
Five financial-related causes of delay were identified. Three of these factors,
namely inflation and price fluctuations, high interest rates and client financial
difficulties are in the list of the top fifteen as shown in Table 3. These results
are expected, given the recent high escalation of prices of steel and cement,
the current credit crunch and the related economic crisis in Dubai
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External factors
This group of causes is ranked low by consultants and project managers,
and. none of these factors are among the top fifteen factors (Table 3).
Problems with neighbours are not considered a serious cause of delay as it
seems that affected people near sites are usually well informed about
projects and satisfactory compensation is offered for their properties.
Besides, environmental and social impact assessments are carried out fairly,
when necessary, in the UAE. These will ensure that projects run smoothly
without interruptions during the construction phases.
Conformity between Consultants and Project Managers' Rankings
A further analysis has been done to find out the conformity between
consultants and project managers, by using the Spearman rank correlation
coefficient (equation 2). This coefficient was found to be 0.918, indicating a
strong conformity between consultants and project managers for the ranking
of the causes of delays.
Effects of Delays
Six potential effects of delay have been identified as shown in Table 4. Time
and cost overrun are the two most important effects of delays, ranked first
and second respectively, by both consultants and project managers (see
figure 1b). These results are in strong agreement with the results of
important causes of delay. Out of the top causes of delay (see figure 1a),
there are at least five factors that cause the effects of time overrun,
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including change orders, slow decision making by the client, and lack of
capability of the client representative, construction financial difficulties and
late delivery of materials. There are at least five factors that can result in
cost overrun, including inaccurate cost and time estimations, poor site
management, an incompetent project team, and improper project planning
and scheduling. These results are also consistent with other published work
related to other developing countries, e.g. Aibinu and Jagboro (2002) in
Nigeria, and Wiguna and Scott (2005) in Indonesia.
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Table (4): Ranking order of Effects of delay
Rank

Effect
Description

RII
Consultants

Project
Manager

Overall

1

Time Overrun

4.160

3.750

3.960

2

Cost Overrun

3.830

3.370

3.600

3

Dispute

2.420

2.750

2.585

4

Arbitration

2.200

2.500

2.350

5

Litigation

1.900

2.000

1.950

6

Total
Abandonment

2.250

0.917

1.584

2.59

time overrun

2.35
1.95

3.60

1.58
3.96

Cost overrun
Disputes
Arbitartion
Litigation
Total Abandonment

Figure (1b): Effects of delay

A Comparative Study
A similar study has been carried out for the construction industry in the UAE
(Faridi and El-Sayegh, 2006). We have summarised, in Table 5, the rank
order of the top 15 causes of delay in both the current work and their 2006
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study. Ten of the top 15 factors were also reported in the 2006 study. Apart
from lack of capability of the client representative, ranked 2 nd in both
studies, the ranking order of all other common factors changed.

The ‘change orders’ factor has moved considerably, from 27th place to
become the most important factor. This is followed by poor site management
& supervision, and improper project planning/scheduling which moved up 14
and 13 places to be the top 5th and 10th, respectively. An incompetent
project team moved up six places to be the top 6th factor. Inappropriate
construction methods, however, moved down the list 8 places. The
remaining 4 factors moved up/down by 3 places.
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Table (5): Ranking comparison between 2011 and 2006 of top causes of delay in
UAE.
Factor Description

2010 Rank

2006
Rank

Change orders

1

27

-26

Lack of capability of client representative

2

2

0

Slow decision making by client

3

---

Not applicable

4

---

Not applicable

Poor site management & supervision

5

19

-14

Incompetent project team

6

12

-6

Inflation/prices fluctuation

7

---

Not applicable

Inaccurate time estimating

8

---

Not applicable

Late delivery of materials

9

6

+3

Improper project planning / scheduling

10

23

-13

Inaccurate cost estimating

11

8

+3

High interest rate

12

---

---

Client’s financial difficulties

13

10

+3

Unreasonable constraint to client

14

17

-3

Inappropriate construction methods

15

7

+8

Lack
of
experience
construction

of

client

in

Rank Change

Interviews
In addition, typical interview results have shown that:
(1) Two governmental consultants, with more than 30 years experience,
explored the importance of

proper classifications and categorizations of

consultants based on past learning knowledge. However, they have initiated
some research ideas to recover managerial defects, but validation is required
for UAE construction project performance. They added. Moreover, this will
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assist public sector projects to evaluate the knowledge, experience,
efficiency

and

past

performance

of

other

stakeholders

(consultants,

contractors and developers etc.).
(2)Two consultants, from the private sector, agreed on the significant
forecasting budget considering the excessive change orders/variations by
clients, as well as its effect on time and cost. It is argued that the
insufficient monthly payments have affected the flexibility of the project
progress recently.
(3) One project manager criticized the lack of co-related technical financial
details. He added, full stakeholder’ knowledge can prevent the unexpected
delay and help clients in faster decision making.
(4) Another consultant, with 25 years experience, criticized the pre-matured
project culture that disturbs any scientific pattern searching of risk control
approaches; he said “a very important point is that a positive percentage of
prequalified or interested users, who apply the same approach, does not
exceed 5%”.
(5) Two consultants from the architecture and value chain built environment
sections agreed on the project complexity due to pre-bidding analysis, so the
critical mission appears in the contract management.

405

(6)Another project manager criticized the recent client attitude towards
project slow down completion by getting rid of some of the workforce and
this left few posts in the recent financial crisis.
(7)All interviewees agreed that proper knowledge tools and financial
methods to face a crisis could lead to improvement of project performance,
to be noticed that 20% of them did not recognize the difference between
financial risk management and procurement.

Conclusions and the Way Forward
The objective of the research work that underpins this paper was to
investigate the causes and effects of construct project delays in the UAE.
Data has been collected through interviews and a pilot questionnaire
distributed to a group of experts working in local consulting, project
management and contracting companies operating in the UAE.

Forty two potential causes of construction project delays have been
identified and categorised into contractor, consultant, project managers,
client, financial, and external categories. The significance of these factors
has been investigated using the relative importance index method. Fifteen
top causes include six client-related factors, four project manager-related

406

factors, three financial factors, and two contractor-related factors. Clientrelated, project managers and financial factors seem to be the most
significant causes of delay. These results are in general agreement with
published previous studies in the UAE.
This exploratory study has highlighted a view of the many distress projects
in the UAE and particularly in Dubai, in the financial crisis, the trade press
have recently detailed how the UAE has been severely affected by the global
economic downturn with reports of many project delays, and this may add
the factor of the risk of financial crisis to the list of factors, although it has
not yet been fully investigated.
The effects of construction delay have also been investigated. Time and cost
overrun have been found to be the two most important effects. This is in
strong agreement with the identified significant causes of delay. So, it is only
a matter of time before the stakeholders begin to avail themselves of the
phenomenon described above. However, some of the results are surprising
and have implications regarding additional measures of project success, the
need

for

knowledge

management

training

for

clients,

and

their

representatives, but also project managers and their teams in risk
management innovation.
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Further future work could include conducting a well-grounded survey of
construction delays analysis in the UAE to triangulate the initial approach
adopted in these research findings and

provide direction for IT project

managers to adopt advanced techniques for project delay control. In
addition, the effects of information flow between the organization levels, the
importance of professional project management programmes and skills
development. Accuracy of procedures and record keeping will also become
indispensable, by the next decade, for IT project managers.

The problem of project control can be summarised as controlling additional
measures to prevent delay, such as developing stakeholder knowledge
management, as this may formulate good dependencies of relationship and
interaction, rather than depending on the traditional success criteria; and
predicting changes in the early stages can minimize the disruptive/risk
effects. Moreover, to save time and help the project team in decision
making, developing the project performance and confirming stakeholders’
expectations.
In a way of validating variables/measures in a proposed conceptual
framework to control the delays, hypotheses are set in figure (2) to resolve
the great percentage of a problem related to poor knowledge of stakeholders
in the preconstruction stage.

Noticeably, the majority of the interviewees
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insisted on significant and proper knowledge management to control the risk
of delay, rather than depending on local management tools only.

Limitations of the study are the sample size and the methodology adopted.
Therefore, due to the small number of responses, further, more extensive
studies are required to support the above findings.
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