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Abstract

Background and Problem: Nowadays construction of new projects is becoming an
essential demand to improve the condition of Palestinian where during the lifecycle
of the construction projects most of the clients and consultants are striving to obtain
the ideal projects with a minimum margin of conflicts, minimum cost and time
overrun and with maximum value added over each stage so, one of the real
challenges that face the parties operating in construction projects is how to manage
and mitigate the negative impact of the consecutive variation orders (VOs).

Aim and Objectives: The aim of this research is to study the management of the
VOs. To achieve the aim of this research many objectives exist, these objectives can
be summarized as to investigate the prevalence of the VOs in the construction
projects, to assess the current practices of the VOs management in Gaza Strip, to
investigate the non-value adding activities associated with the variations during the
construction stage, to identify the predominant origin agent as well as the direct
causes of the VOs, to identify the impact of the VOs on overall project performance
and to recommend strategies to minimize the VOs.

Methodology: First, review the literature to extract the causes and impact of the VOs
and recommended strategies to minimize it. This was fulfilled by conducting a desk
study and interviews and using questionnaire. Secondly, a desk study on six of the
finished projects was conducted to extract the real causes and impact of the VOs.
Thirdly, interviews with their projects' managers to understand the causes and
impacts of the VOs not seen at their projects documents and gather information about
the current practices of the VOs management in their companies as well as look for
recommendation and strategies if any to minimize the occurrence of the VOs.
Finally, a questionnaire was developed to assess the perception of clients,
consultants, and contractors on the factors causing the VOs, impact of thr VOs, and
recommended strategies to minimize it in the construction projects in Gaza Strip.
Results: The most occurred factors caused the VOs were Israeli restriction in

terminals and siege, discrepancies between contract documents, internal political
problems, change in specification by the client and budget allocated constraints. In
addition, the most influential factors impact the VOs were completion schedule
delay, increase in duration of individual activities, delay in payment, suspend work in
other activities, a dispute among professionals, and increase in project cost.
Conclusions: It was concluded that there are some similarities and differences
between real data from desk study and interviews compared to the questionnaire
result. The differences between the study and real data are mainly because the
completed project has a special nature where these projects faced several difficulties
of closure and severe siege after the Israeli war on the Gaza Strip in 2014. Not to
forget to mention that the interviews included the perception of the contrctors (the
managers of the selected projects in the desk study) while the questionnaire result
included the perception of the client, consultant, and contractors.

Keywords: Variation Orders, Gaza Strip, Construction projects, Client, Consultant,
Contractor.
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Chapter 1

Introduction

This chapter presents a general introduction to the research providing a
background about the variation orders (VOs) in the construction projects in general
and especially in Gaza Strip. In addition, it provides a problem statement, aim and
objectives, research questions and hypotheses, justification of the study, scope and
limitations, assumptions, key concepts, ethical considerations, research methodology

and the structure of the thesis.
1.1 Background

Construction projects are long process having more complicated small tasks
and different stakeholder's involvement that make them complex. For completion of
large construction projects, we have to complete small construction tasks in a regular
manner. However, sometimes unfortunate conditions affect the flow of construction
activity. The VO is one of them that disturb the flow of construction process that
may result in the delay in the construction project. The VOs involve alteration,
addition, omission, and substitution in terms of quality, quantity, and schedule of
work (Enshassi, Arain, & Al-Raee, 2010).

Needs of the client may change the course of design or construction, market
conditions may impose changes to the parameters of the project, and technological
developments may alter the design and the choice of the engineer. The engineer's
review of the design may bring about changes to improve or optimize the design and
hence the operation of the project. Further, errors and omissions in engineering or
construction may force a change (Al-Dubaisi, 2000). All these factors and many
others necessitate changes that are costly and generally disliked by all parties. The
VOs have an impact on overall project performance (Ndihokubwayo, 2008). This is
because variations can cause substantial adjustment to the contract duration, total

direct and indirect cost, or both.

As the number of VOs on the project increases so does, the possibility of
misunderstanding among the contracting parties. Such a misunderstanding may occur

because one or more of the parties lack full knowledge of the VOs process itself, the



costs involved in implementing changes, or the delays, conflicts, and interruption of
the construction sequence and schedule which can undesirably impact project
coordination. For the time being, little attention has been directed at flow activities
this leading to uncertain flow processes, expansion of non-value-adding activities
associated with the variations during the construction stage. According to Wu, Low,
and Jin (2013), the Non-value-adding activity is an activity that produces costs,
direct or indirect, and take time, resources or require storage but do not add value or
progress to the project. In general, non-value-adding activities are known as waste.
The desire to reduce non-value-adding activities on construction projects emanated
from the recognition of the need to reduce waste and the resultant optimization of the

use of resources (Ndihokubwayo & Haupt, 2009).

It is relatively difficult to deliver a project without any VOs during the design
stage, or even the construction stage. Therefore, the management of the variation is
skill; in what manner we manage that change without affecting our goal. Managing
change is the greatest importance to the success of construction project (Jadhav &
Bhirud, 2015). Previous studies on the VOs are mainly focused on the sources and
causes of the VOs. The sources of the variations include the performance of
construction parties, resources availability, environmental conditions, the
involvement of other parties, and contractual relation. Many times delays, cost
overrun and quality defects of a construction can be attributed to variation at various
stages of the project (Burati, Farrington, & Ledbetter, 1992). Variations and conflicts
in construction projects, at work, and even in our daily lives are very common (Arain
& Pheng, 2006).

In Gaza Strip where new infrastructure and buildings are being built, the
occurrence of the VOs on the construction projects seems usual. Most construction
projects in Gaza Strip were delayed with a certain amount of the VOs increasing
from the original value of the contract sum. Due to the general background of the
problem in the construction industry, there is a cause for a study to be made on the
VOs management, assessment of the impact of the VOs on the construction projects

performance and recommendation of the strategies to minimize it in Gaza Strip.



1.2 Problem Statement

Nowadays construction of new projects is becoming an essential demand to
improve the condition of the Palestinian. The needs to construct new schools, health
centers, shelters, housing units and others are becoming a key driver to continue
development and enhancement for all parties operating in the construction projects
including clients, consultants, contractors, subcontractors, and other stakeholders.
The construction project has been described as complicated and uncertain in nature,
as each construction project has its own unique circumstances and conditions. The
complexity of construction projects means that it is hardly possible to deliver a
project without any change in its lifecycle, that is, every construction project is
unique in many respects, but the liability to change is an attribute that generally
characterizes almost all project. Charoenngam, Coquinco, & Hadikusumo (2003)
described the VO as a complex information transfer that need to be managed
carefully, otherwise, disputes between a client and a contractor related to cost and
time of the work might occur. Charoenngam et al. (2003) also stated that the VO is
complex because it involves all the construction team, together with a voluminous
amount of information that either has to be sent, checked, corrected, approved,

requested, clarified, transmitted or submitted, among many other things.

One of the main challenges that may face clients who operate in the
construction field is the frequent occurrence of the VOs. The VOs issued during
construction of the project are considered one of the most significant sources of
delay, disputes and sometimes generate significant cost and environmental impacts.
The VOs on construction projects have the potential to unnecessarily increase the
cost of construction without adding value to the project in which case they may be
regarded as waste. Waste of time, cost, and resources. Yet, no unique method is
available for minimizing the VOs effectively. However, their impact can be
minimized with an appropriate study about the causes. Therefore, the identification
of their causes might lead to their reduction, possible elimination and subsequent
improvement in overall project performance in the time that the change management

is not fully understood and not well applied in Palestinian construction industry as



the risk and uncertainties associated with project changes make predictions and

planning for changes a difficult task.
1.3 Research aim and objectives

The aim of this research is to study the management of the VOs: Impacts and
Minimization.
To achieve the aim of this research many objectives exist, these objectives can

be summarized as below:
1. To investigate the prevalence of the VOs on construction projects.
2. To assess the current practices of the VOs management in Gaza Strip.

3. To investigate the non-value adding activities associated with the variations

during the construction stage.

4. To identify the predominant origin agent as well as the direct causes of the
VOs.

5. To identify the impact of the VOs on overall project performance.
6. To recommend strategies to minimize the VOs.
1.4 Research Questions

The following research questions pertain to the construction project in Gaza
Strip. The overall purpose of this research is to minimize the impact of the VOs on
construction projects, thereby increasing the effectiveness of the project. Thus,
formulating and answering the following research questions could define the overall

purpose:

1. Do the VOs prevail on the construction project?
2. What are the current practices of the VOs management?
3. What are the non-value-adding activities associated with the variations

during the construction stage?

4. Who is the predominant origin agent and what are the causes of the VOs?
5. What is the impact of the VOs on overall project performance?

6. How can we reduce the level of changes in construction projects?



1.5 Research hypotheses
The following five hypotheses were established in this study.

H1. There is a significant difference among the respondents, statistically at so <
0.05, toward impacts and minimization of the VOs in Gaza Strip due to general
information and the information of the project that the respondents managed.

H2. There is a significant effect of the prevalence of the VOs, statistically at o <

0.05, on impacts and minimization of the VOs in Gaza Strip.

H3. There is a significant effect of the current practices of the VOs management,
statistically at a < 0.05, on impacts and minimization of the VOs in Gaza Strip.

H4. There is a significant effect of non-value adding activities associated with the
variations during the construction stage, statistically at o < 0.05, on impacts and

minimization of the VOs in Gaza Strip.

H5. There is a significant effect of the origin agent of the VOs and factors causing

it, statistically at a < 0.05, on impacts and minimization of the VOs in Gaza Strip.
1.6 Justification of the study

During the lifecycle of the construction projects in Gaza Strip, most of clients
and consultants are striving to obtain the ideal projects with a minimum margin of
conflict, minimum cost and time overrun and with maximum value added over each
stage in the construction project life cycle. One of the real challenges that face
clients, contractors and other parties operating in construction projects is how to
manage and mitigate the negative impact of the consecutive VOs. Sun and Meng
(2009) argued that the VVOs result in time and cost overrun, quality defects and other
negative impacts. Since the VOs can have numerous negative impacts to projects
cost and schedule, it will be important to identify the major causes those contribute to
the VOs and to study the impacts of the VOs and possible strategies to minimize

them during the implementation of the construction projects.

The study will be supportive for the construction project stakeholders to
increase the awareness of a clearer view of the causes of the VOs, which enable the
project team to understand the root causes. This will contribute towards the better

control of the VOs and enable the professionals to take advantage of beneficial



variations when the opportunity arises without an inordinate fear of the negative

impacts. Furthermore, because variations are common in all types of the construction

projects, this study will contribute to the effective management of the VOs as these

findings can be used by professionals to understand the causes and impact of the

VOs and take proactive measures to reduce and control them in the construction

projects.

1.7 Scope and Limitations

The scope and limitations of the study as follows:

1. The research was conducted only on a population who is living in Gaza strip

in Palestine. Because of the geographical limit, it was hard to think about a
sample from the same population in West Bank.

The research survey was limited to Gaza strip contracting companies that are
classified under a first and second class which have a valid registration in
Palestinian Contractor Union (PCU) and high-experienced clients and
consultants.

This study was limited to the construction project practitioners in Gaza Strip

in the last five years.

1.8 Assumptions

There were several assumptions established in this study as follows:

Construction projects in Gaza Strip adopt the traditional design bid and build
procurement system where construction risks are almost equally shared
between the client and contractor also, the consultant is the client's agent.
Proposed participant companies for case studies will cooperate and allow
access to their documentation records as required by the study.

Records from the projects documentation regarding the VOs will be accurate

and participants will be honest in providing correct information.

1.9 Key concepts

VO: is any modification to the contractual guidance provided to the
contractor by the client or client's representative (Msallam, Abojaradeh, Jrew,
& Zaki, 2015).



e Non-value-adding activity: is an activity that produces costs, direct or
indirect, and take time, resources or require storage but do not add value or
progress to the project (Wu, Low, & Jin, 2013).

e Value-adding activity: An activity is value-added if it is judged to contribute
to customer value or satisfy an organizational need (Tsai, 1998).

1.10 Ethical Considerations

Precautions were taken to ensure that the study was carried out in an ethical
manner. First and foremost the study was carried out with the full consent of the
board of postgraduate studies of the Islamic University of Gaza.

Secondly, the study ensured that the participant's anonymity and confidentiality
were preserved by not requesting for information that would reveal their identity.

Moreover, the information provided was used for academic purposes only.

Last but not least, the study encouraged voluntary participation and respondents were

not coerced or enticed to participate in the study.
1.11 Research Methodology
The objectives of this research will be achieved as follows:

First Stage: Problem identification. It includes defining the problem, demonstrates
the aim and objectives, research questions and hypotheses. In addition, promote a

research approach and a suitable technique.

Second Stage: Literature Review. Literature and previous studies related to the area

of research will be extensively reviewed.

Third Stage: Desk Study. An initial desk study will be done on six construction
projects to identify the causes, and impacts of the VOs in construction projects and
strategies to minimize it. The findings of this study will provide the basis for the

research design of the main study.

Fourth Stage: Interviews with the projects’ managers of the selected construction

projects



Fifth Stage: Questionnaire
Sixth Stage: Results and discussions. Gathered data will be analyzed using
appropriate statistical analysis tools. Both quantitative and qualitative methods will

be used. Hypotheses will be tested and the findings will be summarized

Seventh Stage: Conclusions and recommendations. Conclusions will be drawn from
the analyzed data and recommendations for improvement and future study will be
formulated.

Eighth Stage: Documentation. It includes formatting, editing the final text and

spelling and grammatical review.

1.12 Thesis structure
This research was organized into the following six chapters:
» Chapter 1: Introduction

This chapter presents a general introduction to the subject of the thesis. It
comprised the background of the study, problem statement, aim, objectives, and
hypotheses, justification and limitations of the study, assumptions, key concepts,
ethical considerations, research methodology and structure of the research.

» Chapter 2: Literature review

This chapter presents an extensive literature about the VOs and related studies
to non-value-adding activities and waste associated with the VOs. The origin agent,
causes and impact of the VOs on the projects performance and strategies to minimize
it will be discussed.

» Chapter 3: Methodology
This chapter discusses the tools and methods used for data collection.

» Chapter 4: Data Analysis and Discussion:

This chapter constitutes the analysis of data gathered with the research

instruments. It analyzes data from the desk study, interviews and the questionnaire.
» Chapter 5: Conclusions and Recommendations

This chapter states the conclusions and recommendations drawn based upon
data analysis, linking them to the problem statement, hypotheses, and objectives of
the subject under investigation. It also includes the recommendation for future

studies.



Generally, the research was written following a certain structure. Though step order
may vary depending on the subject matter and researcher, the steps outlined in Figure
(1.2).

» Chapter summary

This chapter outlined the framework of the entire research study. The
preliminary literature review focused on the background. Subsequently, a problem
statement was formulated. The aim of the study was to study the management of the
VOs, their impact on the construction projects in Gaza Strip and recommendations of
strategies to minimize it. Justification, limitations, and assumptions of the study were
mentioned. Key concepts included non-value-adding activities, value-adding
activities, and the VOs. The research data gathering complied with internationally
accepted ethical standards. The research methodology discussed the tools and
methods used for data collection. The thesis structure provided an overview set up of
each chapter of the study.

o Identify the problem

; = e Establish objectives
m o Define scope of the study

- Evnlain cinnifiranra nf tha ctiidvy

Literature =

e Literatures search using electronic and hard
copy of books and journals
o Identify the variables for the objectives of the

@ o Desk Study: Archival records such as
monthly reports and payment certificates on
selected projects for causes and impacts of the

Methodolo = VOs.
— « Survey:

v'Interview: Interviews with the project's
ﬂ managers of the selected construction

: e Evaluate the prevalence of the VOs
Data Analysis e  Evaluate the current practices of the VOs

| andPisaussion s = management

e Evaluate the main causes of the VOs
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Conclusions e Conclude the findings
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Figure (1.1): Structure of the research



Chapter 2

|_iterature review



Chapter 2

Literature review

This chapter discusses the literature review that has been aimed to establish an
understanding of the concept of the VOs with emphasis on the existence of the non-
value-adding activities associated with the VOs. It covers the VOs definition, VOs
types, the prevalence of the VOs on the construction projects, contractual provisions
relative to the VOs, VOs and project delivery systems, management of the VOs,
origin agents of the VOs, causes of the VOs, factors influencing the occurrence of
the VOs, impacts of the VOs and waste associated with the VOs. The sources have
mainly been refereed academic research journals, dissertation/theses, publications,

conferences, and websites.
2.1 Introduction

The construction project is a mission, undertaken to create a unique facility,
product or service within the specified scope, quality, time and cost (Yadeta, 2014).
It includes a multitude of professions, occupations, and organizations. The processes
embrace design and production information documentation, financial and legal
considerations, an interaction of expertise, contracts procurement, and site operations
(Eigbe, 2016). Construction project works are often subject to variability of soil, site
and weather conditions. These phenomena make construction projects prone to
variations to the construction plans: designs, drawings, quantities, and specifications
for a project earmarked for a specific site. These changes occur after the award of the
initial contract or after work might have commenced at the construction sites (Ismail,
Pourrostam, Soleymanzadeh, & Ghouyounchizad, 2012). Variations are one of the
most important problems in the construction project. They occur in every
construction project and the magnitude of these variations varies considerably from
project to project. Hence, the VOs bear great importance right from the inception to

completion in the construction project.

Several researchers (Staiti, Othman, & Jaaron, 2016; Hanif, Bilal Khurshid,
Munch Lindhard, & Aslam, 2016; Smith, 2016; Yadeta, 2016; Assbeihat & Sweis,

2015) reported that variations are inevitable in any construction projects. Alsuliman,

10



Bowles, & Chen (2012) noted that every construction project is unique in many
respects, but the liability to change is an attribute that generally characterizes almost
all projects. This led Ubani, Nwachukwu, & Nwokonkwo (2010) to claim that
change is "a fact of life" for a construction project. Nothing is more constant than
variation during the course of a construction project (Kudus, 2005). Despite the best
efforts of all concerned during the planning, implementation, and administration of
the contract, variation will almost certainly occur. The variations and the VOs can be
detrimental in any project, if not considered collectively by all participants (Arain &
Pheng, 2005).

Variations in construction projects are very common and likely to occur from
different sources, by various causes, at any stage of a project, and may have
considerable negative impacts on items such as costs and schedule delays (Hao,
Shen, Neelamkavil, & Thomas, 2008). According to Hao et al. (2008), a critical
variation may cause consecutive delays in the project schedule, re-estimation of work
statement, and extra demands of equipment, materials, labor, and over time.
Variations, if not resolved through a formalized variation management process, can
become the major source of contract disputes, which is a severe risk contributing to

project failure.
2.2 Definition of the Variation

There is no particular definition of what constitutes a variation. The term
“variation” as described and defined by various standard forms of contract differs
from one to another but in principle the definition and meaning are similar.
Generally, any standard form of building contract will contain a definition of a
variation in terms of specific actions and activities (Mohammad, Ani, Rakmat, &
Yusof, 2010). Ibrahim (2006) described that each standard form of building contract
has its own definition but clearly, variation, in a generic sense, refers to any
alteration to the basis upon which the contract was let. This means the term embraces
not only variations to the work or matters pertaining to the work in accordance with
the provisions of the contract but also variations to the contract conditions

themselves.
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According to the International Federation of Consulting Engineers (FIDIC,
1999), variation means any change to the works, which is instructed or approved as a
variation. As defined in Public Procurement Act. (PPA, 2006), variation is an

instruction given by the engineer, which varies the works.
Variation can be taken to be any a combination of the following:

1. Variation in the construction projects may mean the alteration or modification
of the design, quality or quantity of the works, as shown in the contract
drawings and described by or referred to in the contract bills, and includes the
addition, omission or substitution of any work, the alteration of the kind or
standard of any of the materials as goods to be used in the works, and the
removal from the site of any work materials or goods executed or brought
thereon by the contractor for the purposes of the works other than work or
material or goods which are not in accordance with the contract (Harbans &
Kandan, 2005; Ibrahim, 2006; Mohammad et al., 2010)

2. Variations in the construction projects with instructions concerning the nature
of the works that are not specifically termed as variation in the contract
documents (Ibrahim, 2006).

3. Variation of contract in law, i.e. if both parties alter a contract document by
agreement after execution of the original contract this is a variation of the
contract terms or conditions (lbrahim, 2006).

4. Variation of price clause which enables the contract sum to be adjusted for

rises and falls in the cost of labor or materials (Ibrahim, 2006).

Keane, Sertyesilisik, & Ross (2010) and Karthick, Malathi, & Umarani (2015)
stated that variations can emerge due to change of scope. In contrast, Kudus (2005)
mentioned that VOs do not change the scope of work; actually, the requirement of
the VO must be within the original scope of work. The VO directives issued by the
client to change the contract by adding or subtracting features within the scope of the
work. Changes that are outside the scope of work requires a supplementary
agreement. The VOs change the details or conditions of the work and they are used

to add extra or delete work.
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Clearly, in construction terms, variability is referred to as VO (Ndihokubwayo,
2008). Arain and Pheng (2005) pointed out that the VO is a formal document that is
used to modify the original contractual agreement provided to the contractor by the
client or the client's representative and becomes part of the project's documents and
Halwatura and Ranasinghe (2013) pointed out that the VO is an official document
that states the changes made in the original agreement between the client and the
contractor. Charoenngam et al. (2003) mentioned that the VO has several
characteristics: a) it is a written document covering authorization of the requested
change, b) the change is brought about through no fault of the contractor, and c) the
changed work is not included in the original contract and therefore it is not included

in the contract price.
2.3 Types of the Variations and VOs

2.3.1 Type of the VOs by referring to both the reasons for their occurrence
and subsequent effect.

Several researcher (Arain & Pheng, 2005; Ogunsanmi, 2013; Ibbs, Wong, &
Kwak, 2001) distinguished two types of VOs, namely: beneficial and detrimental
VOs.

2.3.1.1 Beneficial VOs

A beneficial VO is one issued to improve the quality standard, reduce
cost, schedule, or degree of difficulty in a project. It is a VO initiated for value
analysis purposes to realize a balance between the cost, functionality and
durability aspects of a project to the satisfaction of clients by eliminating
unnecessary cost from the project. A beneficial VO eliminates unnecessary
costs from a project and as a result, it optimizes the client's benefits against the
resource input by eliminating unnecessary costs. However, it should be noted
that regardless of how beneficial a VO might be, non-value-adding costs are
likely to accrue as a result. For example, Ndihokubwayo and Haupt (2008)
stated that a VO to solve the discrepancies between contract documents
involves the abortion of works that have already been ex