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ABSTRACT

Time and cost overruns are one of the biggest issues facing the construction industry
and affecting delivery in terms of time, cost and quality. Libyan construction projects
experience these problems, often to a greater extent than most others. This can be
attributed to both unexpected and expected risk factors that are not effectively dealt
with. A focus on control is therefore vital in order to improve the perfonng’nce of
construction projects. The chief purpose of this study is to explore and understand the
main characteristics of the Libyan construction industry (LCI) and its associated
processes and operations, as well as to identify the major obstacles constraining its
practices‘; It will also develop and validate a framework through whiéh to manage risk

- factors that significantly affect a project’s time and cost performance.

The initial proposed framework for the design of project cost and time control is based
on previous studies; other practices regarding control are derived from the findings in
the literature. The framework was reviewed and refined through iterative processes.
Semi-structured interviews with professionals in Libyan organisations were used to
investigate how costs and schedules of construction projects are controlled inkpractice
and to discover the reasons and related issues that affect the process of cost and time
control in practice. Survey questionnaire I was conducted to identify the major risk
factors causing time and cost overruns in Libyan projects. The framework for
minimising cost and time overruns was subsequently validated by the perception of the
profes;ionals (contractors, consultants and owners) involved -in the LCI who

participated in questionnaires II and III.

Both, theory and practice have been linked through the literature review and the
involvement of practitioners to develop a framework by which cost and time overruns in
Libyan construction projects can be minimised. It is envisaged that the developed
framework will lead to changes in LCI projects, since practitioners can be more
systematic in dealing with the factors leading to cost and time overruns. This will
further provide improved current practices in delivering better quality construction
projects that satisfy clients’ requirements and in which cost and time overruns are

minimised.
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1.1 Introduction

This chapter presents an overview of the research study. It provides‘a background to the
study, the statement of the research problems, aim and objectives. The chapter also
_ outlines the research methodology used in actualizing the research and then concludes

with giving an overview of the structure of the thesis.

1.2 Background of the Study

The construction industry is one of the most complex and inherently risky businesses
and has a very poor reputation for managing risks, with many major projects failing to
meet deadlines, cost and quality (Smith et al, 2006). Flanagan & Jewell (2005) note that
risk is not handled adequately, resulting in poor performance, increased costs énd time
delays. Libyan construction projects, in particular, experience these problems and often
* to a greater extent than most other countries. This can be attributed to both expected and
unexpected risk factors, specific to Libya, that are not effectively dealt with at various
stages of the construction process. Wells (1986a) states that the lack of an appropriate
approach to address these risks has led to lots of undesirable results in project execution,
particularly in thel Libyan construction industry. According to a report published by the
Libyan General People's Committee PGC (2003), 97% of construction projects
associated with the public and private sectors between 1991 and 2003 suffered delays
and had a high impact on project cost and time. During this period (which was Libya’s
blockade time) because of the UN sanctions against Libya following the Lockerbie
~ bombing in 1988, the price of construction materials (including steel) was very high and
many projects were stopped in anticipation of a return to old price levels, causing direct
delays. Contracting parties also created disputes between the contractor and owners,
which further increased projects’ cost and duration. Another report conducted by the
Public Committee of Project Monitoring and Follow-up (2004) in Libya showed that
time and cost overruns are a common problem in the Libyan Construction Industry
(LCI). Moreover, in early 2011, Libya was mired in political conflict with the
widespread popular protest against the Al-Gaddafi government. These dramatic events

~ imply that Libya will be faced with substantial challenges in terms of reconstruction and



reorganisation. There is an urgent need to modernize and restructure the country’s

construction industry.

The chief purpose of this study is to explore and understand the main characteristics of
the LCI and its associated processes and operations, as well as to identify the major
obstacles constraining its practice and operations. It will also develop and validate a
framework through which to manage risk factors that significantly influence projects’

time and cost performance.

In order to identify the major risk factors, the author reviewed and examined the causes
of cost and time overruns in various countries worldwide; These include Arditi et al
(1985) in Turkey, Amer Wahid (1994) in Egypt, Mansfield et al. (1994) in Nigeria,
Assaf et al. (1995) in Saudi Arabia, Mezher and Tawil (1998) in Lebanon, Al-Moumani
(2000) in Jordan, Ahmed et al. (2003) in the US, Koushki et al. (2005) in Kuwait,
Yakubu (2010) in the UK.

Most of these studies have been conducted over 10 years ago. This creates a need for
more up to date research and investigation to reflect latest developments. Some of these
studies have focused either on cost or time overruns, whereas these two are very much
related in the control of projects: the greater the time for completion, the higher the cost,
because delays mean more hours worked and more staff, plant, equipment, direct and
indirect costs, as well as potential claims between contractor and client and a greater
concern with the financing of organisations. Any study devoted to time control should

focus equally on cost control, which is the position taken in the present work.

The author has summarised and tabulated the most important causes of delays and cost
overruns in different countries by analysing the many previous surveys. The author has
collated these studies and investigated the 15 most frequent delay and cost overruns

factors in those countries’ construction projects. The outcomes are shown in Table 2.4

The quahtitative study for this research was carried out through the survey questionnaire
I in order to determine the factors influencing time and cost overruns in Libyan
construction projects. This stage of the research also identifies the methods used to

determine the times and costs of activities involved in construction projects.



Additionally, the study did not stop at the identification of the factors causing cost and
time overruns, but continued progress onto finding ways of mitigating measures for the
identified risk factors in order to develop a framework for minimising cost and time

overruns.

1.3 Statement of the research problems

There is a consensus that the construction industry is subject to more risk and
uncertainty than are other industries. The LCI has a poor image in the construction
market owing in part to its poor performance over the past few decades. Many Libyan
construction projects were, however, found to be completed at a much higher cost over
a longer period of time than the original plans allowed for (Libya General People's
Committee of facilities and housing, 2006). In 2007, a new boom took place in the LCL.
Billions of dollars were offeréd to rebuild the country and its facilities. For example, in
November 2007 the government announced plans to spend more than $123 billion on
public works over five years; more than $30 billion were allocated for the infrastructure
and housing sectors alone in that year. More than 500,000 housing units were planned

for the next ten years (ICS, 2009).

There are wide gaps in-knowledge about the LCI in terms of its management and
operations and there seems to be a lack of academically based research into the current
practice of project management in Libya. However, the available information relevant
to the LCI was very limited and characterized by contradiction. Therefore, new
regulations and policies are needed. For example, improving construction efficiency by
means of timeliness and cost effectiveness would definitely contribute to cost saving for

the country as a whole.

In order to improve the processes of the LCI, it is thus necessary to understand the key
factors affecting the construction industry and its associated operations: how the
industry is organized, how construction activities are conducted and what the major
obstacles constraining the industry's operations are. The present work attempts to

answer these questions.



Therefore, it was decided to cqnduct this research to fill gaps in knowledge of the LCI
through remedying the unclear understanding of the process of project control in LCL
The main purpose of this research will be to explore and understand the main
characteristics of the LCI and its associated processes and operations, as well as to
identify the major obstacles constraining its practice and operations. It will also develop
and validate a framework throughv which to manage risk factors that significantly

influence projects’ time and cost performance. .

1;4 Research Aim

The aim of the research is to investigate Libyan project cost and time control process in
practice and to develop and validate a framework to proactively minimise time and cost

overruns in Libyan construction projects.

1.5 Research Objectives
§ v

+ To examine the current situation regarding time and cost overruns in Libyan

construction projects

% To identify the major risk factors causing time and cost overruns in Libyan

projects

% To determine the current procedures of cost and time control tools and

techniques adopted by practitioners in the Libyan construction projects

+«+ To explore the perception of professionals (contractors, consultants and owners)

involved in the LCI regarding the important processes of cost and time control

% To establish measures that will assist to mitigate the causes of cost and time -

overruns in Libyan construction projects

< To develop and validate a project cost and time control framework.



1.6 Research Methodology

Because of the wide range of data collection, as well as the nature of the data required to
confirm and validate the situation, this study adopted a quantitative approach initially.
Nevertheless, qualitative methodology was used to complement that approach because
of its advantages — in particular, to develop a framework that will guide the practitioners
of Libyan construction projects to the successful adoption of project control. The
evaluation process of this study is based on combining qualitative and quantitative
methods. The researcher first adopted a quantitative approach using questionnaire II to
define partici'pants’ responses regarding their perspectives on mitigation measures.
Questionnaire III, however, was designed for open-ended questions to reveal qualitative
information about the project control framework to use the feedback of pafticipants of
questionnaire III to re-validate the developed framework elements. The descﬁption of
objectives of the study relative to the methods adopted and processes implemented in

answering the research questions are shown in Figure (1.1)



Objectives Methods Descriptions Stages

¢ A detailed literature

Objective 1: To examine Literature
the current situation Review review and pilot studies
regarding time and cost > —P were conducted to address
overruns in Libyan the first objective
construction projects Stage 1
* A questionnaire survey (I)
Objective 2: To identify to address objective 2
the major risk factors . .
. . Questionnaire o o
causing time and cost M —» . A statistical analysis using
: : surve
overruns  in  Libyan Y SPSS to analysis the data
projects
.
i
Objective 3: To determine i Questionnaire * Questionnaire survey (I) &
time and cost control survey (1) semi-structured interviews

tools and techniques

o L. with professionals
utilized by practitioners

. . . involved in the LCI to
in Libyan construction Staee?

projects achieve objectives 3 & 4

* Analysis oftranscript

Objective 4: To explore based on systematic

the perception of Semi- manner
professionals  involved structured >
in the LCI regarding the interviews
important processes of
cost and time control
%
A
Objective 5: To establish Literature  Establish mitigation
measures that will assist Review measures (objective 5)
to mitigate the causes of
cost and time overruns in Questionnaire ot Develop the proposed
Li tructi - t
1b?/an construction survey (1) framework for cost and Stage3
projects . o
Semi time control ( objective 6)
emi-

structured

L interviews
Objective 6: To develop and fk

validate a project cost !
and time control Questionnaire * A statistical analysis using
framework (I & (1) SPSS to validate the Stage4

framework (objective 6)

Figure 1-1: Research Objectives Relative to the Methods



1.7 Thesis structure

The thesis comprises four main parts. The first part is focused on exploring and
’ reviewing the delay and cost overrun factors in the construction industry. The second
part introduces the research methodology and processes, analyses the methodology for
the quantitative and qualitative data, and discusses the study's findings. The third part
includes the development of a framework for project cost and time control. Part four
includes the evaluation of the developed framework, conclusion and recommendation.

Finally, references and appendices are included.

The first chapter of the thesis presents an introduction to the thesis by providing the
background to the study and highlighting the statement of the research problem, the

research aim and objectives.

The author believes that the tasks needed to achieve the objectives must be split into
component parts and programmed within a reasonable time-scale. The literature review
process began by investigating project cost and time control processes in order to gain
insight into the structures and theories associated with risk in construction projects.
These theories and project control modelling approaches were thoroughly reviewed and
compared. The literature review’s broad scope was important in increasing the
researcher's knowledge of the research topic as well as in delineating the research

problem.

The general purpose of the literature review is to gain an understanding of the current
state of knowledge regarding the research topic. The present research examines what
other authors have written about project control, in order to develop a theoretical
framework for successful adoption and implementation of time and cost control in the
construction industry. The author has found that the literature is a fruitful source of
concepts, theories and evidence about construction project cost and time overruns.
Monographs provided a good introduction to an overview of the issues of importance in
project control. As well as online sources, most relevant information is to be found in

journal articles and international conference papers.

The second chapter provides a review of previous studies in this area, deals with the
problems associated with project cost and time, and then classifies the causes and

factors contributing to overruns in order to determine the most important of these causes
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in various building projects in countries worldwide. Chapter three takes Libya’s
demography and its economy as well as just its construction industry into account in
order to explore the main characteristics of the LCI and its associated processes and

operations, and to identify the major constraints on those operations.

The fourth chapter of the thesis provides justification for the primary research
methodology chosen for this project as seen in the chapter. It discusses several
methodologies, including the methods of daté collection. The research methods
considered in this study are literature research, questionnaires and semi-structured
interviews to develop a framework to minimise cost and time overruns in Libyan
construction projects. Data analysis is carried out using Statistical Package for the
Social Sciences (SPSS) for quantitative data and manually based on a systematic

process for qualitative data in chapters six and seven.

Theory and practice have been linked through the literature review and the involvement
of practitioners in an attempt to develop a framework for minimising cost and time
overruns in the Libyan construction projects in the third part of the thesis. The
developed framework was refined and evaluated and the proposed mitigation measures
were validated. This was achieved using the perceptions of experts in the Libyan
construction projects in the fourth part of the thesis in chapter eight. The conclusions
derived from the research study and recommendations for promoting good practice are

presented in last chapter of the thesis.

1.8 Summary

This chapter has presented an introduction to the thesis by providing the background to
the study and highlighting the statement of the research problem, the research aim and
objectives. This chapter also presented a brief overview of the research methodology

- and concluded by giving a structure to the thesis.



Chapter 2 Review of Factors
Influencing Time and Cost
Overruns in Construction

Projects



2.1 Introduction

Modern construction projects- do not allow risks and uncertainties to be dealt with at the
whim of project owners’ and contractors’ experience and intuition. Risk management is
therefore increasingly a prerequisite in the industry. All organisations face a huge
variety of risks including physical risks to property or people, failure of service de-
livery, financial loss, information maﬁagement and damage to the organisation's reputa-
tion. The import;'mce of risk management to the industry is expressed in pragmatié
construction project management methods to identify and remove risk factors before
dangerous situations are created. Risk management is not about predicting the future. It
is about understanding a project and making better decisions regarding the management

of that project in the immediate future.

Construction delays and cost overruns are fhe biggest issues facing construction projects
and affecting delivery in terms of time, budget and required quality. The characteristics
of delay factors and their level of impact vary from project to project, ranging from a
few days to years. They have significant financial, environmental and social impacts in
construction projects; therefore, it is vital to investigate the causes of delays and cost
overruns and analyse their impact. Although many studies have examined the causes
affecting delays and cost overruns in construction projects, they have rarely discussed

the common causes of such delays or cost increases.

Because of one of this study’s objectives is to identify the critical factors affecting time
~ and cost within the construction industry, this chapter starts by outlining the concepts
involved in risk and uncertainty. It then reviews previous studies in the area of time and
cost overrun of construction projects, presents the problems associated with‘project
costs and timings, and classifies the causes and factors contributing to overruns so as to
determine the most important causes of delays within building projects in different

countries.

2.2 Different Definitions and Perspectives on Risk

The word “risk” originated from the French word “risqué”, and began to appear in Eng-

land, in its anglicised form, around 1830, when it was used in insurance transactions
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(Smith, 1999). Risk is a multi-faceted concept that differs according to viewpoint,
experience and attitude, which is why it has several meanings and definitions.
Contractors, engineers and designers conceptualize risk from the technological
perspective, developers and lenders see it financially and economically, and chemical
engineers, health professionals and environmentalists view it through the lens of

environment and safety. Any concept of risk can thus be uncertain or variable.

The majority of English dictionaries define "risk" as the hazard or danger of something
that may have unlikely outcome, or as the probability of an inconvenient incident
depending on the circumstances. The Oxford English Dictionary defines risk as danger,
hazard, exposure to peril or mischance, and also as the hazard of commercial loss. The
Oxford Advanced Learner’s Dictionary (1995) describes risk as the “chance of failure;

the possibility of meeting danger or of suffering harm or loss”. (Hornby, 1995)
Many researchers have attempted to define risk. Among them are the following:

% “The probability of occurrence of some uncertain, unpredictable and even
undesirable events that would change the prospects for the profitability on a
given investment” (Kartam, & Kartam, 2001)

< The “exposure to loss/gain or the probability of occurrence of loss/gain
multiplied by its respective magnitude” (Jaafari, 2001)

< The “possibility that events, their resulting impact and dynamic interactions may
turn out differently than anticipated” (Miller and Lessard, 2001)

% “A situation where the future outcome is not known with certainty, but where
the various possible outcomes can be predicted from knowledge of past or
existing events” (Ejinimma, 2004) ' _

%+ “The chance of an unfortunate event times the cost if such an event occurred”
(Hubbard, 2009)

% “The threat or possibility that an action or event will adversely or beneficially
affect an organisation’s ability to achieve its objectives” (Burtonshow-Gunn,
2009)

“A combination of the uncertainty of occurrence of a possible outcome from an

%

*

initial event and associated positive or negative payoff of the outcome on our

intelligent agent with respect to achieving its goal(s)” (Yaxin & Williams, 2010)
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The possibility of loss or injury (Rounds & Segner, 2011)

Construction involves working with dangerous materials, tools and equipment, which

makes it risky and depends to a great extent on workers, which entails a great deal of

variability that results in an entire class of performance risk. Cretu et al. (2011)

conclude that risk represents an uncertain outcome.

Many organisations have also attempted to identify the meaning of risk

\/
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The UN’s approach is distinctly techno centric: “expected losses of (persons
injured, lives, economic activity disrupted and property damaged) by reason of a
severe hazard for a given region and reference period” (UNDHA, 1992).

“A combination or frequency of occurrence of a defined threat or opportunity
and the magnitude of that occurrence” (The Association for Project
Management, 2002).

“A significant uncertain occurrence... defined by the combination of the
probability of an event occurring and its consequences on objectives...the term
“risk” is generally used to embrace the possibility of both negative and/or
positive consequences” (the UK’s MoD Risk Management Guidance, 2002).
“Risk is the possibility for realisation of unwanted, health, property, adverse
consequences to human life, or the environment; estimation of risk is usually
based on the expected value of the conditional probability of the event occurring
times the consequence of the event given that it has occurred” (Society of Risk
Analysis, 2003).

That recognition of both positive and negative impacts resulting from risks is
echoed by the Project Management Institute: “an uncertain event or condition
that, if it occurs, has a positive or negative effect on a project’s objectives” (PMI

2004).

Furthermore, the parties involved in a construction project all view risk from their own

perspectives. Clients or financiers are concerned in a broad way with how possible

changes in estimated costs, benefits and timing will affect their rate of return.

Contractors have similar concerns, but might see risks as relating to maintaining short-

term cash flows and maximizing long-term profitability. Professional consultants view
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project risks from the point of accurate fee estimates, good management, prompt and
full payment of fees, costs of uninsured risks and the future costs of insurance
premiums. In the construction industry, great risks can lead to catastrophe as time and

cost overruns turn profitable projects into loss-making ventures.

Risk, seen as chance, can sometimes be viewed as advantageous, as long as it is allowed
for (Mills, 2001). Generally, it appears that there are two options by which risk is
determined:

% Risk is an umbrella expression with two dimensions:
» Opportunity, i.e. risks with positive outcomes
» Threat, i.e. risks with negative outcome

<% Uncertainty is the "overarching" term with two formations:
» Risk, i.e. uncertainty with negative outcomes

» Opportunity, i.e. uncertainty with positive outcome. (Hillson, 2002)

Aven & Renn (2010) state that definitions of risk have the following properties:

% They accommodate both undesirable and desirable outcomes
< They address uncertainties instead of probabilities and expected values

% They are not restricted to specific consequences and quantities

Basically, construction risks can result in:

~ % Failure to keep within budget
. ¢ Failure to keep within time schedules

% Failure to meet the required quality

14



2.3 The Distinction between Risk and Uncertainty

Construction practically never operates under conditions of certainty. Chapman and
- Ward (2002) define uncertainty as “a lack of certainty; involving variability and
. ambiguity”. Winch (2010) state that “it is the absence of information required for the
decision that needs to be taken at a point in time”. Aven & Renn (2010) see it as the
difficulty of predicting the occurrence of events and/or their consequences based on
incomplete or invalid databases, possible changes of the causal chains and their context
conditions, extrapolation methods when making inferences from experimental results,
modelling inaccuracies or variations in expert judgments. According to Cretu et al.
(2011), uncertainty poses project management a particulaf set of problems, as it can

potentially affect outcomes for ill as well as for good.

The expfessions “risk” and “uncertainty” can be applied in different ways, and it would
be useful at this stage to clarify the difference between them. From the above definitions
of risk and uncertainty, it can be seen that there is a difference between the two. Risk
and uncertainty are distinguished by Merrett and Sykes (1973) as follows: “uncertainty
exists when there is more than one possible outcome to a course of action but the
probability of each outcome is not known”. Uncertain events are random events which
defy prediction. Risk events can be managed; uncertain events cannot. It should
therefore be a fundamental rule of risk management to reduce uncertainties to a
minimum. Although in a practical situation, the distinction between risk and uncertainty
is not critical, fhe concepts of risk must strictly reflect the realities of a decision
situation. For example, the change of a government's policies may not be a risk to a

Western construction firm, but it is an uncertainty.

2.4 Construction Risk

Flanagan & Jewell (2005) have suggested that, in relation to cost and time, the
construction industry is, perhaps more than most, at particular risk. They note that this
risk is not dealt with sufficiently, resulting in poor performance with increased costs and

time delays. Indeed, many construction projects are faced by scheduling problems,
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causing them to overrun their predetermined due date and cost, because delays mean
more hours worked and more staff, plant, equipment, direct and indirect costs, as well as
potential claims between contractor and client and a greater concern with the financing

of organisations.

2.5 Concept of Time and Cost in Construction Projects

The purpose of time and cost calculations in the construction industry is to ensure that
projects deliver on time and within budget. Construction professionals around the world
pay attention to time and cost overruns in projects; their likely query is: “has the project

been finished and delivered on time, within budget and to the specified quality?”

The construction industry has a generally poor reputation in terms of delivering projects
to cost and on time. Kartam & Koushki (2004) find that most construction projects
experience cost overruns and time delays during the construction stage. According to
Murray and Langford (2003), the factors leading to failure in construction projects are
budget (cost) overruns, lack of value for money, Vfailure to finish on time and poor
quality of work. Turner (2006) suggests that time and cost control are inherent elements

of project management.

Because the ways that processes, timings and costs of construction projects are
controlled differ from one organisation to another, many researchers state that time and
cost objectives in any construction project involves dealing with specific problems and

risks.

2.5.1 Project Cost Considerations

Project cost is defined in various ways. For Kwakye (1997), the total project cost is the
client’s total expenditure on the project, which is the sum total of factors such as land
and construction costs, interest charges and fees. Hendrikson and Au (2000) maintain
that “the capit’al cost for a constructibn project includes the expenses related to the
initial establishment of the facility: planning and feasibility studies, land acquisition,

architectural and engineering design, equipment and labour, construction (including
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materials), and equipment and furnishings not included in construction”. According to
Lock (2007), every project should be controlled against detailed cost budgets so as to
ensure that the expenditure authorised in its contract or charter is not exceeded. Zwikael
& Smyrk, (2011) define a project’s cost as the outlays required to purchase resources
for the project. Generally, a project’s cost depends on its size, type, form, location,
complexity, level of specification, tendering climate, predicted inflation, risks and
procurement method. It can be concluded that project cost is the amount of money that
is required to 'complete all project activities. It concluded that the cost of the project is
influenced by:

* specifications of the end produéts such as levels of performance, quality, and

reliability
e compliance with governmental, institutional, or internal standards

e technical requirements such as the need to upgrade computer hardware, and

administrative needs including a company’s financial policies

% The Project Cost Estimate

For a detailed project, a budget or cost plan and cost estimate are usually prepared as
soon as the design has been finalized. The aim of a cost estimate is to give an indication
of the possible cost of the project. Cost estimates fall into two groups:

. o Unit methods of cost estimafe

These unit costs are extrapolated forward in time to reflect current market conditions,
the project’s location and the particular character of the job being considered.

e Element cost per square metre - GFA method

In this method the element cost is divided by the gross floor area (GFA). This gives the

cost per square metre of GFA.

+ Project Cost Overrun

Cost can be used as an indicator for project control performance. But cost estimates in a

project are revised at various stages to improve their accuracy; after every such revision,
17



they invariably increase. According to Choudhury (1988),’ “Cost overrun, the expression
which is used to represent the variance between the original sanctioned cost and the
final cost incurred, would then provide no indication of managerial performance”.
Jackson (1999) defines cost overruns as the difference between the final contract

amount and the original contract amount divided by the original contract award amount.

Cost overrun = Final Contract Amount — Original Contract Amount
Original Contract Amount ‘

For Choudhry and Phatak (2004), cost overruns are the difference between the original
cost estimate and actual construction cost on completion of commercial sector
construction projects. Cretu et al. (2011) defines cost overruns as the difference between

the low bid and the actual incurred cost at the time of construction completion.

2.5.2 Project Time Considerations

Various definitions of project time have been given. According to Clough et al. (2000),
project time is the completion of the project on the interim completion dates required for
phases of the work, or the date stated in the contract. Sunny and Kim Baker (2000)
define projeét time as the period needed to finish the work starting from location until
completion, while for Kerzner (2009) it is the period from the beginning until the end of
the work. Estimating the time of tasks is of great importance. Unfortunately, this is like
trying to predict the future. It is only a guess, but there are better ways to guess than
others. It should be obvious that the actual 'project time has to match or improve upon
planned progress. All significant stages of the project must take place no later than their

specified dates so completion occurs on or before the planned finish date.

% The Project Time Estimate

There are several methods that can apply to make guesses or estimates of the project -
time as accurate as possible. They are as following:

e Depending on records of preceding project paperwork or files.
¢ Trying to find similar project that has been completed.

e Secking expert opinion, this should be used whenever possible.
18



% Project Time Overrun

The meaning of completion may also differ from project to project. How much time a
project eventually takes and who has contributed to overruns are questions that no one
can answer without undertaking research. According to Trigunarsyah (2004), time
overrun is the extension of time beyond the time estimated as stipulated in the approval
contract or planned completion dates traceable to the contractors. Badiru (2009)
~ suggested that time slips away too easily and is irrecoverable. If time is not managed
effectively, a project that has a fixed term for completion cannot succeed. Managing
~ time implies eliminating inessential activities from the project’s schedule. In summary,
time overruns are the extra time taken to finish the project over and above the time

schedule; these overruns are caused by both external and internal factors.

2.6 The Time-Cost Relétionship

The relationship between cost and time has been explored by many studies over a long
period of time. Since the late 1960s many researchers have explored the apparent

relationship between the duration of a building project and its price.

Recently, many researchers have turned their attention to long-term trends in the
relationship between time and value, developing models that allow the rapid forecast of

project duration using only the budgeted cost and current cost indices.

Bromilow (1969) identifies the relationship between project cost and time as
T = KC5

Where

T is the actual construction time in working days
C is the cost of building in millions of dollars
K is a constant-characteristic of building time performance in Australia, and

B is a constant-indicative of the sensitivity of time performance to cost level.

Extensive use has been made of Bromilow’s time-cost model (the BTC model) in
estimating project duration. The model indicates that a construction project’s duration is
basically a function of its total cost. It provides a basis on which all parties concerned
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with the construction process can establish a fairly accurate probable duration of a

project measured in days, giveri the estimated cost of the project.

Since Bromilow (1969) first présented the relationship between é construction project’s
cost and time, numerous studies have been carried out for civil engineering and building
projects around the world. Bromilow & Henderson (1977), Bromilow et al. (1980,
1988), Walker (1995) and Love et al. (2005) calibrated the BTC model in Australia.
Kaka and Price (1991) studied the model in the UK, Chan and Kumaraswamy (1995)
and Chan (1999) did the same for Hong Kong, Chen and Huang (2006) for Taiwan,
Chan (2001) and Endut et al. (2006) for Malaysia, Ogunsemi and Jagboro (2006) for
Nigeria and Hoffman et al. (2007) for the US. Le-Hoai et al. (2009) attempted to fit
experieﬁtial building project data for the BTC model in Vietnamese construction

projects.

Bromilow (1969) and Walker (1995) find cost to be a key determinant of time
performance in Australia. Ng et al. (2001), after refitting and testing the BTC model
with a new set of data, compare the findings with previous Australian studies and found
that the length of unit construction ‘time changed over time. They conclude that there
was an improvement in construction speed over the three decades from Bromilow’s
1969 study. Love et al. (2005) perform an analysis with a data pool of 161 building
projects between procurement method, project type and project duration, and suggest

that cost is a poor predictor of time performance.

Kaka and Price (1991) apply the cost-time relationship to civil aﬁd building projects, A
concluding that the BTC relationship remains the same but the constant of the equation
changes with the type of project. Kumaraswamy and Chan’s (1995) conclusion from
their survey of housing, building and civil engineering projects in Hong Kong
construction projects is that both types of project can apply Bromilow’s model. A study
in Hong Kong by Chan (1999) showed that the relationship between cost and time is a
suitable tool for construction practitioners in both private and public projects. Between
the late 1980s and the early 1990s, Chan’s (2001) similar investigation of public sector
projects in Malaysia presents an applicable BTC model. Endut et al. (2006) finds that
there is no evidence by which to recommend that all project parameters follow the BTC

model.
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However, Ogunsemi and Jagboro (2006) suggest that Bromilow’s model is not suitable
for Nigerian construction projects; they therefore seek better predictive abilities by
developing an improved piecewise model. Chen and Huang (2006) confirm that only

private projects follow the Bromilow model.

2.7 Review of the Causes of Time and Cost Overruns in
.Construction Projects

Delays and cost overruns in construction projects are a common problem in the
construction industry. The extent of these problems differs significantly from project to
project, but they are especially severe in developing countries. None of the systems and
tools that have been developed to permit successful project delivery and none of the
attempts that have been made at improving construction development, have prevented
many construction projects from accruing a shameful history of project cost and

delivery.

Arditi et al. (1985) carried out a questionnaire survey of contractors, investors and
public agencies that undertook public projects in Turkey during the period 1970 to
1980. The most important variables causing time and cost overruns they identified
included increased wages, material prices, intermittent inflation, problems obtaining
construction materials at their official unit prices, delays in public construction such as
inflationary environmenté, inaccurate cost estimates prepared by public sector quantity
surveyors, security problems at work, workers' health problems, difficulties obtaining
construction materials, delayed monthly payments by public agencies, contractors'

financial difficulties, shortages of construction training, contractors taking on additional A

jobs, and shortages of skilled workers.

Amer Wahid (1994) posted a survey of the factors involved in time and cost overruns in
Egyptian construction projects to consultants, owners and contractors in construction
projects, finding that the common causes were design modification during construction,
lack of finance and payment for completed work, poor contract management, shortages

of certain materials and sub-contractors and material supplier problems.
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Mansfield et al. (1994) identified 16 main factors causing cost overruns in Nigeria,
including poor contract management, delayed payment and financing of finished
projects, deficiency of construction materials, imported plant items and resources,
nominated contractors, subcontractors and design changes. The main variables affecting
time overruns included price ﬂﬁctuations, incorrect price estimates, work delays and

extra work.

Assaf et al. (1995) outlined 56 common causes of delay in large building construction
projects and their relative importance in Saudi Arabia, finding the most important
factors to include preparation and approval of drawings, delays in contractor payment
by design changes and owners, cash problems durihg construction, the relationship
between the contractors, slow decision-making processes, labour shortages, design

' errérs and inadequate work skills.

Mezher and Tawil (1998) conducted local interviews with Lebanese owners, contractors
and architectural and engineering firms, identifying the main causes of delay as
materials, equipment, financing, manpower, changes, project management, government

relations, site conditions, environment and contractual relationships.

A more extensive study conducted by Kumaraswamy and Chan (1998) identified the
factors concerned in construction cost and time overruns in Hong Kong from the
contfactors' point of view to be lack of design details or delay in their provision, waiting
for approvals of drawings, discrepancies or mistakes in design documents, unexpected
obstacles on the ground, poor supervision and management in the site, slow decision-
making on the part of project teams and professionals, client-initiated variations,
essential variation of works and poor contractor experience. The study suggests that
identifying the major factors involved in time and cost overruns will enhance a project’s
performance. The accepted parameters are client satisfaction, completion to time and
within budget, compliance with established quality standards and completion without

accidents.

Al-Moumani (2000) carried out a quantitative analysis of construction delays by
examining their causes in 130 public projects in Jordan from 1990 to 1997. The study

presented regression models of the relationship between actual and planned project
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durations for different types of construction facilities. He found that the actual costs
exceeded the original contract price by 30 per cent, with the common causes of delay in
construction projects being poor site conditions, user changes, economic conditioﬁs,
weather, late deliveries and increase in quantities. The study recommended that special
awareness of these factors will help industry consultants minimise contract disputes.
Time overruns are closely related to ineffective contractor performance, and indeed to

contractor failure.

Koushki et al. (2005) personally interviewed 450 randomly selected private residential
project owners and developers in selected Kuwaiti regions, and arranged the main
causes of delays he found in order of importance: changes in orders, owners’ financial
constraints, owners' lack of experience in construction, weather, labour and contractor- -
related problems and material-related problems. The main causes of cost overruns in
construction projects were (again in order of importance) contractor-related problems,
material-related problems, financial constraints, changed orders, weather and labour

constraints.

Assaf and Al-Hejji’s (2006) survey of time performance in Saudi construction projects
found that only 30 per cent of building projects were finished on time, and that the time
overrun was between 10 and 30 per cent. The study listed 73 causes of such overruns,
cohsidering the importance of different causes from the viewpoints of owners,
consultants and contractors. The main cause of time overruns recognizéd by all parties

was “changing orders™.

Sambasivam and Soon (2007) identified the main factors leading to delays on
Malaysian construction projects: the contractor's inadequate planning, lack of
experience, and poor site management, problems with sub-contractors, inadequate client
finance and delayed payments for completed works, materials shortages, labour supply
problems, lack of and failures in equipment, lack of communication between the parties
and mistakes during the construction stage. The study concluded that time overruns in
construction projects were a main problem in Malaysia, and recommended that

strategies to deal with the delay be urgently developed.

Kaliba et al’s (2009) study of Zambian road construction projects identified scope

changes, bad or inclement weather due to floods and heavy rains, strikes, technical
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challenges, schedule delays, environmental protection and mitigation costs, inflation
and local government pressures as the main causes of cost overruns, while time
overruns were caused by contract modification, delayed payments, material
procurements, financial processes and difficulties on the part of contractors and clients,
poor conditions on site, economic problems, changes in drawings, unavailabiiity of
equipment, poor supervision, staffing problems, construction mistakes, changes in

specifications, and labour strikes and disputes.

It is obvious that most of the existing studies about risk factors concentrated on
developing countries. However, very few studies existed thai focused on developed
countries like the UK. More recently, Yakubu (2010) conducted both a quantitative
analysis of a questionnaire survey and a qualitative analysis of interviews in order to
investigate project time and cost controls in the UK, showing the main causes of project
cost and time overruns to be risks and uncertairities, design changes, complexity of
works, inaccurate evaluation of project times and durations, and inadequate

performance of subcontractors.

All these studies have added significantly to the body of information regarding the
causes of delays and cost overruns in building projects. The major causes of cost and
time overruns identified by researchers over a period of more than two decades are

illustrated in the following sections.

2.8 Classification of the Factors Causing Cbst and Time Overruns

The identification of factors affecting planned, stipulated and achieved construction
times and costs of construction projects. were found to differ from study to study; no
single reliable model of the factors affecting project time and cost overruns was
authoritatively established by project management or construction institutions. In brief;
every project involves a number of activities, any one of which may take moré time than
expected. This can be due either to extended activity duration or to delays in starting.
The reasons for these two factors may be different, and the resulting delays could knock
on to succeeding activities, which in turn could delay the project’s completion. Various
ways have therefore been used to classify the causes of delays and cost overruns in

construction projects. Recently, many researchers have relied on the categorisation of
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causes identified in the existing literature. Kaming et al. (1997) suggests that delays of
construction projects can be divided into three categories:

e Those over which neither party to the contract has any control . ’

e Those over which the construction owner (or his/her representative) has control

e Those over which the contractor (or any subcontractor) has control

Assaf et al. (1995) suggests that the perceptions of the three main parties to a project
(owners, consultants and contractors) constitute the most important group of delay
factors. This group was rated of great importance by contractors and
engiﬁeering/architecture companies and relatively lowly by manpower, while owners
were also ranked as very important by the clients, moderately important by the
contractors and not very important by the engineering and architecture companies, while
changes were ranked somewhat high by all parties. Equipment was rankedvvery low by
all parties, and scheduling and controlling as moderately important by contractors. A
relation with government was also counted as relatively important by both owners and
contractors, but not at all by architecture/engineering firms. These firms themselves
were not rated at all highly by the owners. All three parties thought that contractual

relationships, while none of them had that opinion of environmental factors.

"~ Chan’s (1995) examination of the main factors affecting the time taken for completion
of construction projects proposes. that these factors can be classified into the following
four major categories:

e Project scope
e Project complexity
e Project environment

e Management-related attributes

Al-Khalil and Al-Ghafly (1999) use six major categories, with a further subdivision of

“contractor performance” into five sub-categories, resulting in the following scheme:
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+ Contractor performance
> materials
> equipment
> manpower
> project management
> project finance
* Owner administration
» Early planning and design
* Government regulation
» Site and environmental conditions
* Site supervision
Chang (2002), on the other hand, uses a three-part categorisation:

* Compensable - mainly within the construction owner's control - i.e. failure to

comply with owners’ requests

* Non-excusable - mainly within the consultant's control - i.e. mainly consultant

failures

* Excusable - beyond either the owner or consultant's control - i.e. the growing

needs ofthe client and stakeholders.

Excusable Delays Non-Excusable Delay

Concurrent Non-Concurrent

Compensable Non-Compensable Critical Non-Critical

Figure 2-1: Sequential Relationships between Categories of Time Overruns (Vidalis et al., 2002)
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According to Chang (2002), his grouping will make it easy to determine where any

difficulties within the construction project’s life cycle originate.

Chang proposes the following four categories that incorporate all classifications
employed by previous studies. |
e Owner-caused delays (OCD)

¢ Contractor-caused delays (CCD)
e Project-specific matter caused delays (PMCD)

e Third party (natural) caused delays (TPCD)

Ahmed et al. (2003) finds that the causes for delays in construction projects fall into the
internal and external categories. The former consist of the causes created by the four
parties (the contractors, owner, designers and consultants) involved in the project. Other
delays for which the four parties are not responsible are external causes such as

materials, suppliers, the government or the weather.

Chan et al. (1995), Ogunlana et al. (1996), Kaming et al. (1997), Ahmed et al. (2003),
Sambasivan and Soon (2007) and Alghbari et al. (2007) and others suggest the
following factors causing construction projects delays and cost overruns. The list is

given in the four categories used by several researchers.

o  Contractor-related causes

The contractor’s responsibility is to build the project according to the contract within
the specified cost and time constraints, and to the specified standards. Previous studies
investigating the responsibilities for project delays have found that, for the most part,
that responsibility lies with the contractor. The factors involved can be grouped into the
following categories: as shortages of materials on site, delays in delivery of materials to
the site, mistakes in construction and defective work, shortages of site labour; poor
labour skills and experience, low labour productivity, coordination problems with other
| parties, financial problems, lack of subcontractor skills, poor site management, lack of

site contractor staff and equipment and tool shortages on site.
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e Consultant-related causes

The consultant’s role is to advise the client on the best contract strategy for the project
at the conceptual stage. Various factors related to consultants may lead to project
delays. These factors fall into the following categories: lack of experiehce on the part of
consultants, absence of consultant site staff, lack of experience on the part of such staff
(supervisory and managerial personnel) when present, incomplete documentation,

delayed and dilatory decision making and dilatory issuing of instructions.

¢ Client-related causes

Construction industry clients constitute the single most important group on project
teams. Since the nature of construction projects requires knowledgeable organisations or
people to serve as project managers, the client’s responsibility is demanding. Client
involvement in construction projects can facilitate the speed at which projects proceed.
Clients must l?e able to take quick decisions on various matters such as approving work,
responding to contractors and changing orders. Their involvement in the project must
not disrupt the contractor’s project plan. Because delays- to payments or budgetary
shortfalls may result in projects proceeding slowly and therefore in late completions,
clients should ensure that adequate funds are available to meet professional service

payments and the demands of the schedule.

The factors relating to client responsibility for delays and overruns are procrastination in
decision making, contract modifications (replacements and addition of new work to
projects and changes in specifications), lack of working knowledge, lack of
coordination with contractors, and financial problems (delayed payments, financial

difficulties and economic problems).

e External factors

External factors are the lack of equipment, tools and materials in the marketplace, poor
weather conditions, poor economic conditions (e.g. devalued currencies and inflation
rates), poor site conditions (e.g. location and nature of the ground), changes in laws and
regulations, transport delays and works on public infrastructure such as roads, utilities

and public services.
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2.9- Identification of Factors Causing Time and Cost Overruns

Time and cost overruns occur in every construction project and the magnitude of these
problems varies considerably from project to project. Therefore, it is essential to
identify the factors of delay and cost overrun in order to minimize risk in any
construction project. For the purpose of this research, Table 2.1 illustrates factors that
influence time and cost overruns in different countries in the wdrld, followed by
categorization and tabulation of these factors which collected from literature review into
nine groups, followed by identification of 15 most frequent delay and cost overrun
factors in construction projects in these countries. See Tables (2.2), (2.3) and (2.4)

below
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Country where survey
was conducted

Turkey

Indonesia

Nigeria

Kuwait

Vietnam

Zambia

UK

Factors causing Project cost
overrun

Arditi
et al.,
1985

Kaming
et al
1997

Mansfiel
d et 1994

Koushki,
AlRashid
and Kartam
2005

Long Le-
et al
2008

Kaliba
et al
2009

Yakubu
(2010)

Unrealistic design dévelopment
periods

»

Changed engineering conditions
from the contract document

»

Unpredictable weather conditions

Client-induced additional work
beyond the original scope

Rework due to errors/omissions
during construction (quantity &
quality)

Error in the estimated activity
completion time

Noncompliance with conditions
of contract

Delay in contractors payment of
completing work

Consultant/engineer-driven
frequent changes in design and
materials

Lack of co-ordination between
design team and contractor

Poor site management and
supervision

Poor contract management

Increases in price materials,
increase in wages and inflation

Difficulties in obtaining
construction materials at official
current prices

Bad or inclement weather

Scopes change

Strikes and technical challenges

Inflation and local government
pressure

L IR IR R

Schedule delays

Inaccurate estimates leading to
delays.

Price fluctuations

Increased cost of materials

Increased cost of labour due to
environment restriction

Poor experience of project
location

Poor experience of project type

Poor experience of local
regulation

Construction delays

Shortages of materials

Inaccurate estimates

Slow payment of completed
works

Design changes

& » # »

Table 2-3: Factors Influencing Cost Overruns
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From the analyses of many previous surveys investigating, the author has summarised
and tabulated the most important causes of delays and cost overruns in different
countries. The author has collated these studies and used them to investigate the 15 most
frequent delay and cost overrun factors in construction projects in these countries. The

outcomes are shown in Table 2.4.

Factors  causing Countries

project delays and
cost increase

Turkey
Nigeria
Hong
Kong
Thailand
Indonesia
Jordan
Malaysia
Vietnam
Zambia
UK

»
»
»
»
*
L
»
»

Inclement weather

Labour  shortage/low » » * [ *
labour productivity .

Poor subcontractors' » * . » [ *» »
performance/high
degree of
subcontracting

Variations (design » » » » ] » » »
changes/extra work)

Unforeseen  ground | # » L [] »
conditions

Materials » » *» [ »
shortage/late materials
delivery

Inadequate » » » » *
construction planning

Financial difficulties * - - » [] [3 » » »

Delays in  design *» »
work/lack of design
Information

Poor site management » » [ * * *

Mistakes during » L] [ »
construction

Poor communication » L]

Inappropriate type of »
contract used

Lack of experience of L * *»
the consultant's site
staff

Owner interference L - »

Table 2-4: The Major Factors Causing Time and Cost Overruns in Construction Projects by Country
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The major causes of time and cost overruns shown in Table (2.4) reveal that the causes
of time and cost overruns are shared by many countries, even though they are in
different global regions. Nine out of ten researchers concluded that financial difficulties
and delayed payments for completed work are the most frequent major causes of time
overruns. The inclement weather and variations (both design changes and extra work)
are the second most frequent major cause of time and cost overruns, as found by eight
out of ten researchers. Third equal mo‘st frequent (six out of ten) major factor are poor
site management and poor sub-contractor performance. Fourth equal, at five out of ten
researchers, are shortages of construction materials, unforeseen' ground conditions,
inadequate construction planning, labour shortages and low ' labour productivity.
Mistakes during construction are the fifth most frequent major cause of time and cost
overruns. A lack of experience of the consultant’s site staff and owner interference are
sixth (three researchers), poor communication is seventh (two researchers), and only
one researcher found that inappropriate types of contract were the major cause of
overruns. Turkey, Nigeria, Hong Kong, Thailand, Indonesia, Jordan, Malaysia,
Vietnam, Zambia and the UK share some of these causes, although they are distributed
across the globe. The most significant issue faced by these countries is financial
difficulties on the part of either contractors or owners. Some of the major causes of time

and cost overruns are unique to particular projects or countries.

2.10 Summary

This chapter has presented the literature on the concept of risk, and the distinction
between risk and uncertainty. Prominent features of risk were presented, and the work
introduced construction risk (cost and time) overruns. The most common factors
influencing time and cost overruns as found in various studies were found to include
problems relating to materials, inadequate planning, poor contract management,
construction delays, inadequate planning, problems related to finance, and poor contract
management. The chapter has shown the causes of time and cost overruns, especially in
developing countries’ construction projects, as revealed by various studies. The factors
causing time and cost overruns were also classified. The chapter concludes by
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identifying the most frequent delay and cost overruns factors of construction project in
different countries. A deeper look at a number of these factors revealed that they lead to
'cost and time overruns and poor project performance because of their inhibiting effect
on effective control. The top six factors inhibiting time and cost control in construction
practice were revealed as financial difficulties, inclement weather, variations (design
changes or extra work), poor site management, unforeseen ground conditions and labour

shortages or low labour productivity.

Having successfully reviewed and examined the causes of cost and time overruns in
various countries worldwide, the next stage seeks to present the environment and
development of Libya’s construction industry as a first step to study of the process of

construction project control in the country.

41



‘Chapter 3 The Environment of
Libyan Construction Industry



3.1 Introd.uction

This chapter reviews the environment and development of Libya’s construction
industry. The main purpose of this chapter is to explore and understand the main
characteristics of the LCI and its processes and operations, as well as to identify the
major obstacles constraining thosé operations. The chapter focuses on the interaction
between the geographical and economic circumstances of Libya on the one hand and

historical developments in the construction industry and its current status on the other.

This chapter is organized into seven main sections. The first section briefly outlines the
chapter’s contents. The second provides general information about Libya’s geography,
economy and culture. The third provides information about the country’s construction
industry and its associated processes, the fourth charts the development of the
contemporary LCI, the fifth presents the management system of projects in Libya, the
sixth identifies risks specific to Libyan projects and the last section provides a summary

for the chapter.

3.2 General Information about Libya
The study of cost and time control process implementation in the LCI cannot be

properly carried out without understanding that industry’s environment and its impact

on the implementation of project control.

3.2.1 Libya’s Geography ,
Libya is located in the centre of the northern coast of the African continent. It has a 459 -

km border with Tunisia and a 982 km one with Algeria to the west, a 1,055 km one with
Chad and a 354 km one with Niger in the south, and a 383 km one with Sudan and a
1,115 km one with Egypt to the east. Libya’s total area is 679,362 square miles
(1,759,547 square kilometres), which makes it the fourth largest country in Africa and
17th largest in the world by size. Its coastline of 1,100 miles (1,770 km) is the
Mediterranean’s longest, see Fig. 3.1. Over two-thirds of Libyans live on two narrow
coastal strips near the Mediterranean Sea. Yet over 90 percent of it is desert, with rain

falling only once every two or three years.
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Libya has three main regions: Tripolitania, Cyrenaica, and Fezzan. Until 1963, these
regional names were the official names of provinces, but now they just indicate general
geographic areas. Tripolitania is Greek for “land of three cities” in reference to Sabrata,
Leptis Magna and Oea (Tripoli). Its size is 110,000 square miles (284,900 square km),
and it has a low, sandy coast occasionally fringed by lagoons. The city of Tripoli has
been the capital of Libya since its independence in 1951. It is also the country’s main
port and houses a third of Libya’s total population. It is fast-growing city, with new
high-rise apartment buildings steadily taking the place of single-floor dwelling and

improvised shanties.

The Sahara Desert and the Mediterranean Sea are the dominant climatic influences in
Libya. The climate is characterised by a mild and short rainy winter and warm summer
in the northern region, whereas the interior desert and the southern region are influenced
by the Sahara's climate which is characterised by a dry winter with warm days and very
cold nights and a hot, dry and long summer with very extreme temperatures. It can be
said that Libya is characterized by the general characteristics of extreme temperature,
hot dry lands, low and variable rainfall, scarcity of water, drought and desertification.
Consequently, the country has very limited land in terms of being suitable for life and

development.

Tunisia

Old Regional Bound.ti
Major Roads

Chad

400 kilometers

Figure 3-1: Boundaries and Major Roads of Libya (Nicolas, 2011).

Available at: http://www.nybooks.com/articles/archives/201 1/apr/07/battle-libya/
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3.2.2° The Libyan Economy

Development and economic growth have remained an area of concern for Libya since
the end of the Second World War. This section gives a brief historical account: of the

Libyan economy:

% Petroleum Industry

Since the early 1960s, the petroleum industry has increasingly dominated the whole
economy; it provided direct employment for nearly 10000 Libyans in 1984. The
development of the oil industry was remarkable, in terms of both its rapidity and its

proliferation.

By 1977, Libya was classified by various regional and international organisations as one
of the world’s oil-produciﬁg countries. However, Libya’s position declined somewhat in
the early 1980s as OPEC production quotas were cut. By 1986, Libya was only the 15" ‘
largest producer pf crude oil (Wallace & Wilkinson, 2004). In 2009 The World Bank
defines Libya as an 'Upper Middle Income Economy', along with only seven other
African countries. According to Obeida (2007), oil is still the main source of foreign
currency, as oil revenues constitute 95.0 per cent of the country’s hard currency.
Moreover the oil sector contributed 52.5 per cent of (GNP) in 2008 (The Central Bank
of Libya, 2009). '

When oil prices dipped in the early 80s, Libya’s GDP growth slowed to 2.6 percent. In
2001, high oil prices boosted GDP growth to 4.6 percent in 2004 and to 10.6 percent in
2010 (Zuliani, 2011). A small population and high oil revenues have allowed the state to

provide an extensive level of social security, particularly in education and housing.

* Gas Industry

Production of natural gas in Libya received a major boost in 1971 when a law was
passed,req‘uiring oil companies to store and liquefies the natural gas condensate from
their wells, rather than burning it off as many had previously done. However, natural

gas production has lagged far behind oil because the high costs of transport and
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liquefaction have made it a less attractive alternative (Wallace & Wilkinson, 2004).
Although engineers estimate that Libya only has enough oil in existing known deposits
to last until about 2070, the country has huge natural gas reserves that could last for
sevéral more centuries (Di Piazza, 2005). Zuliani (2011) states that while Libya has the
ninth largest oil reserves, it has the world's 23rd largest proven gas reserves, at 1.539

trillion cubic metres (2010 estimate).

<+ Mineral Resources

Libya’s commercially usable mineral resources — apart from its hydrocarbons — were
limited to a large iron ore deposit in the Wadi Shati in the south of the country and
scattered deposits of cement rock, limestone, gypsum, salt and building stone in Fezzan.

and northwest Tripoli.

Except for wood, natural resources and the raw materials needed for construction
projects — gravel, stone clay, gypsum, limestone and cheap fuel — are found in abundant
quantities and suitable commercial qualities adjacent to production and major
population centres in both Cyrenaica and northern Tripolitania. The thickness of these

deposits is up to 350 metres in the western areas (Oxford Business Group, 2008).

 Agriculture

In the period prior to the influx of oil revenues in Libya, agriculture accounted over 26
per cent of the GDP and the country was self-sufficient in food production. The Great
Man Made River was created in the 1980s to bring water from underground aquifers in
the Sahara to dry tracts near the coast for general use and irrigation and to meet the
country’s food needs. Today, despite the dominance of the oil industry, agriculture
contributes nine per cent of Libya’s GDP and its workers make up 17 percent of the

workforce (Di Piazza, 2005).
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% Libya’s Tourism
Libya has more than 1,700 km of virgin beaches and the finest and best-preserved cities
of the ancient world in the entire region. The desert embraces oases of breathtaking
beauty, galleries of prehistoric rock art and medieval towns still thriving. The five
UNESCO World Heritage sites in Libya are Leptis Magna, Sabratha, Cyrene,

Ghadames, and the prehistoric rock art sites at Tadrart Acacus.

When the UN suspended some of its sanctions in 1999, the number of visitors to the
country increased and tourism has raised the sector’s contribution to the economy.
Libya’s Minister of Tourism declared that “tourism will soon contribute at least five per
cent of the country's GDP. This may seem a small figure but for a country like Libya it
will be an enormous ’achie\"ement” (Venditti, 2005). In 2009 capital investment in travel
and tourism was estimated to comprise over 26 per cent of the country’s annual

investment in infrastructure (World Travel and Tourism Council, 2009).

% Libya’s Industry
Libya has successful built up .an industrial sector, but these businesses are still
dependent on and closely tied to the oil industry. For example, construction serves the
needs of the -oil industry by building roads, buildings, refineries and other relevant
structures. Other industry includes steel, iron, petrochemical and aluminium production.

Factories also make steel pipes, drums and other equipment for oil drilling.

In addition, the country has expanded its production of food products such as beverages,
dates, olive oil and citrus fruit. The greatest numbers of food processing plants were
built during the 1970s, but this continues to remain a high priority. Handicrafts also
employ carpet weavers, metal smiths and leather workers, while the textile industry

makes clothing, leather goods and shoes.

The LCI is known as the “Construction and Building Sector” (CBS). It can be defined
as> the economic sector involved in planning, construction production, design and
'maintenance, repair, operations, alteration, demolition and other imprdvements of civil
infrastructure works and buildings. Libya’s CBS comprises two important sub-sectors:

construction sectors and consulting.
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The construction industry has played a prominent role in socio-economic development
since the early 1970s. As a result, the country has experienced a great increase in the
volume and scale of construction activities. In 2004, the industry contributed 5.2 percent
of the country’s GDP, and it employs around 3.2 percent of the total workforce (General
Council for Planning (GCP), 2004). In 2009 the growth was reported at nine per cent
year-on-year (y-o-y), this real growth making Libya one of the best performing
countries globally, despite difficult conditions in terms of risk aversion and reduced oil

revenues (Libya Infrastructure Report, 2011).

In fact, Libya’s economy is experiencing an extremely sharp contraction in economic
activity since 2011, as political revolution and war disrupted all forms of business
activity. According to the African Economic Outlook (2011), the construction industry
accounted for 8.7 per cent of the country’s GDP. However, in spite of the massive
investments in construction activities over the past four decades, the LCI has been
underdeveloped. Libyan construction companies mainly prefer foreign workers to native
ones because the latter by and large lack special training, making them uﬁable to meet
the needs of the new labour market, and also because well-educated Libyahs are

rejecting jobs in construction or metalwork (Bansal, 2010)

3.2.3 Libyan Culture

The concept of culture has been variously defined. Each definition places emphasis on
different aspects of the environment which affect and give rise to individual and group
behaviour. Factors such as language, religion, education, politics, economics, law and
technology are sometimes cited, while others take culture to refer to the way of life of a

given society as a whole.

Many authors have discussed the effect of culture on project management as a discipline
of organising, planning, and monitoring a project from inception to completion. These
authors observe that cultural elements affect project management procedures and
processes, stating that they directly impact on success; as such, they demand careful
consideration. Vanasse (1985) sees the relationship between culture and project

management in these terms: “the cultural concepts could profitably be applied to project
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management. As in organisation, although culture in project management is quite
different from organisational culture, working groups on a project need to have shared
perceptions, values and beliefs concerning the project and their responsibilities in regard

of the project”

Cusworth and Franks (1999) describe the effect of culture on project managers in
developing countries: “Project managers in developing countries work in different
contexts and face a different set of problems from those in industrialised countries. This
has led many observers to question the applicability to developing countries of the
whole range of management concepts developed in the industrialised world, and even

their general usefulness in their own context.”

Culture in Libya is closely linked to religion, as it relates to all aépects of life among
Muslims. The vast majority of Libyans are Sunni Muslim. The influence of religion on
most aspects of Libyan's life is obvious, as they practice their faith through their daily
actions. “No nation can achieve greatness unless it believes in something; and unless
that something has the moral dimensions to sustain a great civilization. The release of
human potential, the enhancement of individual dignity, the liberation of the human
spirit”. (Gardner, 1961).

Islam is a religion that directs worship as well as providing a social and economic
system for Muslim to live by. Unfortunately many Muslims only adhere to the religious
aspects of the religion as heritage and tradition, ignoring the social system that can help
them solve their problems and offer a good example to others in their day-to-day
activities. Islam believes that most social and economic problems emanate from a focus
on individual desires and whims and a disregard for the ﬁghts of others. Islam warns
| against the disruptive power of those whims and believes in managing them before they

get out of hand and interfere with individual life and ultimately with society at large.

49



« Leadership in Libyan Culture

In Islamic culture, the leader is completely responsible for the welfare of his group
before God. He should treat his employees with respect and kindness, and his followers
should obey his orders. The Quran states, "O ye who believe! Obey Allah, and obey the
Messenger, and those charged with authority among you (The Qur'an, 5: 59). The leader
should also be trustworthy and strong. The Qur'an says, “The best recruit is the one who
is strong and trustworthy” (their strength could, however, be in faith and knowledge)
(Qur'an 26: 26).

Abdul-Khaliq et.al (1982) stated that Arab managers often concentrate on seniority
rather than merit in most of their decisions affecting employee relations. Individual
family, kinship or tribal background strongly influences Libyan organisations’ selection
of decision makers and managers, which leads to the wrong people being appointed to
the wrong positions, and to the promotion of unqualified and inexperienced managers

and directors.

<+ Commitment to Work

Islam recommends that its believers be committed to their work. The prophet
Mohammed said in his Hadith “Allah likes that when a man does a certain task he does
it perfectly.” This Hadith is identical to the sentiment “do it right, first time, every
time”. In fact, commitment and lack of interest are the biggest challenges face the libyan
companies and that might result in a divergence between boards and department heads.

Grifa (2006) stated that despite the strong commitment of the Libyan state to reguléte
the construction projects with formal construction standards, informality is one of the
key features of its operations. This is due to the significance of social and tribal context
in Libya. Nevertheless, tribalism and its associated attitudes should be utilized to

improve the operation of the industry.

+ Responsibility

The prophet Mohammed said in his Hadith “Each one of you is a Guardian and.
responsible for those of whom he is in charge". The Ruler is a Guardian and thus -

responsible for his subjects. A man is the Guardian of his family and is responsible for
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those under his care. In like manner, each one of you is a guardian and is responsible for

what he is entrusted with”.

Grifa (2006) argue that the weaknesses of LCI are, in part, responsible for the current
operations and performance in terms of low capacity and capability, delays to projects,
" high cost overruns and poor image and reputation of the industry. Therefore, inore
responsibility should be given to local authorities. However, this shift should be

associated with the training of local decision makers, staff and operations of the LCL

s Teamwork

Islam states that partnership, consultation, joint planning and teamwork are to be the
rule. Believers are instructed to cooperate and work as part of the team. Islamic

teachings urge believers to act and work in unity and avoid disunity and discordance.

“Shoura” is another important component of leadership in the Islamic tradition. In order
to establish the common good, consultation or “shoura” means that every community
member participates in the dialogue. Many \;erses in the Quran advise the believer to
work together and in harmony while keeping in mind their individual responsibilities,
with due consideration given to accountability as well. Under individual responsibility
falls the expression of “itqan” which translates as “high perfection or quality”. Islamic
culture exhorts that “itqan” is to be desired in every action taken, without exception, but
as mentioned previously, many Muslims only adhere to the religious aspects of the
religion as heritage and tradition, ignoring the social system that can help them solve

their problems.

Twati and Gammack (2004) consider organisational culture in Libya as strong, a feature
that resists organisational change in many ways, including the adoption of information
communication technology, decision making processes, communication, employment

and professionalism.
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% Management of Knowledge

A Muslim should always strive to excel in his or her understanding and should seek
knowledge continuously. As the Qur'én says:”Allah will exalt in degree those of you

who believe and those who have been granted knowledge” (The Qur'an: 58: 111)

Islam has placed thinking and knowledge as a condition for action, which ensures that
the actions undertaken are morally correct, that they accord with Islamic precepts, and
that théy are. the appropriate'ones for the intended aim. As the Qur'an says: “Do not be
quick to recite the Quran before its revelation has been accomplished, but rather say:

’Lord, increase my knowledge’”. (The VQur'an, 20: 114)

It is fairly clear that in Libyan project management processes suffer from the lack any
in-house expertise and need systematically intensive training systems to produce a
generation of skilled people for this position. Therefore, the education plan in the
country is considered as the source of trained manpower required to achieve the
objectives of development. The education plan comprises the following: '
e In order to graduate, sufficient numbers are needed to fill the technical
manpower gaps. The country is therefore seeking to increase the number of
students attending universities and vocational institutions. ’ ,
e Provide adequate educational facilities which help in raising the standard of

education.

3.3 Characteristics of the Construction Industry in Libya

3.3.1 Traditional Resources for Construction in Libya

The vernacular or traditional buildings in Libya have been described .as architecture
without an architect (Rudofsky, 1964). Most of the country’s construction has been
shaped by the dictates of geography and climate. The ancient Berbers used the natural
fortifications of the mountains they inhabited, whereas the desert peoples used some of

building materials that protected them from the harsh Saharan climate. The country also
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inherited a rich collection of architectural gems left by the invading. armies who
occupied Libya (Ham, 2007). Each region in Libya has its own type of building

tradition. These can be categorized as follows:

% Construction of Dwellings in the Mountain Regions.

Stunning representations of indigenous Libyan construction are the Berber qasrs of the
 Jebel Nafusa, Qasr al-Haj, Kabaw and Nalut, dating back as far as the 12% century. The
other highlights of Berber construction are the underground houses in Gharyan, Yefren,
Zintan and elsewhere. Built to protect against cold winters, fierce summers and invading
armies, a circular pit was dug in the earth. The rooms were cut into the base of the walls
around the sunken courtyard and they were reéched via a tunnel that ran from the upper
level down through the earth to the base of the pit. The astonishingly spacious 11V1ng

quarters included a kitchen, storage areas, bedrooins and living rooms.

In the northern mountainous regions, people used local construction materials such as
earth, wool, stone, palm, gypsum, animal skins, reeds and olive stems and olive wood to

construct their traditional shelters and settlements (Shaiboub, 1979).

« Construction of Dwellings in the Desert Regions

The desert region is mostly flat, dry and rocky, and is covered with sand with a few
scattered oases such as Ghadames, Ghat, Murzuk, Sebha, and Kufrah. The mud-brick
houses of the Fezzan region in the southwest are well suited to the harsh demands of
Saharan life. During summer season, the ancient buildings in Ghadames are well
enough preserved for some of the population to move from their new air-conditioned
dwellings into the old city. Most of the medinas of the desert region, on the other hand,

have been abandoned for modern accommodation and are quickly deteriorating.

In desert regions, builders used simple construction methods and locally available
‘materials in all settlements such as stone, mud and palm reeds, leaves and stems in order
to construct their huts, thatches and shelters (Awotona, 1990). Limestone and dried

brick or mud was used in the construction of all desert settlements. The materials were
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made of a mixture of straw, water and clay soil formed into a rectangular wooden form.
These bricks were used for the construction of arches and walls after being dried in the
sun, and palm trunks were the usual means of reinforcement. Palm trees provided joists

and beams, which were covered with a matting of straw and leaves.

The relocation of the residents of small settlements has led to many traditional flat-
roofed Fezzani houses being neglected to the point of dereliction. Part of the problem is
that the absence of regular maintenance of roofs with fronds and palm beams means that

they are likely to collapse on the rare occasions when it rains.

- < Construction of Dwellings in the Coastal Regions

The Mediterranean coastal region in Libya is located on the country’s northern border,
extending from Tunisia in the west to Egypt in the east. The land is mainly flat. The
commercial centres on the coastal strip such as Tripoli, Khoms, Benghazi, Alzawia, and
Misurata. Old Tripoli is one of the important traditional cities in this region. According
to Azzuz (2000), the consideration of customs, climate and traditions were major factors

in shaping that city.

Dwellings in the coastal regions were built using different materials to those presently
utilised. Construction materials such as mud brick, sandstone and limestone were
locally available, and usually roofs were flat, generally made of clay straw or fine

compacted earth, and were laid on a timber structure made of timber boards.

3.4 Development of the Contemporary Construction Industry in
Libya

This section discusses the history of the contemporary construction industry in Libya.
For the aims of this discussion, the processes of the LCI’s development are divided into

historical periods.
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34.1 The Construction Industry during the Italian, British and French
Occupation Period (1911-1952) - A
The appearance of the modern LCI was based on the principles of the Italian, French

and British construction industries. Shawesh (2000) says that the Italian construction
industry can be viewed in three phases. The first phase was from 1911 to 1913, a period
almost entirely mili'tary in character, including administrative offices and camps. The
" second phase from 1913 to 1929 saw the government of Italy start to expand a new
Tripoli that was separate from the old city. The strategy adopted by the Italian
government was not to destroy the existing architecture and the traditional cities, but to
produce new structural designs. The third phase, from 1929 to 1943, was based on
Fascist concepts and ideology, which reflected the policies and attitudes of Italians in
many structures such as churches, banks, houses and office buildings. To increase the
height of buildings and the size of spaces, the Italian government used materials and
modern construction methods such as reinforced concrete in floors and framed

structural forms.

The French governments from 1943 to 1951 had a great impact on the development of
construction, introducing new construction materials, standards, regulations,

specifications and codes as well as new construction systems and technology.

The British strategy in Libya was based on a “care and maintenance” basis. The only
attempt made by the British government to develop the country was the establishment
of bus lines inside Tripoli and the rebuilding of the city’s port, which was destroyed

during the war.

Daza (1982) states that “the Italians, like the French and British, were trying to spread,
through'architecture, a perception of themselves as paternal, caring and not rejecting of
tradition.” Hakim (1986) describes developments in construction operations and
methods during the French occupation in Arabic couhtries: "The construction of
buildings by the French using modern materials and technologies also impressed the
Arab population. The buildings were higher, seemed to be better constructed, and the

use of modern materials such as a glass on windows and store frontages had their share
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of creating a shift in the mind-set of the Arab population towards their traditional built

environment".

3.4.2 Development of the Construction Industry (1952-1969)
The most important economic factor that has influenced the operations and development

of the LCI was the discovery of oil in 1950s and its exploitation in 1960s. The
development of the oil industry was remarkable, in terms of investment in the country’s
construction industry. According to the Libyan govemmeht (1966), the LCI shares in
the economy as .a whole, and has in fact realised a remarkable expansion in terms of the
sizes, types and amounts of construction in the period between 1964 and 1966. In the
period before independence, construction in Libya relied on plans prepared in 1918, but
the period after independence witnessed the effective implementation of a global and
general strategy, prepared from 1966 until 1968. Modern materials such as wood in
windows, aluminium, reinforced concrete in columns and ceilings and paint in various
colours on building exteriors characterised the beginning of the independence period. In
1958, the production of cement was 60,000 tons; only two per cent of the cement

produced was used for construction in Libya in 1964.

In the 1960s the LCI suffered from limited human resources, as many Libyans proved
unwilling to work in construction, metalwork or carpentry. The country also suffered
from a lack of administrative and financial capacity because of limited budgets and

resources (The Ministfy of Housing, 1968).

Aécording to Grifa (2006), in 1956 the Libyan Construction Board was established to
organise the various government departments and ministries éoncemed with building
construction, and to manage construction activities. In order to overcome shortages in
the local construction industry and in labour, and the incapacity of local contractors, the
construction market in Libya was opened to foreign construction organisations and

workers and companies
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3.4.3 Development of the Construction Industry (1970-2000)
The phase that followed the revolution of 1969 introduced new political, social and

economic factors. To meet the urgent need of the Libyan people for schools, roads,
houses, and infrastructure there was high spending in all sectors including the
construction industry and a series of changes and reforms in construction operations and

processes.

The Generél People's Committee (2002a) indicated that over the past three decades the
LCI operated according to different political, economic and social strategies. The
General People's Committee report stated that these strategies were grouped into three
main chronological stages, from 1970 to 1978, 1979 to 1985 and from then until the
report’s date.

< The first stage (from 1970 to 1978)

During this period the country was described as a busy construction site. Ibrahim (1987)
indicated that at that time “social and economic projects were built everywhere, and

Libya changed into a large construction site.”

| In the early 1970s the LCI was completely transformed from an indigenous construction

practice to a cement-based industry that is currently producing about seven million
" tonnes of cement annually from nine plants (World Report International, 2004; Hokoma
et al., 2007a). The importance of cement in the LCI is paramount; it is widely used in

most Libyan construction pi'oj ects (Hokoma et al., 2006¢c; Hokoma et al., 2007a).

In the socio-economic development plan during the period 1973-1975, the Libyan
government intended to construct the largest possible number of housing units for low-

income people in different geographical areas 6f the country. The government also |
conducted new strategies to improve the construction industry such as providing

building materials, encouraging self-built housing and using new technologies.

By the end of the decade the country had become the world's leading per capita
consumer of cement. More than 97 per cent of the LCI used cement-based materials
regardless of cost, location or environmental conditions. During this period construction
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activities changed from indigenous and domestic activities based on formal construction
regulations and on dry and local construction materials, to professions and standardised

materials. (Ngab, 2007)

< The second stage (from 1979 to 1985)

During the period (from 1979 to 1985) the LCI experienced remarkable changes in its
organisation, structure, role and management. Its environment was organised around the
public sector. The Libyan government invested more than 10 billion US dollars in
infrastructure and housing; this made possible the construction of 277,500 dwelling
units by 1985. To achieve these aims, the country drew not only upon Libyan resources
but enlistedvcompanies from Spain, West Germany, France, Turkey, India, Italy, South
Korea, Cuba and Eastern Europe. (Ngab, 2007)

The General People's Secretariat of Planning (1982), however, found that, in spite of
high development budgets during this period compared with the previous one, the
housing allocations ratio decreased from 13.2 per cent during the former period to 9.46
per cent by 1988. Grifa (2006) stated that the possibility to run an individual firm in the
LCI was restricted in the period between 1978 and 1985 because of the political, social
and economic issues of that time relevant to the LCI include the collapse of oil prices,
the implementation of socialist laws, and contracting in the construction sector was

limited to only public and international companies.

% The third stage (from 1985 to 2000)

The LCI witnessed a recession during the period (from 1985 to 1999). Since 1985 the
state decided to move towards restructuring and reorganising the construction industry.
Public sector construction was privatised and the private sector was encouraged to
contribute to the industry in terms of operations and investment (Libya General Council

for Planning 2002a, 2002b, 2002c).

After the UN sanctions against Libya following the Lockerbie bombing in 1988, budget
allocations for infrastructure and housing fell in keeping with a general decline in
government spending. The public construction sector during the period between the

second half of the 1980s and the end of the 1990s failed to meet national construction
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requirements and expectations. Many housing contracts were cancelled or suspended,
numerous new construction projects were not started and large numbers of on-going
construction projects were postponed or stopped. Payments to construction firms and
consultants were delayed, many organisations and public companies collapsed or were
abolished, and hundreds of foreign construction companies and consultants suspended

their activities and withdrew from the Libyan construction market.

3.4.4 The Construction Industry (2000-2010)
After the suspension of the UN sanctions in 2001 there was a general expectation that a

significant increase in investment would take place in the LCI. The country planned
more investment in cement manufacturing and promoted the development of some
mineral resources such as gypsum, clay, stone, iron and sodium carbonate (Hokoma et

‘al., 2007a; Hokoma et al., 2008b).

During this period, the plan for the country was to free the economy from state control,
motivate the expansion of private enterprise and build up the country's infrastructure.
By 2008, 360 state-owned and run companies, ranging from small and medium size
firms to major enterprises, were transferred to the private sector in three stages. Billions
of dollars were spent on rebuilding the coun&y and its facilities. More than 30 billion

dollars were allocated for the housing and infrastructure sectors in 2007 (ICS, 2009).

3.4.5 February 172011
2011 was a momentous year for Libya. A 10-month civil war sparked by the Arab

.Spring in February saw Libyan leader Muammar Gaddafi killed in October. Some cities
suffered severe damage as a result of clashes either between Libyans or NATO attacks.
The impact of these events on the risk management profession in both the short and
long terms seems quite profound. In the short term it would appear that the effects
locally and globally within the profession were dramatic. The majority of private
companies that do restart operations in Libya are .likely to see the benefits of a softer
approach, and local contacts as well as partnerships with local firms may well form the
backbone of any in-country business plan. The current political uncertainty also means

that many companies are seeking the financial benefits of a low profile at present. The
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events in Libya have had knock-on effects on businesses worldwide. Despite the longer-
term nature of reconstruction in Libya, foreign companies have been eager to court the
National Transitional Council (NTC) in order to secure new contracts and protect
existing projects halted once the civil war erupted. Companies are eager to assess the

status of pre-war contracts, with project sites likely to have been looted or damaged.

Mr Warren, a director of research at advisory firm Frontier, says companies with pre-
2011 contracts are reluctant to revive them until outstanding payments are made and
terms of return clarified. Others are in limbo as their contracts face reviews over
corruption concerns. Security advisers say urban centres are relatively safe for workers,
but harsh contracts remain the most pressing concern for foreigners operating in the
country. However, the Libyan authorities have recently reiterated that existing contracts
would be honoured provided that such contracts had been properly entered into (Simeon,

2012).

Over the long‘term, an overhaul of Libya's infrastructure will be required. It was already
in a bad state prior to the civil war, following years of underinvestment and
international sanctions. Although work to rehabilitate the existing infrastructure and
expand its scope is therefore necessary, the government currently has no structure in
place by which to procure projects. Institutions and regulations must therefore be

established.

If one views risk management proper as enabling business to be carried out in difficult
environments, rather than pertaining to the losses inevitable when operating in hostile
conditions, a different perspective on what effective security management means is
possible. In fact, many companies lost hundreds of thousands of dollars in damaged and
stolen property. Proper risk management is necessary in certain environments, even
benign ones, to project an image of security as well as to provide adequate protection

against all manner of threats such as insurgents, criminals and business rivals.

There is now a realisation among those companies worst affected by the Libyan crisis
that more attention needs to be paid to risk management planning. Local engagement,
communicating and maintaining good local relationships, using local fixers/employees,

understanding and a prior knowledge of local culture and languages (often necessary to
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defuse situations quickly) are all imperative. In addition, training staff to raise
awareness of risk-crisis planning at the beginning of the process can save both dollars

“and potentially lives in the long run.

Context analysis is also a key consideration, as it is easier to mitigate risks when they
are properly understood. If a company has considered all contingencies as best as it can
ahead of time, then dealing with them as they occur is easier and can be modeled and
prepared for. A change of perspective from “it won’t happen to me” to “what if?” reaps
benefits. Other methods of offsetting financial risk include insurance policies to cover

in-country staff and particularly contracted personnel.

3.4.6 The Future of the LCI
In early 2011, Libya was mired in political conflict. Matters changed with the

widespread popular protest against the Qadhafi government. There is an urgent need to
modernise and restructure the country’s construction industry. In order to avoid the
problematic circumstances of the last few decades and meet current and future needs
and challenges, local private construction companies must play the leading role;
changes, new policies and restructuring of the construction industry are required. New
homes, railways, ports, airports and roads need to be upgraded and built. Offices, hotels

and resorts are required to meet the needs of an expanding tourism industry.

Grifa (2006) states that the future of the LCI and its capability to cope with challenges,
changes and threats will be determined by certain planning processes, including the
application of new tools and techniques in the construction industry and in project
management, the improvement of design and contractual documents, the application of
more flexible procurement éystems, the development of better and more modern
systems of information, communication and review, an increase in management
capability and a revision of laws and regulations that restrict the application of modern
project management programmes and techniques. Given that the poor management of
construction projects is an industry weakness, it is necessary to commit strongly to

education and training in construction and project management.
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3.5 Management System of Projects in Libya

To improve the processes of the Libyan construction industry, it is required to
understand the management system of construction projects in the country. In fact, in
the LCI many companies have managed their projects according to the same processes
that produced the previous Libyan government. The processes of Project Management

in Libya presents in Figure (3.2).
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Figure 3-2: Project Management System in Libya, Source: Al-Gathafi (2005)
3.6 Specific Risks of Libyan Projects
There are unavoidable risks in any phase of a construction project. According to Grifa

(2006), the unplanned move towards the enabling strategy in Libya caused many

bottlenecks and serious challenges to the country’s construction industry. To avoid these
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difficulties, it is necessary to understand what the key factors affecting the construction

industry, and what the major obstacles constraining the industry's operations, are.

As a result of these bottlenecks and serious challenges, two of the biggest difficulties
facing Libyan construction projects are time and cost overruns. Many public projects of

the last three decades have not been finished in time and to cost, some of them taking so '
long to build that they have become worn out during the construction phase, so that
many parts have had to be rebuilt. In addition, the activities comprising construction
projects have often totally stopped, and the public has consequently lost hope of some

of them ever being completed.

According to the Ministry of Planning (MP, 2005), although the ratio of the total cost of
national development projects planned to the total cost of projects completéd on
schedule in Libya was about 15 per cent in the last decade of the 1990's, the ratio has
gradually fallen to 8-10 per cent since the year 2000. For example, only 20 per cent of
public projects were completed on schedule in the 1990's, whereas the completion of 15
per cent suffered delays of up to four years. Investigation of the transport and health
sectors indicates that in the 1980s and 1990s the construction of motorways and
hospitals was delayed on average by 45 per cent. The many extreme examples of delay
include the construction of Tripoli University Medical Central (TUMC), which was
expected to be finished in 1982-86, but was only completed in 1993. According to a
report'published by the General People's Committee PGC (2003), 97% of construction
projects associated with the public and private sectors between 1991 and 2003 suffered
delays and had a high iinpact on project cost and time. It is therefore obvious that one of

the foremost problems related to the LCI during the last three decades is time overruns.

The many detrimental effects of such overruns include increased costs, loss of revenue
and productivity, lawsuits between contractors and clients and contract termination.
Many studies have investigated the causes of time and cost overruns, but they seldom
identify causes that are common to a wide range of construction projects around the
globe. A comprehensive study of those factors leading to a risk of time and cost
overruns is therefore important. The central focuses of this study are to explore and
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understand the main characteristics of the LCI and its associated processes and
operations, to identify those major obstacles constraining its practice and operations,
and to explore how the strategy of application of project control affects project target

times and costing.

Examining these difficulties in the construction industry and recognising how and why
construction policies have failed are the objectives of the present study, which seeks to
identify the important problem of risk management, in particular ‘those risk factors
affecting cost and time performance, and to investigate the tools or techniques used by
construction project practitioners for cohtrolling time and cost in Libyan construction
projects and to develop a framework to manage risk factors that significantly influence

projects’ time and cost performances.

3.7 Summary

The chapter has presented some general information about Libya, demonstrating the
strong interaction between the country’s geographical and economic circumstances on
the one hand and the historical development of the construction industry on the other.

The chapter gives the main characteristics of the construction industry in the country.

In addiﬁén, the chapter has outlined the development of the contemporary LCI. The
development strategies of the industry are grouped into three main stages. These stages,
together with the future of the LCI, were discussed. The major difficulties and serious
challenges encountered during construction projects were identified and the processes of
project management in Libya were presented in order to understand the management

system of construction projects in the country
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4.1 Introduction

The purpose of this chapter is to presentA the processes and methods with which this
study attempts to achieve its aim and objectives. The chapter provides a broad overview
of the research questions, paradigms approach and style, the methods of data collection

used and research design evaluation criteria.

To achieve the research objectives, the chapter describes different methodologies. The
objective of selecting the most appropriate research methods within the context of the
LCI is to obtain an appropriate set of data that will allow the study to examine
hypotheses and meet the objectives, and to address the research questions as rigorously
as possible. The methods to be considered in this research are the extensive literature
review, the questionnaires (I) & (II) and (III) and semi- structured interviews with
Libyan construction professionals. In considering the requirement for data analysis, the

chapter discusses the procedures that will be used for data analysis.

4.2 Research Questions

Research questions are central, whether they are pre-specified or whether they unfold
during the project. They do four main things:

= They organise the project and give it direction and coherence

» They delimit the project, outlining its boundaries

» They keep the researcher focused during the project.

= They describe the data that will be needed. (Punch, 2005)

Defining the research questions for this particular study is the most important step that

has been taken. It can be summarised as:

“How can professionals improve the performance of construction project

control processes in Libya?”

Essentially the study is about investigating how cost and time of construction projects

are controlled in practice to disclose reasons and related issues which affect the process
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of cost and time control in practice. Consequently the inclusion of these results
. combined with participants' perspective to control cost and time in practice to develop
the proposed framework. The framework would heip determine the appropriate actions
to minimise the overruns in practice in Libyan construction projects. To do this, the

following questions should be considered:
1- What is the current situation regarding time and cost overruns in the LCI?

2- What are the critical factors affecting time and cost control in practice in the .

LCI?

3- What are the tools and techniques that are currently being used by Libyan

projects to control the cost and time?

4- How do professionals in the Libyan construction industry perceive and discuss

the important processes of time and cost control in construction projects?

5- Are there any barriers during the process of construction projects that affect the

attainability of cost and time control in Libyan construction projects in practice?

6- How can the time and cost of construction projects be better and more effectively

controlled in the LCI?

4.3 The Research Paradigm

Research paradigms and methods are the “set of activities a research community
considers appropriate to the production of understanding (knowledge)” (Esteves, 2004).
According to Smyth & Morris (2007), paradigms shape the way professionals and
practitioners perceive the discipline, and directly shape many of its aspects such as
services, techniques and tools. It is therefore important that a researcher should think
about the elements that form a valid study, and decide which methods are suitable for
achieving the research’s aims and objectives. Research paradigms will direct how
researchers evaluate their data and carry out their study, and to think how they can

integrate the various elements of their research.
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Guba and Linccoln (2005), Blaster (2008), Daymon & Holloway (2010) and Chilisa
- (2011) identify four basic belief systems. These can be characterised by the following
questions that help define a paradigm:

e The axiological question asks, ““ what is the nature of ethics?”

o The ontological question asks, “ what is the nature of reality?”

o The epistemological question asks, “ what is the nature of knowledge and the
relationship between knower and that which would be known?”

e The methodological question asks, “ how can the knower go about obtaining the

desired knowledge and understanding?”

They state that a research paradigm can be identified by its axiological, ontological,
epistemological and methodological stances and by the relations between them. The

following subsections represent the four core elements of a research paradigm.

4.3.1 Acxiology

Axiology refers to the role of values and ethics in research. In the postpositivist view,
ethics is intertwined with methodology in that the researcher has an ethical obligation to
conduct “good” research. Good research in this paradigm means, “ intellectual honesty,
the suppression of personal bias, careful collection and accurate reporting of data, and
candid admission of the limits of the scientific reliability of empirical studies — these

were essentially the only questions that could arise” (Christians, 2005)

4.3.2 Ontology

¢

Ontology can be taken to refer broadly to conceptions of reality. The fundamental
questions in the field of ontology are “what is the nature of social reality? How does a
researcher view reality — subjectively. or objectively? Does reality have a single or
multiple meaning depending on the researcher, the individuals being investigated and

the audience interpreting the study?” (Daymon & Holloway, 2010)
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4.3.3 Epistemology

Epistemology addresses the paradigmatic question, “what is knowledge, and how is it
acquired?” or, put another way, “How do I know the world?” It also asks, “What is the
relationship between the enquirer and the known?” Epistemology is the branch of
philosophy that deals with the origin, nature and limits of human knowledge and that
focuses on the relationship between the knower and knowh. Epistemology also deals
with ways of knowing and the researcher’s belief system about the nature of knowledge,

such as beliefs about the certainty, structure, complexity and source of knowledge.

Tzortzopoulos (2004) states that positivism and interpretivism are the two main
approaches to thought that can shape epistemological philosophy. Smith (1998)
describes positivism as “Approaches to the social sciences [that] claim the label
scientific, for they assume things can be studied as hard facts and the relationship

between these facts established as scientific laws”.

Thompson, (2000) defines positivism as a term used to describe a particular approach to
science, whether natural or social. He shows that positivism has been a major influence
in the philosophy of science for some time. Although less dominant now than in the
past, positivism remains a pervasive influence at both an explicit and implicit level.
Positivism accepts that we cannot observe the world of which we are pért as totally
objective and disinterested outsiders, and acknowledges that the natural sciences do not
provide the model for all social research. However, they do believe in the possibility of

an objective reality (Muijs, 2004).

Positivists believe that reality is separate from the individual who observes it. It assumes
that reality is objective and can be described by measurable properties that are
independent of the researcher. They also believe that knowledge is based on observation
or experience of the real world, as in a scientific theory whose predictions can be
falsified if they are not supported by empirical testing. The training needed to conduct
research using this paradigm is necessarily highly quantitative and technical in character

(Lincoln and Guba, 2005).
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In contrast to positivist paradigms, interpretive ones assume that people create and
attach their own meanings to the world around them and to the behaviour they manifest
in that world (Lee, 1991). Lee points out that this paradigm emerges from the

inadequacy of the methods used in the natural sciences when applied to the social ones.

Generally, the interpretive researcher.collects data from members and social groups in
their real life situations that describe a phenomenon’s possible meanings and
interpretations. It sets out to subjectively understand the human constructs concerned,
often through active invo_lvément and observation, making understanding rather than
prediction the main role of interpretation. Unlike the positivists, the interpretivists
believe that reality and the individual who observes it cannot be separated (Weber,
2004). The lack of a reality independent of the observer means that interpretive research
must follow a procedure whose aim is to understand situations and give reasonable and

acceptable accounts of them (Stahl, 2005).

In short, epistemology is intimately related to both ontology and methodology; ontology
involves the philosophy of reality, epistemology concerns how we come to know that
reality, and methodology identifies the particular practices used to attain knowledge of

it. Thus, ontological assumptions are translated into specific methodological strategies.

From the point of view of the present research it can be concluded that interpretivism is
seen as integral to the research project and that this can be very useful in the field of
project management research because of the fact that the research is based on
constructing and (over time) constantly re-constructing meanings from different
individual experiences. In addition, the research questions that the researcher seeks to
provide answers to cannot all be answered only from the positivist viewpoint of the
world being deterministic. Walsham (1993) asserts that the purpose of the interpretive
approach in information science is to produce an understanding of the context and the .
process whereby information science influences and is influenced by the context.
Understanding and interpretation of the subject come from researcher’s own frame of
reference. This philosophical stance led to the utilization of the multiple methods
(quantitative and qualitative research methodology) in providing answers to the research

questions that this study seeks to provide insight on.
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Carr and Kemmis (1986) argue that in the interpfetive approach the researcher does not
stand above or outside, but is a participant observer who engages in the activities and
discerns the meanings of actions as they are expressed within specific social contexts.
The present researcher is part of what is observed and cannot be isolated from thé
phenomenon investigated; the researcher focuses on meanings and the constant process
of interpretation and reinterpretaﬁon of the intentional, meaningful behaviour of
‘experts' — including researchers regardiﬁg the process of project cost and time control.
The researcher tries to understand the process of project control from their point of
view, look at the totality of each phase of construction project, and develops a
framework through the utilisation of both inductive and abductive reasoning from data
in order to answer the research questions. Moreover, this study adopts the Interpretivists

paradigm as suitable for the further development and testing of the research model.
4.3.4 Methodology

Research methodology is- a way to systematically solve ‘research problems.
Methodology addresses the question “how should the researcher study the subject of the
research?” Methodologiéal debates address the issues of types of sampling, data, design,
analysis and the consequences that result from methodological choices. Methodology
reflects beliefs about knowledge and values inherent in the paradigm within which the
study is conducted, and implies a concern with and commitment to construct a particular
type of knowledge. Research methodology has many dimensions. Research methods
constitute a part of research methodology. According to Klenke (2008) researchers
should classify selection inquiry concepts according to their stance as depicted in Fig

4.1
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Ontology: A Epistemology: A
theory of reality theory of Knowledge

Methodology: A
theory of inquiry

Axiology

Figure 4-1 The Research Triangle (Klenke, 2008)

4.4 Research approaches

The methodological details adopted by the present researcher are a function of the
research problem which has been set; different problems must be undertaken in different
ways. Traditionally, nevertheless, the most common approaches to problem-solving are
classified into three categories: inductive, deductive or abductive. The qualities of every
common methodology interact with the problem, and consequently the deductive, the

inductive and the abductive approaches are preferable depending on the situation.

4.4.1 Deduction: testing theory

In general, deductive research is associated with positivist studies. The approach
involves the development of a proposal, or hypothesis, from existing theory which can
then be tested in the data collection stage (Gratton & Jones, 2010). According to Russell
(2011), deductive research designs begin with theory grounded in common sense,
observation or the literature, and hypotheses derived from such theories, and then moves

on to observations that either confirm or negate those hypotheses.

Collins (2010) lists five sequential stages through which deductive research progress:
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e Writing (a testable proposition, which details the relationship between more
concepts or variables)

¢ Indicating exactly how the concepts or variables can be measured

o Testing this proposition

e - Examining the outcome of the study, which will validate the theory or establish
how the operational hypothesis needs to be modified |

¢ Ifnecessary, modifying the theory (proposition) and then repeating the process

Some important characteristics of the deductive approach are its searching for
explanations of causal relationships between variables, the need for the research to be
independent of what is being observed (which in turn requires both researcher and
research to remain objective), the importance of generalisation from a sample that must
be of sufficient size to ensure that the researcher can make inferences about a more

general population from the sample data.

Copi & Burgess-Jackson (1995) argue that phenomena that appear in the field are not
subject to deductive logic at all; the field is merely the court in which the a priori
hypotheses can be examined. Because of deductive logic does not use the field to
validate variables and suppositions stemming from an existing theory, it is the opposite
of the logic used for this research study, since it examines the field in order to disclose

the elements and the variables that play a role in the project control process.

Therefore, deductive research cannot be used in this research, since it is field-
dependent; it is not theory-dependent in the sense that the questions it poses do not arise
from a theory, but from the findings, data and pheriomena that revealed themselves

during the research process.

4.4.2 Induction: building theory

Inductive research is often associated with naturalistic studies. The intent is to collect
data and analyse it in order to develop a theory, model or explanation. A research

project using the inductive approach is more likely to be concerned with the context in
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which the events are taking place, and might mean that a small sample is more

appropriate than a large one (Gratton, 2010).

Russell (2011) states that inductive research involves looking for patterns in data and
then developing explanations or theories for those patterns through a series of
hypotheses. The hypotheses are tested against new cases, modified, retested against yet
more casés, and so on, until saturation occurs — that is, new cases no longer require

testing.

The purpose of the inductive approach is to understand the nature of the pfoblem and
then make sense of the data the researcher obtains from, for example, focus groups. The
| strength of this approach lies in understanding the context within which the research
takes place, rather than focusing on a cause and effect relationship.

Deductive research designs begin with theory then move on to gather data, as opposed
to inductive designs that begin with data and end by generating a theory, as shown in

Fig.4.2

The choice between deduction and induction is important, because it allows researchers
to make an informed decision about the research design and helps them think about
which choices and research strategies work best. Knowledge of the different résearch
traditions also allows the researcher to cater for potential constraints such as limited
access to data, a lack of prior knowledge of the subject, the researcher’s inability to

formulate a proposition or insufficient understanding of the subject.

According to Saunders et al. (2009), any research should use either the deductive
approach to develop a theory and hypotheses and design a research strategy to test the
latter, or the inductive approach, in which data is collected and theory developed as a

result of the analysis of that data.

Since the process would have to move toward the hypothesis and not from it, inductive
logic runs to be a one of the logic of the present study. Induction means to move from

incidents to some superior rules or structures through generalisation. It is a method used
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is to reach a conclusion or a summary of understanding through examples or

observation.

The following are some of the purposes underlying the choice of using an inductive

approach in this study:

Allows the condensing of raw textual data into a brief and summary format
Establishes clear links between the research objectives and the summary
ﬁndings derived from the raw data

Is well suited to large data sets

Allows for categories to emerge from data

Has a more flexible structure than the deductive approach. (Saunders et al.,

2009).

The main steps of the inductive method that have been conducted in the present study

were as followings

1.

Define the problem area: gather information to identify the most common
factors influencing time and cost overruns as found in various studies.

Collect Data: Gather information including informal conversations, observation,
reading books and articles regarding the factors influencing time and cost

control in LCIL.

3. Form a Hypothesis: the problem statement has been identified.

Develop a research plan: This is the most important step which includes

strategies to collect and analyse data.

5. Collect and analyse the data.

State Conclusion: This presented the analysis and findings of the survey

questionnaire ().
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Figure 4-2 Deductive and Inductive Research Approaches (Russell, 2011)

4.4.3 Abduction: explanatory hypothesis

This approach is based on making and testing hypotheses using the best information
available. It often entails making an educated guess after observing a phenomenon for
which there is no clear explanation. Thagard (2007) argues that this term is much less
familiar today than “deduction”, which applies to inference from premises to a
conclusion that has to be true if the premises are true. And it is much less familiar than
“induction”, which sometimes refers broadly to any kind of inference that introduces
uncertainty, and sometimes refers narrowly to inference from examples to rules, which

call “inductive generalization”.

In the twentieth century, there is still philosophical scepticism about abduction, but
many others contend that abduction, construed as inference to the best explanation, is an

essential part of scientific and everyday reasoning.

Despite its inherent riskiness, abductive inference is an essential part of human life.
When scientists produce theories that explain their data, they are engaging in abductive
inference. Abduction or inference to the best explanation is a form of logical inference
that goes from an incomplete set of observation to a hypothesis that accounts for the
reliable data (observation) and seeks to best explain relevant evidence. Most
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philosophers agree that abduction is frequently used by social actors, in some form or
other, both in everyday and in scientific reasoning. Richard Fox (1998) defines the use

of the process of abduction thus: -

Abduction is inference to the best explanation. It is a form of problem solving used in a
diverse number of problems, from diagnosis to story understanding, to theory formation

and evaluation, to legal reasoning, to, possibly, perception.

The abductive process begins with the initial findings. It is “hypotheses on probation,”
and a cyclical process of checking and rechecking against our observations takes place,
widening and modifying the explanation through this process. Abduction is based on
empirical facts just like the inductive appfoach but it does not reject theoretical ideas
and is therefore, closer to the deductive approach. The abductive research approach
becomes a combination of both induction and deduction, but it also adds new elements

and includes understandings. (Levin-Rozalis, 2000b, 2003)

This research described is ﬁeld-depegdent in the sense that the field being studied
dictates the variables, the questions, and the sample of population for the research. It
deals not with abstract variables and the generalized, but with immediate and specific
facts. And facts need explanations that will organize them into a sensible structure —

some kind of theoretical or conceptual framework

Therefore, the researcher stated that the abductive approach is best suited for this
research since the researcher will adopt a qualitative strategy where data is collected
from semi- structured interviews. The data is based on the participants experience and
‘the aim is to get a closer understanding of the views of the participants. It is worthy of
note that the hypotheses of this research do not arise from any theory, but from practical
facts from previous studies about cost and time control processes. The design of the

abductive research that has been conducted in this research is shown in Fig.4.3
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Figure 4-3: Abductive approach adopted in this research

In short, based on the principle that inductive and deductive and abductive approaches can
be used effectively and in combination for research, the present researcher uses an
inductive-abductive approach throughout. In this study, the researcher first examines the
literature to derive a conceptual framework for the adoption and implementation of a
project control process from it. To identify the categories that populate the conceptual
framework initially induced, the study then uses an abductive approach because it is
suitable for investigating the social context - in particular for comparing the way people

perceive that context with the body of relevant theory.

4.5 Research Styles

The adoption of the most appropriate research method for data collection and analysis is
critical: it has a direct impact on the results, and thence on the conclusions, values and
validity of any significant research. The main priority in determining the most
appropriate methods to adopt is to ensure that the research maximises the chance of
realising its objectives. Consequently, the researcher should consider that the research
design must take into account the research questions, decide what data are required and

how those data are to be analysed.

Fellows & Liu (2008) consider that there are five basic approaches to, or design for,
research in construction management, namely ethnographic, action research, survey,
experimental and case study. The ethnographic approach demands that the researcher

becomes part of the group being studied and observes such phenomena as subjective
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behaviour and verbal statements in order to gain insights into what, how and why, those
patterns of behaviour occur. Action research is designed to suggest and test solutions for
partiélilar problems. Surveys operate on the basis of statistical sampling through
questionnaires or interviews. Case studies encourage intensive investigation, while the

experimental style of research may be suitable to “bound” problems.

Each of these methods has its advantages and disadvantages, and the final choice in the
present study takes careful account of all of them. The choice of research methods
depends not only on the limitations of the author's personal conditions, but also reflects

her perceptions of the problems involved in the study.

4.5.1 - Ethnographic

Ethnographic studies provide interpretative and descriptive analyses of the connotative
and symbolic meanings that inform the routine practices of everyday life. Ethnographic
research within one’s own subculture or culture is not without difficulty, because it
requires the researcher to “make the familiar strange”, or make visible what are
otherwise implicit and assumed aspects of social life. To facilitate the researcher’s
understanding of the respondents’ perspectives, the empirical element of thé approach
needs an initial period of questioning and discussion between respondent and
researchér. (It should be noted that the intensive, and therefore time-consuming, nature
of this process is a disadvantage.) Fellow & Anita (2008) state that in order to conduct
research, the researcher must become part of the group being studied, and must interact
with the participants so as to gain insight into what their patterns of behaviour are and

how and why they occur.

This research strategy is not practical when aiming to gain information about a broad
range of industries whose participants are geographically disparate and who only have
the need for strategic risk management in common. Another potential drawback of this
approach is its attention on determining meanings through which the members of the
group make the world intelligible to themselves and to others. Based on the prior

drawbacks, the present researcher argues that the ethnographic method might prejudice
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the results gained from a sample group in the presént study. This is why the

ethnographic research method is not the most suitable vehicle for this research study.

4.5.2 Action research
Action research is a democratic, participatory activity involving the processes of

identification, evaluation and solution of a problem under consideration. The method is
concerned with developing practical knowledge of the pursuit of worthwhile human
activities, grounded in a participatory worldview. Generally, action research — whatever

the scenario — involves seven steps: -

e Selecting a focus

e Clarifying theories

e Identifying research questions
e Collecting data

e Analysing data

e Reporting results

e Taking informal action (Sagor, 2000)

Coughlan & Coghlan (2002) recommend the use of action research “when the research
question relates to describing an unfolding series of action over time in a given group,
community or organisation; understanding as a member of a group how and why their
action can change or improve the working of some aspects of a system; and
understanding the process of change or improvement in order to-learn from it” (Smite

et. al, 2010)

According to Fellow & Anita (2008), action research is complex: the obserVer is not
only involved but indeed has the crucial role of creating a field for discussion of the
process. It is arguable that the need to bé involved, and to impact on the sample, is the
major disadvantage of this research strategy. This strategy has not been considered to be
of primary interest to this research study, as its intensive nature restricts generalisation

to the wider field of investigation of the application of project control.
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4.5.3 Case Studies

Case studies are investigations that focus on understanding, describing, predicting,
and/or controlling particular instances of the research subject (e.g. process, organisation,
group, industry). In classic case study research, rthe case study may be an individual,
where that individual is the primary unit of analysis. Case study résearch may also be
carried out on several individuals, or it can be an event or eptity that is less well defined
than a single individual. Other case study research has examined individual decisions,
programs, organisations, implementation processes, organisational changes, hational
economies, industries and policies (Yin, 2003). This definition is intentionally broader
than the one proposed by Scholz and Tietje (2002): A case study is an empirical inquiry
that investigates a contemporary phenomenon within its real life context, especially

when the boundaries between phenomenon and context are not clearly evident.

Yin (2004) and others have stated that the case study is a way of doing social science
research; it is the preferred strategy when “what”, “why” and “how” questions are being
used and when the investigator focuses on a contemporary phenomenon within some

real-life context.

The major advantages of case study research are that it can support the development of
historical persﬁectives, produce an extensive analysis of phenomena in context,
guaranteeing a high degree of internal validity — that is to say, the observed phenomena
are authentic representations of reality. In short, the case study is applicable to both
context and researcher. It also suffers from weaknesses, however. Firstly, it is time
consuming for both parties. Secondly, the external validity of the results is problematic,
because it is difficult for another researcher to replicate that case study. Finally, the case
method has significant shortcomings when it comes to the degree to which the results
can be generalised (Gagnon, 2010). The presenf researcher considers the case study
method is not considered to be of primary interest, as the data collected from this

method cannot necessarily be generalised to the wider population.
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4.5.4 Survey

Survey has been defined as “a systematic method for gathering information from (a
sample of) entities for the purposes of coné_tructing quantitative descriptors of the
attributes of the larger population of which the entities are members” (Groves et. al,
2009). Connaway & Powell (2010) see it as “the research strategy where one collects
data from all or part of a population to assess the relati\}e incidence, distribution, and

interrelations of naturally occurring variables.”

Surveys range from unstructured interviews to highly structured -questionnaires.
Irrespective of the form adopted to describe, compare and explain situations, the subject
matter of the study must be introduced to the respondents. For a given sample size of
responses required, particular consideration must be given to the number of responses
obtained and the response rate (i.e. the percentage of subjects who respond).
Consequently, appropriate procedures must follow determination of the sample size to

help match the number of responses to the sample selected (Fellow & Liu, 2008).

Research methods are typically classified as qualitative or quantitative, but these two
can also be combined. This is referred to’as r.nixed methodology, and often also
triangulation — especially when the aim is to validate the result of one methodology by
carrying out the same research using another (Esteves, 2004). According to Creswell
(2008), the use of the qualitative research method is recommended when the researcher
“positions himself or herself, collects participant meanings, focuses on a single concept
or phenomenon, brings personal values into the study, studies the context or setting of
participants, validates the accuracy of the findings, makes interpretations of the data,
creates an agenda for change or reform, and collaborates with the participants”.
Mulekezi (1994) sees the disadvantage of this approach:”it has previously lacked
conceptual clarity and is less well established than rational-scientific approach in the
_field of project management research. The interpretative approach cannot claim the
robustness of the rational-scientific proof in the sense that the latter may be used in an

attempt to demonstrate ’best practice’.”
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Creswell also recommends the use of quantitative methods as the researcher “tests or
verifies theories or explanations, identifies variables to study, relates variables in
question or hypotheses, uses standards of validity and reliability, observes and measures
information numerically, uses unbiased approaches, and employs procedures”. Broome
'(1998) highlights the approach’s weak point: the reduction of information into a single
figure or classification that leaves out detail and can consequently give, at best, a

superficial insight or, at worst, a wrong conclusion.”

However, Brewer and Hunter (2006) state that the multi-method research approach “is a
strategy for overcoming each method’s weaknesses and limitations by deliberately
combining different types of methods within the same investigations”. Hoare’s (1996)
examination of PhD research project management recognises that the implementation of
the qualitative approach could be appropriate for good students. Nevertheless, he
recommends that, for PhD students on time limited projects, the need for ’rigorous
research’, and a risk assessment means that it would be safer to combine elements of the

quantitative and interpretative approaches.

The present researcher therefore combines quantitative and qualitative methods in this
thesis. In order to understand'Libyan construction professionals’ perceptions of factors
influencing cost and time overruns in the country’s construction projects, this study
adopted a quantitative approach firstly for data collection and analysis. In addition, in
order to propose a solution that can be used to tackle the probleni of project control in ~
the country, the study later adopted qualitative methods for semi-structured interviews

to explore problem study and solution postulation.

4.6 Descriptions of Methodology and Methods Adopted for the
research

4.6.1 Research Methodology

Research methods are typically classified as qualitative or quantitative, but these two

can also be combined. This is referred to as mixed methodology, and often also
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triangulation especially when the aim is to validate the result of one methodology by
carrying out the same research using another. The present researcher therefore combines
quantitative and qualitative methods in this thesis in order to understand the perception
of construction professionals in Libya towards factors influencing cost and time
overruns at construction projects in Libya and to develop a solution that - will guide the
practitioners in the Libyan construction project to the successful adoption of controlléd

time and cost.

Firstly, an extensive literature review was conducted to gain an understanding of the
current state of knowledge about the research topic, and then the researcher adopted a
quantitative approach using a survey strategy in the second stage of the data collection
of this study. The survey was conducted in order to gather data from a random sémple
of practitioners of Libyan construction projects. A questionnaire survey (I) with Libyan
construction professionals aimed to gather information, as well as determine thé factors
that influence time and cost overruns in project construction in Libya. This stage of the
research also focused on the identification of the process (including tools and
techniques) followed to guarantee that Libyan projects do not overrun in cost and time.
Findings of this stage have been taken forward into the development of the framework
for effective implementation of project (cost and time) control in the Libyan

construction industry.

Because of the purpose of the inductive approach was to ﬁndersténd the nature of the
problem and then make sense of data the researcher obtains, the author used the
inductive research strategy to answer the research questions (1, 2 & 3), which seek
successively to investigate the current situation regarding time and cost overruns in the
LCI and clarify the most important factors that inhibit or contribute the ability of
construction project professionals from efficiently managing the time and cost
objectives of projects in Libya and to identify the process (including tools and

techniques) followed in Libyan projects to inhibit cost and time overruns.

After the analysis of data from the questionnaires it was obvious that the findings of the

analysis required building on to gain an insight into control practice of respondents,
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therefore the adoption of the semi-structured interviews was considered useful. The
adopt of the qualitatiVe approach in the third stage of the study seemed appropriate to
achieve the objective that was to investigate the practices used by practitioners in

Libyan construction projects during the process of time and cost control.

Basically, the development of the framework for the project (cost and time) control was
based on the participant responds about the developed solution through semi-structured
interviews. Moreover, the participant’s clients, the consultants’ and the contractors’
perspectives about cost and time control current practices in Libya have been used as
reference in developing the framework as an alternative solution in remedial activities to
control cost and time overruns problems in Libyan construction projects. In this stage,
the semi-structured interviews are analysed qualitatively to answer the research
questions (4, 5 & 6). In this stage, the abductive approach has been employed because
* it is suitable for investigating the social context, for comparing the way people perceive

that context with the body of relevant theory.

In the fourth stage of the study, the development of the framework for minimising cost
and time overruns was evaluated using the perception of professionals (contractor,

consultant and owner) involved in the Libyan construction industry.

The combination of inductive and abductive approaches have been utilised in this study.
Although the inductive approach can take into account some existing informal
hypotheses such as literature and previous experience and practice which means we do
not have to start from a complete blank canvas, the approach does not allow access to
human subjectivity, taking due account of people’s internal logic regarding the
phenomenon under study. Hence, the use of the abductive approach was deemed most
appropriate to understand the concepts that Libyan experts use to structure their
companies and which direct their practice. Therefore, mutually compatible inductive

and abductive research approaches have been utilized in this study.
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4.6.2 Data Collection Methods

The primary aim in data collection from respondents is to inaximise the accuracy and
the amount of meaning transferred (convergence) from the respondent to the researcher.
The aim of selecting the most appropriate research method in the context of the LCI is
to obtain an appropriate set of data that will allow the study to examine hypotheses, to
meet the study’s objectives and to address its research questioné as rigorously as

possible.

Data collection methods are a set of procedures and techniques for gathering data. In
general the methods can be categorised as either one-way or two-way communications. -
‘Berg (2004) discriminated between quantitative and qualitative research arguing that
quantitative research referred to the measures and counts of things, while qualitative
research referred to the meanings, concepts, definitions, characten'sﬁcs, metaphors,
symbols and descriptions of things. During this selection process the following sections

discuss the methods considered in this research in details.

4.6.2.1 Method 1: Literature review

An extensive literature review in the areas of project cost and time control was
conducted to review and examine the factors which caused both time and cost overruns

in various countries worldwide.

4.6.2.1.1 The Role of the Literature -

The general purpose of the literature review is to gain an understanding of thé current
state of knowledge about the research topic. Naoum (1998) suggests that the literature
‘review is a vital phase in conducting research projects, sometimes accounting for up to
half of the project. This research involves evaluating what other authors have written
about project cost and time control in order to help develop a framework for the

successful adoption and implementation of time and cost control processes in the LCI.
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The author has found that the literature is a fruitful source of concepts, theories and
evidence regarding construction projects’ cost and time overruns. Monographs provided
a useful starting point because they provided a good introduction to and overview of the
issues of importance in project cost and time control. Most literature searches were
conducted by making use of the Internet, and most relevant information was found in

journal articles and international conference papers.

A review of the extant literature on concepts and practices regarding project (cost and
time) control was carried out. The literature review was conducted before the research
questions were formulated, thus informing the design of those questions. In this study,

the review of the literature helped the author to:

+« formulate the research questions
% generate ideas as to how to proceed with and design the research

* identify methodological problems specific to the research questions

®,

% identify appropriate data collection instruments

% identify different types of delay in construction projects

% determine critical risk factors causing time and cost overruns in construction
projects in different countries in the world

% discuss the results of some previous studies

% identify the classified list of cost and time overrun factors from previous
studies of various countries '

% review the theories and risk management modelling approaches

+« design the initial proposed project cost and time control framework

4.6.22 Method 2: The Questionnaire (I)

The main purpose of Questionnaire I was to determine time and cost overrun levels in
Libyan construction projecfs (ref. Objective 1: “To examine the current situation of the
time and cost overruns in Libyan construction projects™) and factors influencing those
overruns, in order to evaluate the critical factors contributing to them (ref. Objective 2:
to identify the critical factors which affect cost and time within Libya construction

projects) and the tools and techniques that currently being used by Libyan projects to
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control the cost and time (ref. Objective 3: to determine time and cost control tools and

techniques utilized in Libya construction projects) . The process of the questionnaire I

stage is presented in Fig.4.4.

The objectives
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The study
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The approach

Sample

Data collection
method

Quantitative
Data analvsis

The outcomes
of'the stage
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techniques utilized in Libya construction projects
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cost within the Libyan construction industry?

What are the tools and techniques that currently
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A statistical analysis using SPSS

Identification of major factors that causing delay

and cost overruns in the LCI

Figure 4-4: The Second Stage of the Study's Data Collection Phase
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4.6.23 Method 3: Semi-structured Interviews

The outcomes of Questionnaire Survey I were further verified by the implementation of
semi-structured interviews. Some Libyan professionals are interviewed in order to answer
Research Questions 4, 5 and 6 in order to identify how the time and cost of construction
projects are controlled by professionals in practice. The main purpose of the interviews
approach is to meet Objectives 4 & 5 & 6. In addition to investigating the practices used by
practitioners in Libyan construction projects during the process of time and cost control,
the main purpose of the semi-structured interviews was to “To explore the perception of
professionals (contractor, consultant and owner) involved in the LCI as to the important
process of cost and time control of construction projects implemented in Libya and to
gather and assess the respondents’ views on the process of time and cost control of projects
in the country” in order to propose a solution that can be used to tackle the problem of
project control in the country. In this stage, qualitative methods are used that are analysed

qualitatively. The process of the interviews stage is presented in Fig.4.5.
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Figure 4-5: The Third Stage of the Data Collection Phase

90



46.24 Method 4: Questionnaire Surveys (II) & (I1)
The evaluation of the framework for project (cost and time) control is based on the

questionnaire (II) participants’ responses regarding their perspectives on mitigation
measures regarding cost and time control, which serve as reference points in the
development of the proposed framework. Furthermore, questionnaire (III) was
conducted to use the feedback of some of Libyan practitioners to evaluate the developed

framework elements. See Fig.4.6.
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Figure 4-6: The fourth Stage of the Data Collection Phase
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4.6.3 The Framework of the Research Study

Building a theoretical framework for research forces the researcher to think carefully
about the constructs and variables to be included in the study (Miles and Huberman,
1994). Firstly, it is importaht to ‘deﬁne the meaning of the term “framework” in the
context of this study. Some researchers define it as a sound implementation plan helping
the researcher to become familiar with the study context, what has been done, what she
or he is trying to do and how he or she is going to do it, and identifying gaps in the
research to date. The framework adopted in the present study covers strategic decisions
including the choice of data collection and data analysis method in order to achieve the

research objectives. The major methods of conducting the present research are:

% Literature review, which play an important role in the research process as it
allows the boundary of knowledge and of the research topic to be identified and

the research problem, questions, aim and objectives to be formulated.

< Data collection through questionnaire (I) survey to determine time and cost
overrun levels in Libyan construction projects, the factors influencing those
overruns, also to recognize the tools and techniques that currently being used by

Libyan projects to control the cost and time.

% Data collection through semi-structured interviews to explore construction
industry professionals’ perceptions of the important process of construction time
and cost control and to recognize the obstacles which affect this process of cost
and time control in practice and subsequently establish measures that will assist
to mitigate the causes of cost and time overruns in Libyan construction projects
in order to develop a framework that will guide the Libyan construction project

to the successful adoption of project control.

% Data collection through questionnaires (II) & (III)‘ to validate and re-
validate the framework for controlling construction projects in Libya.

Fig.4.7 represents the constructs of this research framework.
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4.6.4 Data Sample

It was decided that the sample population for questionnaire survey (I) would be
construction project professionals in Libyan construction companies; contractors,
consultants (Architects, civil & structural engineers, mechanical & electrical engineers

and quantity surveyors) and clients.

The available data from (Association of Libyan Engineers’ Magazine, 2010) showed
that there were 4000 professionals cutting across academic institutions and construction
firms in the country. A total of 132 responses were received from the participating
companieé/ professionals, with a response rate (33% of response rate). The size of
Questionnaire Survey I sampling and the Questionnaire distribution is discussed in more

details in Chapter (6).

Following the analysis of questionnaire survey (I), the semi-structured interviews were .
conducted to verify out some of the ambiguous matters that the researcher was unable to
put forward in the questionnaire (I). The selection of interviewees was based on the
positions they occupy in their organisations and their experience in the construction
field. A total of 10 interviews were conducted lasting an average of 62 minutes aimed to
investigate the research questione three, four, five and six. Finally, to evaluate the
framework, the questionnaire surveys (II) & (III) were conducted with some experts of

Libyan construction projects.

4.6.5 Data Analysis

The purpose of analysis is to obtain meaning from data. It is currently most common for
collected data to be input into a computer package for analysis. That inputting is in
addition to recording, transcribing, coding, classifying and other manipulations of data
that may be necessary to facilitate analysis. Each and every process relating to data must
be done accurately and with-integrity; that is vital wherever judgements are involved

(Fellow & Liu, 2008).
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Triangulation can increase completeness when one part of the study presents results
that have not been found in other parts (Ammenwerth et al., 2003). To investigate each

objective from different perspectives, triangulation is used in the data analysis phase.
4.6.5.1 Quantitatiile Data Analysis

Quantitative content analysis extends the approach of the qualitative form to yield
numerical values of the categorised data-ratings, frequencies and rankings, which may
be subjected to statistical analysés. Comparisons may be made and hierarchies of
categories may be examined. Structural content analysis concerns the determination and
examination of relationships between data categories, as well as between groups where

this is appropriate.

In this study, the quantitative dataset is analyzed using the statistical software package
Statistical Package for the Social Sciences (SPSS). To clearly and methodically present
and describe the data obtained, two main data analysis methods were used: Exploratory
Data Analysis and Simple Correlation. Exploratory data analysis is used to describe the
basic character of the underlying data; it shows the responses to a particular question
and the number of respondents or the frequency of responses for each question. For the
simple correlation, Spearman correlation is to be conducted. The data analysis methods
will be revisited in the relevant chapter treating outcomes and discussion of the data, to

clarify the research findings in accordance with the research questions.

To analyze the underlying data from the questionnaire (I), three principal phases are
followed. The first phase of the analysis is implemented by recording of the responses
for each question. The second phase of the analysis is based on categorizing each of the

responses.

After the questionnaire responses are recorded and categorized, the results are
organized and demonstrated in the table of results. For the final phase, the underlying
data is transferred to statistical software; namely SPSS, in order to start the
computations. For presenting and describing the data obtained clearly and methodically
in accordance with the research question, data analysis is applied. In terms of data

analysis, the aim is to answer the research questions.
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The numerical scores from the questionnaire responses provided an indication of the
varying degree of influence. To further investigate the data, a relative importance index

(IT) is used to rank the factors of cost and time overruns. This is calculated using the

. . _Tw
following formula: II =

Where:

w= Weighting given to each question by the respondents and range from 1 to 5 where 1

very low and 5 very high.
A =highest weight (5 in our case);
and N = total number of sample.

The RII ranges from zero to one.

4.6.52 Qualitative Data Analysis

Many qualitative. approaches such as conversations and discourse analyses are not
subject to particular analytic techniques with prescribed texts, as is common in
. quantitative analyses. Instead, they involve scrutiny of the transcribed text of such types
of response as discussions and statements. Thus, not only is the content analysed but the
linguistic context is considered, in order to establish the meanings, intentions and
interpretations of the respondents. The emphasis in qualitative content analysis is on '
determining the meaning of the data, which are given coded allocations to categories.
Groups of “respondents” from whom the data were obtained are matched to those
categories, so that a matrix of categorised data against groups is obtained (Fellows &

Liu, 2008).

In this study, a systematic approach was adopted in analysing the data obtained from
interviews depicted in chapter (7). The process started with familiarisation of the data
following transcription. After this familiarisation process, organisation of the responses,
question by question was carried out followed by coding of the transcripts. Data were
categorised using predetermined themes, and by discovering specific topics that

emerged from the data. This was followed by the analysis of interviews where an index
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was devised for similar themes and concepts. Finally, the development of a diagram was

produced in order to present the findings from the interviews.
4.7 Research Design Evaluation Criteria

Principally, validity can be defined and described as the degree to which a given test
(e.g. questionnaire, interview, observation, experiment) measures what it is supposed to
measure (David and Sutton, 2004). In this particular research, which employed
questionnaires and semi-structured interviews as fesearch instruments, validity is
concerned with whether the questions presented ask or measure what they claim to ask
or measure. Equally, it refers to whether the respondents, who completed the
questionnaires and answer the interview’ questions, do so accurately, honestly and

correctly.

Reliability is concerned with whether a given research instrument yields the same
‘results at different times over groups of respondents. In other words, it is concerned
with consistency and reliability, precision and accuracy and dependability of the
research instruments over time, over instruments and over the grdup of respondents

(Robson, 1994)

4.7.1 Validity of the questionnaire

In order to ensure the validity and reliability of the questionnaire, all the necessary steps
were undertaken. Firstly, the questionnaire was read and commented on by some
experts, who have experience in the research field. Secondly, the questionnaire was
translated in to Arabic by a professional translator. The purpose of piloting was to see
the potential and limitation of a given research instrument on the sample research target.
It helped to improve the research instruments and the data collection techniques before
the méin survey. Similarly, the purpose of piloting also helped to refine the chosen
research instruments and the data collection techniques before. As such; the feedback
received from piloting was useful, as it resulted in modification and removal of some

question items.
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In addition, during the piloting, the test items were tested for internal consistency. That
means, the items must all quantify the same thing and must be correlated with each
other. To measure internal consistency between the items, Cronbach's alpha is
conducted. In other words, it enables the researcher to see how strongly related a set of
items are as a group. Cronbach’s alpha reliability coefficient ranges from zero to one.
A high value of this measure is considered as indication that the items determine an
underlying construct and reflects a higher degree of internal consistency. In terms of
this study, the purpose, here, is to assess the validity of the designed items for each
dimension using Cronbach’s alpha. Table (4.1) showed the Cronbach’s coefficient élpha

was calculated for the category of time overrun factors of the questionnaire.

«* Time factors

Dimension Number of items Cronbach's Alpha
Construction factors 33 0.870
Weather and Natural calamities 3 0.690
Equipment factors 3 0.738
Materials factors 6 0.785

Contractual procedures 4 0.726 .

Design change 3 0.659
Funding factors 4 0.706

Changes in Law Factors 7 0.834

Table 4-1:(Cronbach's Alpha) for evaluating the consistency of the time factors

As shown in the Table 4.1 above, it can be noticed that internal consistency of level of |
construbtion factor is relatively high (0.87), whereas it is acceptable (0.69) for views
towards weather and natural calamities. Also, the values are good for the rest of factors.
As result, all the items of the questionnaire show a good degree of internal consistency;
and this means that the items are clear and will be incorporated in the study objectives.

On other.word, the researcher will not drop any question for the study.
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4 Cost factors

Dimension' Number of items Cronbach's Alpha
Construction factors 33 0.903
Weather and Natural calamities 3 0.659
Equipment factors 3 0.789
Materials factors 6 0.792
Contractual procedures 4 0.692
Design change 3 0.752
Funding factors 4 0.678

Changes in Law Factors 7 0.738

Table 4-2:(Cronbach's Alpha) for evaluating the consistency of the cost factors

According to Table 4.2, the alpha is found to be very high, which is 0.903, for
| construction factors. The value of alpha for weather and natural calamities, contractual
procedures and funding factors lies between 0.65 and 0.69 which is acceptable. For the
remaining factors, the value of alpha is noted to be good (0.70-0.79). Overall, all the

factors are consistent, and hence all the items are to be included in the analysis.

4.7.2 Validity of the interview

To ensure that the interviews covered subjects as fully as possible, the interview
structure was piloted by conducting two interviews with professionals 1n Libyan
organisations who provided their valuable comments which highlighted the importance
of focussing on government strategies for project control and the barriers encountered in
the process of cost and time control. In addition, these pilots helped the researcher to
check for ambiguities in the questions and to get an idea of the times involved. As a
result, this enhanced the subsequent interviews to obtain clearer, more specific and more

reliable responses.
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4.8 Ethics in research

According to Fellows & Liu (2008), research ethics is not only that a diversity of ethical
theories exists but, further, that ethics means different things in different places and so,
lead to differences in common,' acceptable practices which may change over time. In
addition, the ESRC (Economics and Social Research Council) (2007) in the UK defines
research as « any form of disciplined inquiry that aims to contribute to a body of
knowledge or theory” and continues that “ research ethics” refers to the moral principles
guiding research, from its inception through to its completion and publication of results

and beyond”.

Through all the research stages, ethical issues have been taken into account. This
research uses highly confidential and private data. During and after this study the
researcher also followed the ethical code of Sheffield Hallam University. The
participants have been informed of the objectives of the study before being asked to
answer the questionnaire and interview questions. They were also assured that their
responses would be kept confidential. They were not asked to provide their names or
that of their organizations, thus ensuring anonymity. Individual differences concerning

understanding and interpretation of the research questions have been respected.

4.9 Summary

This chapter has discussed ethnographic, action research, survey and case study
research methods. This was followed by a discussion of the quantitative, qualitative and
mixed methodological processes used in this research. The present study is driven
mainly by the study objectives, and is planned to answer the research questions. In this
study, the researcher first examines the literature to derive an initial proposed
framework for the adoption and implementation of a project control process from it. To
identify the categories that populate the conceptual framework initially used an
inductive approach, the study then uses an abductive approach because it is suitable for
investigating the social context — in panicuiar for comparing the way people perceive

that context with the body of relevant theory.
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The research framework was provided in Fig.4.7 to illustrate the research stages and the
choice of data collection and data analyse methods to achieve specified research
objectives and the study’s outcomes. The research methods considered in this study are
literature research, questionnaires (I), (II) and (III), and semi-structured interviews to
develop a framework to minimise cost and time overruns in Libyan construction

projects.

Literature review and questionnaires and semi-structured interviews play an important
role in the research process, as they allow the identification of the boundary of
knowledge on the research topic, and the formulation of the research problem, research
study questions, the research aim and its objectives. Data are collécted through
questionnaire (I) in order to determine the levels of time and cost overruns in Libyan
construction projects, and factors influencing cost and time overruns (through a
questionnaire survey I). To develop a framework that will help Libyan construction
projects successfully adopt project management, data is collected (through semi-
structured interview questions) to establish construction industry professionals’
perceptions of the importance of construction time and cost. Data analysis is carried out
using Statistical Package for the Social Sciences (SPSS), as data analysis software

- package for quantitative and manually based on systematic manner for qualitative data.
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Chapter 5 Theoretical Framework
- for Project Time and Cost
Control



5.1 Introduction

Project management is not about predicting the future. It is about understanding a
project ‘and making better decisions rcgérding the control of that project in the
immediate future. One of the objectives of this study is to develop a framework for
minimising time and cost overruns in Libyan construction brojects, and this chapter
begins by contextualising this by means of a comprehensive overview of project control
techniques in the construction industry. Later sections establish the initial proposed
project time and cost control framework based on documentary analysis of previous

studies and monographs.

5.2 Concept Definition of Project Control

- At the present time concerns over risk have been rising due to the increase in technical
complexity and the demand for political and economic viability in modern society.
These concerns in turn generate a demand for more efficient project control.
Nonetheless, despite the enormous development of information and knowledge, the
majority of risk control is not planned, but only reflects a reaction to events after they

have occurred. It is consequently necessary to organise project risk control.

In general, the aims of project risk control are considered to be geared towards
identifying, analysing and responding to risks. Risk control must be broader than this,
becoming integrated into the organisation and project environments as a means of

providing safety measures against risks.

Risk control is a broad concept with no standard definition. The various definitions of
project management all agree on the necessity for project control as an essential part of
the definition of project management. The primary control areas of a project are quality,
on time, and within budget. The Association of Project Management (1997) defines it as
“ the process whereby responses to the risks are formulated, justified, planned, initiated,
progressed, monitored, measured for success, reviewed, adjusted and (hopefully)

closed”. For the British Standards Institute’s “Guide to Project Management” (BS6079,
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1996) it is “the process whereby decisions are made to accept a known or assessed risk
and/or the implementation of actions to reduce tile consequenées or probability of
occurrence”. The Royal Society, the independent scientific academy of the UK charged
with promoting excellence in science, is not directly involved in construction, but
nevertheless defines risk control as “the process whereby decisions are made to accept a
known or assessed risk and/or the implementation of actions to reducé the consequences
or probability of occurrence” (1992). Another definition of risk control by the
Construction Industry Research and Information Association (CIRIA) states that risk
control should help to

e save money
¢ reduce accidents

o _deliver projects to time

e reduce the chances of litigation

e improve the morale of employees

¢ enhance corporate reputation. (CIRIA, 2002)

A number of writers take project control as embracing certain functions. Flanagan &
Norman (1993) state that project control is a discipline for living with the possibility
that future events may cause adverse effects. They also suggest that a project risk
control system must be practical, realistic and cost effective. In Ritz’s (1994) view,
project control is “the work of constraining, coordinating, and reguléting action in
accordance with plans to meet the project goals successfully. Hossen & Hicks (2000)
define Project Risk Management (PRM) as the process of taking management actions
with the aim of maximising the chance of achieving project objectives, taking into
~ consideration all the risks that can be identified. Monitoring risk exposure and adjusting
project strategy are key approaches to keeping the risks within an acceptable level and

achieving the project’s objectives.

Anthony Mills (2001) argues that project control is an important part of the decision-
making process for all construction companies. Merna and Njiru (2002) summarise it as

“any set of actions taken by individuals or corporations in an effort to alter the risk
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~arising from their business”. Harris & McCaffer (2006) see it as the process of
managing uncertainty that arises in the normal course of activities, including those
related to business ventures, while Young (2006) defines it as managing the numerous
problems that arise in order to maintain the project schedule by supervising the work,
that is checking what is happening; recognizing and determining the issues that arise,
evaluating the plan and updating the records, and taking the action required to realise or
exceed the objective. According to Baguley (2008) control of a project is “an implicit
part of managing. It is applied to all sorts of things; people, costs, schedules, deliveries
etc. when you control something your aim or objective is to make sure that the future
you want actually happens! In addition to this it is a continuous process; forward

looking; very closely linked with planning”.

For Saleh (2010) it is a process designed to examine uncertainties occurring during
project delivery and to implement actions dealing with those unceﬁainties in order to
achieve project objectives. Wysocki (2011) points out that project control helps
complete a project successfully by comparing the actual progress against the plan. It
focuses on three major components of a project: time, cost and quality standards.

Controlling the project:

e tracks progress toward completion
e detects deviations from the plan

e it takes corrective action (Gilley, 2001)

In short, the controlling function can be considered as the totality of actions and all
organised processes intended to increase the probability of the successful achievement
of a project’s objectives, in particular regarding schedule and budget. Project control
involves the coordination and development of plans, cost and schedules for a project,
the obtaining of the pertinent approvals from the responsible managers and participants,
and the checking, monitoring and preparation of forecasts or actual expenditures, trends

and progress against figures and established plans.
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5.3 Project Cost and Time Controls

5.3.1 Project cost control

Well-designed systems of cost control that conform with the board spectrum of the
capital projects industry have been developed over the years. According to Ritz (1994),
in spite of the simple name of cost control, it means different things to different people.
To Ritj, cost control means “the purposeful control of all project cost in every way
possible”. The control system of a project should involve some feature that ensures the

successful implementation of such aspects as:

> A simple system with a complete code of accounts _

» The assignment of certain responsibilities in the project’s organisational
structure regarding cost control

> The utilisation of standard formats and forms based on a standard code of
accounts throughout the estimation, construction, design, procurement and
cost-control groups

» A sound budget (based on sound estimates)

»> A developed system for managing the date on medium and large-size

projects

Greenhalgh & Squires (2011) see cost control as the activity that compares actual cost
or expenditure against planned costs, adjusting one or the other dynamically by
reference to the project’s financial environment. The cost control process. guarantees

that all the relevant parties in a project agree to any changes to the cost baseline.
The main purposes of using a cost control system are:

» To provide instant advice of uneconémic operations, in the short and long
term of work

» To give the appropriate feedback, carefully qualified in detail by all the
conditions under which the project work has been done

» To provide information to help in the assessment of those variations that will

arise during the period of the work
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» To support cost awareness

» To summarise progress of work. (Pilcher, 1985)

5.3.2 Project time control

Time control of project work is also often referred to as schedule control. To control the
schedule, progress must be ﬁlonitored against the schedule, taking into consideration
that every specific task must be weighted according to its percentage of the whole
project. According to Phillips (2006) time/schedule control is concerned with the three

following processes:

» The project manager works with the factors fhat can cause schedule changes
and confirms that these changes are agreed. Factors can include project team
members, stakeholders, management, customers and the project’s condition

» The project manager examines the work results and conditions to determine
whether the schedule has changed

> The project manager manages the actual changes in the schedule
Schwalbe (2010) states that the main causes of changes to a project’s schedules are:

the project schedule management plan
the project schedule baseline

work performance reports

YV V V V

changing requests
The-main outputs of time/schedule control include: '

» project work performance measurementé

» organisational process assets updates, such as lessons-learned reports related
to schedule control

> changing requests

» project management plan updates

> project document updates

In short, control of the work schedule is maintained by monitoring work-in-progress and

planning future tasks. The purpose of schedule control is to identify the status of the
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project work schedule, defining the factors that cause schedule changes, and controlling

changes in the schedule.

5.4 Tools to Control Project Time and Cost

The control of project time énd cost represent forward thinking in how work ié to be
carried out. This includes checking on work progress against programme; and
_identifying problem areas in progress in order to consider any action required. Several
progress-reporting techniques can be adopted that are commonly used in practice. Each
has a specific purpose generally distinguished by the type of information being
communicated. The following section concentrates on the various tools or techniques
that are used to monitor the progress of activities and avoid time and cost overruns of a

project.

5.4.1 Bar Charts
Bar charts are the single most popular information presentation tool for project control.

They are also called Gantt charts. They are a way to graphically show progress of a
project. Gantt charts are used to present information to management, team members,
and customers at a variéty of different levels. Bar charts show when the project is and
each activity start and end against a horizontal timescale. A Gantt chart consists of a list
of project activities, coordinated with a horizontal bar chart to reflect activity duration.
The quality of the Gantt chart is firmly rooted in quality inputs about the following:

e Project scope

e Responsibilities

e Available resources

e Schedule management system

According to Ritz (1994) Bar charts (Gantt charts) are the simplest form of scheduling
and have been in use the longest of any of the systems that are available. They offer the
advantage of being cheap and simple to prepare; they are easy to read and update, and
they are readily understood by anyone with a basic knowledge of the capital project
busihess. The main disadvantage of the bar chart is its inability to show enough detail to
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cover all the activities on larger, complex projects. Hyowever, many contractors use them
for all stages of programming, including large and small projects (Griffith et al., 2000).
Bar charts are widely used today for project scheduling because they are relatively easy
to construct and are the best diagramming technique to visually represent activity
progress in the project. Patrick (2004) suggested that the main advantages of Bar charts
are:

e Simple and quick to generate

e Easy to use and interpret

¢ Great communication tool at all organisational levels

¢ Project plan and schedule can. be shown together

e Project progress can be represented graphically

Meanwhile the main disadvantages of Bar charts are:
¢ Planning and scheduling are considered simultaneously
e Not easily modified
¢ Do not show activity dependency relationships

e Awkward for large projects

5.4.2 Element trend analysis (Line of Balance)

According to Badiru (2008), LOB is a graphical method of scheduling; and it focuses on
critical activities. It identifies points that do not conform to expectations and drives
corrective actions. It also encourages thc( management by exception approach to
handling project problems. The main objective of LOB is to develop a report on the

progress of a project. The requirements of LOB are to achieve the following:

o Identify objectives
o Establish a plan to meet the objectives

e Measure progress against the plan

Harris and McCaffer (2006) suggested that the basis of the LOB method is to find the

required resources for every phase or process of a construction project so that the
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following phases are not interfered with and the target output can be achieved. Hamilton
(2001) further explains that LOB charts fill a void between bar charts and the preferred
scheduling method of network schedules:
o They are easier to prepare than a network schedule;
e They provide more information than a bar chart
e Each line on a LOB chart indicates the rate of progress of an activity; the
intention is to keep all activity progress lines as close and parallel as possible

e Simplicity in conveying a detailed work schedule

5.4.3 Critical Path Method (CPM)

The critical path method is a management tool that is used to predict total project
duration and helps the project manager recognise where in the project schedule his or
her management effort should be applied. The criﬁcal path method involves of series of
activities that determines the earliest time by which the project can be completed and
the longest path through the network diagram, which has the least amount of slack time.
If any activity on the critical path takes longer than planned, then the project schedule
will slip unless corrective action is taken. According to Badiru (1996) & Patrick (2004),
the network of activities contained in a project provides the basis for scheduling the

project. The basic project network analysis is typically implemented in three phasés:

e Network planning: this involves the identification of the relevant activities for
the project

o Network scheduling is performed by using forward-pass and backward-pass
computational procedures |

e Network control: involves the progress of a project on the basis of the network
schedule and taking corrective actions when needed. The overall process of this
method is summarised in the steps below:

. Step 1: Activity Planning: define the tasks or activities making up the project

and determine their interdependencies or precedence relationships
Step 2: Activity network drawing: represent the tasks or activities that were

defined in previous step in the form of a network diagram
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Step 3: Basic scheduling: perform the basic scheduling computations through
forward-pass and backward-pass rules .

Step 4: If the project analyst is interested in determining the cost of reducing the
project length, time-cost trade-offs analysis should perform

Step 5: Constrained resource allocation: to completing tasks or activities in the
project, limited resources should allocating

Step 6: Resource levelling: to reduce period-to-period fluctuations in resource
requirements, activity shifting or arrangement should perform

Step 7: Control phase: the project progress and performance are monitored by

comparing the actual project status to the prevailing schedule

5.4.4 S-curve

The S-curve is a tool for helping with the conceptual understanding of the project. The
S-curve figure represents the project budget baseline against which actual cumulative
budget expenditures will be evalu'ated. The figure also represents project progress: slow
at the start, a subsequent pickup of momentﬁm, a tailing off at the énd. According to
Venkataraman & Pinto (2008), the S-curve helps project managers understand the
correlation between project duration and budget expenditures, and provides a good
sense of where the highest levels of budget spending are likely to occur. Forecasting the
S-curve can also help project managers generate estimates of expenditures during

various stages of project duration.

The cost curve is called the S-curve named for the characteristic shape of the curve that
plots the distribution of project cost as a function of time. Knapp (2010) suggests that,
to make a cost management plan useful, the accumulated cost of the project must
al\;vays be available by looking at the cost baseline, which is displayed on the S-curve.
The stakeholders can then compare the approved budget to the cost baseline to

determine if the project costs are on target.
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The cumulative cost curve is valuable because:
e it can help the project manager see the total planned budget and communicate it
in a shorthand way
e It can serve as an excellent briefing tool because most people can easily read the
graph.
e It can also serve as an excellent way of summarising progress, since both
planned and actual cost curves can be tracked on the same graph for comparison.

purposes. Taylor (2008)

However, Rubin ef al. (1999) state that the S-curve does not show the causes of the
differences between the planned and actual spend although the intended S-curve can
give some rough idea of progress; it is not as accurate as the CPM, but it is more

accessible.

5.4.5 Graphical Evaluation and Review Technique (GERT)

Graphical Evaluation and Review Technique is a network analysis methodology that
allows for non-sequential activities, such as loops (e.g., a test that must be repeated
more than once) or conditional branches (e.g., design update that is needed only if the
inspection detects errors). Harrington (2006) pointed out that this technique allows for a
probable treatment of both work networks and activity duration estimates. The
processes employed in using Graphical Evaluation and Review Technique are as
follows:

o Cdnversion of the qualitative description of the project action plan into a
network.

e Collection of the necessary data to describe the arc of the network, focusing not
only on the specific abtivity being modelled, but also on such characteristics of
the activity as the likelihood it will be realised, the chance it might fail, any
alternative activities that exist, and the like.

¢ Determination of the equivalent function of the network.

e Conversion of the equivalent function of the network into the following two
performance measures: the probability that specifics nodes are realised and the
moment generating function of the arc times.

e Analysis of the result and making of inference (Meredith and Mantel, 2000).
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According to Longman & Mullins (2005), the network technique has the advantages of
allowing you to omit certain portions of the network, complete certain work packages
partially, or repeat certain work packages several times. This technique aliows for
looping, in which the network path passes through the same node more than once. It
also allows for branching in which the network path can split in one of two or more
directions depending on the results of an event or work package. De Marco (2011)
suggested that GERT is a network modelling for high-complex projects where CPM or
PERT are unsatisfactory to provide an accurate scheduling under uncertain conditions,

ongoing decision making and process options

5.4.6 Prngamme Evaluation and Review Technique (PERT)

Programme Evaluation and Review Technique is another method used in monitoring,
controlling and mahaging of projects. The PERT method of critical path planning and
scheduling is fhe most commonly used technique for project management control. It is
based on representing the activities in a project by boxes (or nodes) that contain

essential information calculated about the project (Young, 2007).

Dhillon (2002) point out that, in basic theory, CPM and PERT are largely the same. For
both methods, the arrow diagram is the graphic model and the rpathematics is also quite
similar. However, their important differences are as follows:
e CPM is used in situations where the duration times of activities are quite certain
(e.g., in construction projects)
* PERT is used in situations where the duration times of activities are quite

uncertain (e.g., in research and development projects)

Dhillon illustrates the general steps associated with Programme Evaluation and Review
Technique is as follows:
e Break down a given project into various jobs or tasks and identify each
of these jobs or tasks.

e Determine the sequence of these jobs or tasks and develop a network
' 113 '



 Estimate the duration time of each activity

e Obtain each activity’s expected duration time
¢ Determine the time variance of each activity
¢ Determine the network’s critical path

¢ Calculate the probability of project completion on a given time or date.

According to Young (2007), Programme Review and Evaluation Technique (PERT) is a
valuable tool of project management. This technique allows analysing the logic diagram

to confirm:

e The critical path-confirmation of your inspection;
e The start and finish times of all the key stages;

e The amount of “spare time” available in the non-critical key stages -

All these data are very useful for optimising the project schedule and, more importantly,
for the control of the project work once this starts. In addition, Tiku (2002) suggest that
the most useful results of PERT without doubt are the analytic and criticél approaches it
brings to bear on a project being examined for the first time; the initial review of a
project by PERT is probably the most useful attribute. For time planning and resource
planning, PERT is an excellent practical device. For cost planning and more elaborate
resource planning PERT is even more useful, but probably requires a greater
understanding to fully succeed in presenting information in a digestible form. Fay
(2011) concluded that the central idea of PERT is to manage a project step by step from:
beginning to end in the shortest time possible . ’

Meanwhile, Bidgoli (2004) suggested that the main disadvantages of PERT are that it
attempts to address the risk associated with duration estimates. PERT has three

disadvantages:

¢ [t involves more work because it requires several duration estimates
o There are better probabilistic methods for assessing risk (such as Monte Carlo
simulation) .

e Itis complex and rarely used in practice
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5.4.7 Arrow Diagram

In the Arrow diagram, activities are representing by arrows and events. The arrow is
usually drawn from left to right, with events drawn as circles at the beginning and end

of the arrow.

According to Dale (2003), this method applies systematic thinking to the planning and
execution of a complex set of tasks. It is used to establish the most suitable plan and
schedule for a series of activities in a project, and to monitor its progress in an efficient
manner to ensure adherence to the schedule. The key steps in constructing an arrow

diagram are:

e Identify all activities needed to complete the plan
¢ Decide the feasible sequence of the activities:
» Which activities must precede certain activities (consecutive
activities)
» Which activities must follow an activity (consecutive activities)
» Which activities can be done at the same time (concurrent activities)
¢ Arrange the diagram from left to right according to the above logic with each activity
represented by an arrow |
e The beginning or end of an activity or group of activitiés is called an event or node
and these are represented as circles at the tail and head of an arrow. The events should

be numbered in the order in which activities occur.

According to Newell (2005), the one advantage of this diagramming method is that,
since the arrow'is a line, the length of the line can be varied in proportion to the duration
of the activity. This can be helpful in recognising the lhagnitude of the duration of the
activity. However, most project management professional feel that the complexity and

difficulty in using this diagramming method is not compensated for by this feature.

5.5 Project Control Framework

This section discusses the theoretical aspects of project cost and time control in detail
and discusses the practices based on previous studies in controlling the construction

project process.
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5.5.1 The Purpose of the Project Cost and Time Control Framework

The project framework is a sound plan for execution that identifies what the
organisation should do, describes how it is going to do it, and ensures that every step of
the project work builds on the previous one (Struebing and Klaus, 1999). Therefore, in
order to achieve the project objective, the framework describes an implementation of
procedures and processes for what works need to be done and how to carry those works

out in good time and cost project control.

Aalbregtse et al. (1991) suggest that the main characteristics of a project control
framework are:
e It supports the application of management work standards and makes it more
likely that ‘tlie implementaﬁon of management standards will be successful.
e The organisation and implementation of the framework make the participants.
more aware, and it can be adopted in much more controlled, comprehensive and

timely manner.

Najmi, .Kehoe, & Dennis (2000) state that the main advantages of a framework are:
e to provide a guideline
o | it is result-oriented
e it is empirically supported and based on the literature
e itistime dependent

e it is oriented towards continuous development

In short, using a structured framework serves to improve construction performance by
reducing waste activities in project work. The framework also provides a guideline for
project risk management in order to ensure the efficiency and effectiveness of work
activities during changes in construction projects. Nevertheless, the framework for
project cost and time control should be adaptable and flexible in order to meet the
specific needs of each stage of the project. By implementing such a framework, the
project workforce will identify their needs and responsibilities, monitor progress and

provide information on cost and implementation of project work according to schedule.
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5.5.2 Framework for Project Time and Cost Control

The framework is about the procédurcs and practices necessary to attain a particular
objective. As pointed out earlier, project control is a broad concept with no' standard
definition: different researchers take it to mean different things. They generally see
project control as embracing certain functions. A systematic approach to project control
consists of three stages: risk identification, risk analysis and evaluation, and risk
response. Some writers have divided the approach into four categories: the

identification, classification and assessment of risk, and the response to it.

The literature review shows that project control is broadly accepted as an approach that
consists of official processes. Many writers have provided the perspectives offered by
efficient frameworks for project risk control of construction processes and practices.
The most common methods of handling cost and time overruns in the construction
industry are initiation, planning and control throughout the projects’ life, as detailed in

following sections.

5.5.2.1 The Framework for the Project Cost and Time Control Process

In order to control the time and cost of construction projects, the proposed framework
would help to determine the appropriate actions to minimise time and cost overruns in
construction projects. The needs of a framework for project control have been described
above. The proposed framework is intended to identify the needs of the project
workforce, monitor progress and provide information on cost and schedule
implementation of project work. Within the framework it is very important to build a
structure according to experience and attempts at supporting construction companies’

projects in their performance.

To increase the potential for a project’s success, a framework design must at least:

» Provide efficient data gathering on the methods and processes of

construction projects.
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> Provide a series of logical procedures based on a general problem-solving
approach.
> Select the appropriate methods and tools to complete the improvement

activities process during the project.

The project control process is an important and necessary part of performing the project.
According to Gido & Clements (2009), project management is a proactive approach to
managing a project in order to ensure that the project’s objectives are achieved even
when things are not proceeding according to plan. There are various types of existing
framework that can be use by projects to control cost and time. The main steps of
controlling of a project as stated by many researchers are discussed in the following

section.

5.5.2.1.1 Process of Project Control

To measure a project’s performance, and accurately and correctly evaluate project work,
the implementation of a project control system is essential. The process of project risk
control is composed of the steps that keep the project work on target to achieve the

objectives. Ritz (1994) presents the basic mechanism of the management function (see

Fig 5.1).
Identification Comparison of Measurement Actual
of deviations actual against ofactual performance
«m standard «- performance 4
Analysis of Program of Implementatio Desired
causes of corrective nof perfonnance —J
deviations action corrections

Figure 5-1: The Control Process (Ritz, 1994)

According to Peter and Pinto (2007), the common process of project control in the US
has been stipulated by the U.S. Departments of Defense. It consists of five basic steps:
risk strategy, its identification and analysis, and the response to and control of it. This

process is shown in Fig.5.2.
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Risk strategy Establishing the risk management process and ensuring it is

integrated into the project

Risk Identifying the risks that might affect the project’s objectives,

. io . and documenting their characteristics
identification

Risk analysis Assessing the impact and likelihood ofidentified risks

Developing options and determining actions to enhance
opportunities and reduce threats to the project’s objectives

Risk response

Risk control Monitoring risks, identifying new risks and ensuring that risk

responses are undertaken and are effective

Figure 5-2: The Process of Risk Management (Peter & Pinto, 2007)

For Vancataraman & Pinto (2008) the project risk control process measures project
progress and performance against a project plan to ensure that the project is completed
on time, within budget and to the satisfaction of the customer as shown in Fig.5.3. The

process of project risk control is intended to:

> Provide the essential features for measuring performance ofproject work. To
achieve this, the process must establish a project baseline plan. The project
team should lay out each ofthe discrete tasks such as budgets, resources and
time-phases of all work in order to create this baseline plan.

> Measure and monitor improvement and performance of the work being
undertaken. For project measurement, the first step in creating accurate
mechanisms is the establishment of a control system that measures the
ongoing status of different project activities in real time, and provides
project managers with relevant information as quickly as possible. The
second step is to determine what should be measured. For project
monitoring, both qualitative and quantitative means are used to measure

progress.



> Compare actual work performance against the plan. It is known that the
smaller the deviation between the actual performance and the baseline plan,
the easier it is to take appropriate action.

> Take corrective action. In some project work, the action required may be
relatively small; in others, it may need significant and serious corrective

measurces.

1.Establishing 2.Measuring
a baseline plan progress
4 Taking 3 .Compalring
corrective actua
action performance

against plan

Figure 5-3: The Project Control Process (Venkataraman & Pinto, 2008)

Jalote (2008) states that the three main levels of monitoring are:
> Activity-level monitoring, which guarantees that each separate scheduled
activity has been performed correctly and to the specified time.
> Status reports are often organized each week to take stock of what has
happened and what still needs to be done. The reports usually include a
summary of the activities successfully achieved since the last report, any
issues in the project that need attention and any activities that have been
deferred, and to determine whether all activities are in place for the
following week. The aim of status reports is to ensure that the project is
proceeding according to schedule.
> The milestone analysis is done every few weeks or at each milestone.
He concludes that the aim of project measurement is to provide infonnation to project
management about progress, so that they can effectively control and monitor the project

and guarantee that its aims are met.
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Baguley (2008) stipulates that the actions constituting work must be:
> Appropriate to the project, its stakeholders and its results
> Proportionate to the size of the observed deviations from the budget or the
work plan
> Quick acting and prompt to guarantee that variation does not get out of
project control
> Cost effective to guarantee that the cost of project control doesn't overrun
> Ability of results that go against the factors that are guiding the project off-
course and their causes
Harpum (2010) maintains that project control is basically about managing development
cost, development time, and resources of organisations in the most efficient manner. It
is essentially a set of processes that work together to reach the project’s objectives. The
process of project control interacts with other parts of the project management process.
Planning, measuring, monitoring, and taking corrective action are all usually included in
the control cycle. The standard of project control processes, based on measuring
progress against the plan and utilizing a negative feedback loop to ensure appropriate

control inputs, is shown in Fig 5.4.

Define project objectives

Plan project:

Scope of work

Deli les t :
eliverables to Revise and update plan

achieve project
Schedule

objectives
Estimate time to
Budget carry out work
Estimate cost to Measure
carry out work performance of
project
Monitor
Carry out work > Wgrk
against
Implement control plan
actions

Deliverables

Figure 5-4: Standard Project Control Processes (Harpum, 2010)
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In Mubarak’s (2010) view project control comprises the following continuous process:
» Monitoring the progress of project wbrk |
» Comparing the progress with the baseline budget and schedule
> Identifying deviations, determining their extent and location, and analysing
them to discover their causes
> Taking corrective action Whérever and whenever necessary to bring the

project back into conformity with the schedule and the budget

According to Camilleri (2011) a control process takes into consideration a wide range of
activities and incorporates a number of key activities: |
» Generating a network of actions that depicts the relationship between them
and their order of occurrence
> Project scheduling that links a plan into a time frame as well as smoothing
out resource level variations »
» Measuring job progress, reviewing the plan and reschedulihg when

conditions change

To meet the performance objectives outlined in the project management plan,
monitoring involves reviewing everything in the initiation, planning, execution and

closing processes (Heldman & Mangano, 2011).

The frameworks designed by Ritz (1994), Peter & Pinto (2007), Vancataraman & Pinto
(2008) and Harpum (2010) have the same cyclical steps of project work control. The
first framework designed by Ritz (1994) starts the cycle by measuring actual
performance, which is then cémpared against planned performance. The next step is
analysing the causes of deviations, if there are any, after which corrective action is
formulated and implemented if required to correct such deviations. The cycle is then

repeated until the deviation has been “tuned out”.

The process proposes a formal application of risk management in the US. In Peter &
Pinto’s (2007) view projects are typically undertaken within demanding timeframes. In
such circumstances there is a temptation to deal with risk reactively, which means with

its actual consequences; there is no opportunity to mitigate or even avoid the risk.
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It is important to note in Venkataraman & Pinto's (2008) framework that this monitoring
and control process is not a one-time fix, but a continuous cycle of goal setting,

measurement, correction, improvement and re-measuring, as shown in Fig.5.3.

The fourth framework designed by Harpum (2010), as presented in Fig.5.4, shows that
the standard of project control processes, based on measuring progress against the plan,

utilises a negative feedback loop to ensure appropriate control inputs.

Previous standard processes for project control provide a suitable approach to providing
an overview of the existing practices in construction procedures, especially in terms of
cost and time overruns and problems based on frameworks for projects control as
described above, because these frameworks present all the steps involved in project
control and describe the methodology of project control by which construction

performance procedures and processes in general are carried out.
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5.6 An Initial Proposed Project Control Framework

The researcher state that it is good to refer to other préctices because it.will help in
finding a better way or develop new ways to achieve the best results. The discussion
above has been focused on the practices as suggested by several researches and writers
to carry out project time and cost control to reduce the time and cost overrun problems,

consequently, all the project work could be completed on time and within budget.

The present initial proposed framework for project control design is based on previous
studies; other practices regarding project cost and time control are derived from the
findings in the literature. The initial proposed framework is presented in Fig.5.5. First,

the researcher organized the processes of project control that have been identified from |
the literature into phases. Every phase of the initial proposed framework is represented
in a list of a mix of proven project control pracﬁce worldwide. The initial proposed

framework suggests that the process of project control includes:

e Planning phase: identification of cost and time schedule is very important when
conducting the plan. Therefore, the framework at this phase suggested include
the project activities such as identification of the right people and the availability
of right resources for the various tasks when needed in order to help control cost

and time effectively which results in completing the project as planned.

¢ Implementing and execution phase: this phase relies heavily on the project plan
developed in the planning phase. The process of executing branches down to the
monitoring, evaluating and taking corrective actions phases. The execution
process is not a one-time fix, but a continuous cycle of goal setting, monitoring,
evaluating, correction, improvement and re-evaluating. It is worth mentioning
that the initial proposed project control framework referenced to that during the
project execution phase the project plan must be revised and updated when

necessary.
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The researcher's aim was not only the organization of processes into phases, but also the
inclusion of some more widely used practices regarding the country that is the subject
of this study in order to fit with the situation of the construction sector in Libya and to
make the framework more realistic and applicable. Therefore, the study subsequently
will combine theory and practice through a literature review and the involvement of
“practitioners in an attempt to develop the initial framework for minimizing cost and

time overruns in Libyan construction projects.
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5.7 Summary

The chapter has identified various definitions of project control that all agree on the
necessity for project control as the process of identifying risks, estimating their
possible consequences and determining the most effective ways of responding to

them and/or controlling them.

The chapter has defined the framework and detailed its purpose, and has extensively
examined the theory of project time and cost control and management. It has also
presented those practicés involved in project cost and time control outlined in previous
studies that could be of use in designing the author’s proposed framework for
construction project control. This framework is based on the four processes in project

control: planning, monitoring, analysing and taking corrective actions.

Further development of the initial framework for project (cost and time) control will be
based on the questionnaire and interviews participants’ responses regarding their
perspectives on current Libyan practices regarding cost and time control, which serve as

reference points in the development of the proposed framework.
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Chapter 6 Quantitative Study
(Questionnaire Survey I)



6.1 Introduction

This chapter focuses on describing the process of data collection and data analysis that
was adopted during the first quantitative stage of this study. Questionnaire Survey I was
used to collect data on cost and time overruns from a large sample population involved

in Libyan construction projects, in order to generalise from the data collected.

This chapter seeks to present the results and discussions from Questionnaire Survey I
from the viewpoints of owners, consultants and contractors of Libyan construction
projects on cost and time overruns. A survey questionnaire I with some of Libyan
construction professionals aims to gather information, as well as determine the factors
that influence such time and cost overruns. Questionnaire survey I also focuses on the
identification of the methods used to determine the time and cost of the activities
involved in construction projects in Libya. The findings of Questionnaire Survey I have
been taken forward into the development of the proposed framework for the effective

implementation of cost and time control in Libyan construction projects.

6.2 Questionnaire I Approach

The quantitative study for this research was carried out first through the survey
questionnaire 1. This questionnaire was intended to gather information from Libyan
construction professionals, as well as to determine the factors influencing time and cost
overruns in Libyan construction projects. This stage of the research also identifies the
methods used to determine the times and costs of activities involved in construction
projects. The findings are used to inform the development of the framework for the

effective implementation of cost and time control in the LCL

6.2.1 Justification of the selection of the questionnaire survey method of data
collection

The present researcher’s intention was to gather enough data to satisfy the research

objectives and to give the reader a full picture of the phenomenon being studied. The
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survey methods were chosen with this purpose in mind. The survey questionnaire is one
of the most important sources of information for quantitative research (Collis and
Hussey, 2003). It is considered as the most suitable and productive method of answering
exploratory questions related to a particular context (Galliers, 1992). The selection of
the data collection method is highly significant, since it impacts on research survey
design and the quality of the data collected. The selection of the data collection tool has

been influenced by sample size and location.

Questionnaires are usually administered in a structured format on paper or through
computer networks. According to Oppenheim (2003) they must elicit all the information
desired by the researcher, should not be biased and should be easy for the respondent to
understand. He also suggests that the content must be presented clearly and that the
words used should be suitable (Oppenheim, 2003).

The questionnaire as a data collecting instrument has the following advantages:
% It allows for the collection of significant amounts of data and is capable of
covering large sample sizes and geographical areas

+ It examines the perceptions of the sample

% Itis cheaper and less time consuming than interviews

It is quicker to administer, since self-completed questionnaires can be sent out
by post or otherwise distributed in very large quantities at the same time

% There is no variability related to the same question being posed differently to
different respondents by the interviewer

¢ It is suitable for statistical analysis because the raw data collected can be easily
interpreted using various types of statistical method

It permits anonymity

% It is relatively inexpensive

% It is a very useful data collection tool, as it can be used to gather specific, key
pieces of information

% It is convenient for respondents

% Respondents have time to check facts and think about their answers

«+ Its format is structured
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On the other hand, it also has disadvantages: it is, for example, open to
misinterpretation. It can lack clarity, and the reésponse rate can be low. Dillman (2000)
points out those respondents may be deterred from answering personal questions of, say,
a sexual or financial nature, thereby affecting the response rate. Bryman & Bell (2007)
and Collis & Hussey (2003) argue, however, that careful design can ameliorate these

weaknesses.

In this study, the personal distribution of the questionnaire has been chosen as the most
appropriate distribution method, for the following reasons:
< The method is the most commonly used data collection. technique in
construction management research
A large number of professionals can be surveyed easily ,
«¢+ This approach is widely used in Libya, so respondents are familiar with it
% 1In the context of Libyan culture, respondents are less likely to respond to
survey questionnaires sent through the mail by people they do not know
< The problem of poor response rates can be reduced by handing
questionnaires directly to respondents
% The highly complicated postal addresses in Libya means that non-receipt of

postal questionnaires is quite likely

6.2.2 Piloting the questionnaire I of the study

According to Dillman (2000) the pilot study plays an important role in the
questionnaire. A researcher should conduct a pilot study to seek more clarification
regarding the wording of questionnaires. In the literature, pre-testing has been defined
as an activity related to the questionnaire or measurement instrument to be used in a
survey or an experiment (Saunders et al, 2009; Collis and Hussey, 2003). It provides a
critical means for reducing ambiguity and bias in determining the meaning of measures.
This phase of the research was carried out to identify defects in the survey design and to
evaluate the questionnaire to ensure that it fulfils the study’s objectives. The purpose of
the pilot is to refine the questionnaire so that respondents will have less problems
answering the questions, and to eliminate difficulties in recording the data. Bryman &
Bell (2007) note that the desirability of piloting such instruments is not solely to do with
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trying to ensure that survey questions operate well, but that it also has a role in ensuring
that the research instrument as a whole functions well. Three pilot studies were

conducted at different stages for different purposes as following:

< Pilot Study one

In order to fit the conditions of the Libyan construétion industry, the initial research
pilot study was carried out on a number of random selected professional including -
architects, engineers, managers and directors of construction and consultancy firms and
clients of Libyan construction projects. While visiting construction sites throughout the
country, some interviews were conducted 'with members of the construction industry.
They were asked about the processes by which the costs and timings of construction
projects were controlled and managed, the most important and frequent problems they

have faced, and the people they would turn to when seeking help.

This pilot study aimed to familiarise the researcher with the research environment,
‘identify the significance of the research and enable the researcher to obtain the principal
information about the strategy by which project target times and costs in the LCI is
controlled, as well as to critically analyse the list of causes for delays and cost overruns
in Libyan construction projects, and to suggest any others. This pilot study was
conducted via informal conversations with sixteen randomly selected project teams in
some local Libyan construction companies. The factors compiled from the literature
review were subjected to two main questions:

> “Do you think, from your expert opinion, this cause leads to time and cost
overruns in construction projects in Libya?” and
» “dre there any further causes you might like to add?”

The resulting list of causes was subjected to a survey questionnaire I for quantitative
confirmation and identification of the most important causes of delays and cost
overruns. The primarily finding is that the determinants of project control resulted in a
long‘list of causes of delays and cost overruns relevant to the LCI. During the meetings,
some of the causes’ descriptions were slightly changed. The interview outcomes

concerned each of the cause described in the literature; during the discussion the experts
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- said that it was necessary to make modifications to the final list of causes of cost and

time overruns.

The following is a discussion of the informal conversation outcomes for each cause,

categorized by group and based on the experts’ feedback.

% Construction: many causes in this group were found to be applicable.
Specifically, the causes of "lack of new technology or new construction
methods” and “adopting old construction methods” were seen to be represented
by “inappropriate construction methods”. Five of the causes were merged into
“mistakes during construction”. These causes were “equipment allocation
problems”, “failure in testing”, “slowness in giving instruction”, “use of
unemployment progralﬁs in projects” and “dependence on a newly-graduated
engineer to bear the whole responsibility on the site”. The causes of “national
flood insurance program” and “different site conditions” are not common in

Libya, and were thus deleted.

K/
o

Weather and natural calamities: three causes in this group were selected, two
of which (“hot/cold weather effect on construction activities” and “rain effect on

construction activities”) were merged into “unpredictable weather conditions”.

Material factors: six causes in this group were found to be appropriate; the

7
°

factor, “use of defective materials”, had no great effect on project duration.

Equipment: in this group, three causes were selected. “Slow delivery of

&
o

equipment” and “equipment failure” were represented by “shortages of tools and
equipment on site”, while “lack of high-technology equipment” was deleted

because construction projects in Libya usually use similar technology.
< Design changes: three causes were found to be appropriate; it was suggested

that “poor documentation and no detailed written procedures” had a major effect

on project duration.
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« Contractual procedures: three of the four causes selected in this group,
“inappropriate overall organizational structure linking all parties to the project”
could represent “poor contract management”, and “inadequate contractor
experience” could represent “inadequate definition of the responsibilities of
parties within contract clauses”. “Inadequate payment modalities (e.g. fixed

price and cost plus)” was deleted because it is not common in Libya.

% Funds: four causes of this group were selected. The cause of “change in
taxation” was seen to be represented in the materials group under the
"difficulties in obtaining construction materials at official current prices, and

was thus deleted.
% Legal changes: the seven given causes were suitable.

From the feedback of participants, the researcher noted that the perceptions of the three
main parties in a project (i.e. owner, consultant and contractor) constitute the most
important delaying and cost overrun group. The researcher has relied on the
categorization of causes identified by the existing literature. In addition, the parties
responsible for each cost and time overrun factor have been identified based on four

categories:

e Contractor-related causes

Consultant-related causes

Client-related causes

External party-related causes

R
0‘0

Designing the early draft of the questionnaire

Questions in the draft were of the closed type. In such questions the researcher
determines a set number of responses and asks the respondents to select only from the
options provided. Survey questionnaire I consists of three parts: general information
related to respondents; the extent of the application of project time and cost control; the
63 selected factors, and requests to the respondents to identify the degree of influence
of each factor using a five-point scale.
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% Pilot Study Two

To ascertain the suitability and adequacy of the research questionnaire I and design
planned for the research data collection, it was useful for questionnaire I to be piloted a
second time, being completed by a small sample of respondents. Sending the pilot study

is a sub-stage of the process of research data collection.
The main objectives of this pilot study were to:

e estimate how long the questionnaire would take to complete

e determine if respondents would find any questions difficult to answer
o test the adequacy of the language

e estimate how reliable the questionnaire was

o identify which questions, if any, were unclear or ambiguous

o determine if the layout was clear and attractive

The questionnaires was translated into Arabic in order to accomplish this stage of the
study, as most of the respondents were Arabic speakers and were not proficient in either
spoken or written English. In order to make sure that the questionnaire was
comprehensible, it was translated into Arabic by a professional translator. Consequently
two versions of the questionnaire were available: one in English for English speakers,

the other in Arabic for Arabic speakers.

The questionnaire saw the distribution of six drafts to colleagues at Sheffield Hallam
University and the University of Sheffield and to some PhD Libyan students in other
UK universities in the UK. They were selected based on their experience in the
| constructioﬁ industry in Libya and had adequate knowledge of the activities involved in
constructibn project performance. Most of comments of their reviews were that the
questionnaire was excessively lengthy, and that some questions needed to be
reconsidered and additional ones incorporated. These comments led to modifications,
after which the research supervisor at Shefﬁeld Hallam University reviewed them; his

comments were taken into account to improve the wording of the questions.
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¢ Pilot Study Three

The third pilot was carried out by sending Questionnaire Survey I to 12 Libyan
" construction project professionals. They were contacted beforehand and asked to
respond to. the questionnaire as logically as poésible, as well as being requested to
complete a form commenting on the clarity of the questionnaire’s wording, its degree of

ambiguity, its validity and consistency, as well as noting any difficulties encountered
| and a statement of the time required for completion. The feedback was collected
personally. It shouid be observed that the responses from this pilot studies were not

included in the analysis.

6.2.3 Questionnaire design

Good questionnaires ease the task of responding to respondents’: questions, thus
minimising their burden. According to Dillman (2000), well-designed questionnaires

include the following:

¢ an informative title that induces respondents to open the questionnaires

e a graphic design that helps identify the survey

e the name of the sponsor

e the address to which the questionnaire is to be returned
Researchers devise questionnaires to assess attitudes in various social circumstances, to
measure opinions on a wide range of social and political issues and to explore various
demographic permutations (Creswell, 2009). Very large samples are consequently made
practicable, which enhances the probability that statistically significant results will be
re