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Abstract

Construction industry is considered an important sector for the development in
Gaza Strip. Estimating process is an important element of the construction
industry. Pre-tender cost estimating of construction projects requires extensive
knowledge and expertise. The aim of this research is to identify and evaluate the
main factors affecting accuracy of pre-tender cost estimate in Gaza Strip from both

clients' and consultants' point of views.

This research was prepared during Gaza Strip faced since 2007 a bad political and
economical situations due to the closure and blockade. These circumstances were
badly affect in construction industry in Gaza Strip due to the shortage of basic

materials such as cement and aggregate.

This research has been conducted through literature reviews of the topic related to
the cost estimating process, followed by a field survey. The questionnaire included
sixty four factors, categorized into five groups. Seventy eight questionnaires were
distributed as follows: fifty to clients, and twenty eight to consultants. Seventy
questionnaires were received as follows: forty six from clients, and twenty four

from consultants as respondents.

The results of analyzing 64 factors considered in the questionnaire conclude that
the main factors affecting accuracy of pre-tender cost estimate are: material (prices
/availability /supply /quality /imports ), closure and blockade, project team's
experience in the construction type, the experience and skill level of the consultant,
clear and detail drawings and specifications, quality of information and flow
requirements, completeness of cost information, accuracy and reliability of cost

information, currency exchange fluctuation, and finally clear contract conditions.
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The study recommended both clients and consultants to give more attention to cost
estimating process to manage their projects in good way. They should monitor the
performance of their estimates in terms of accuracy and hire a qualified technical
staff in order to obtained the accurate estimate. Both clients and consultants are
requested to keep computerized historical data of finished projects and to pay more
attention to training needs of their employees in order to improve their
performance in cost estimate. The study also recommended the government to
adopt material prices list to enable estimators, if there is a change in the costs of

certain items, to come up with the best estimates.
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CHAPTER 1: INTRODUCTION

1.1. Background and Rationale

Construction industry is a major element in the Palestinian economy. Any improvement
in the construction industry will probably lead a clear improvement in the Palestinian
economy. An improvement in the construction industry can be achieved by improving the
construction project management functions. One of the most important construction
management functions is estimating process. The success or failure of a project is
dependent on the accuracy of estimates. Accurate estimates optimize good contracting
(Ahuja, et al, 1994). It is the process of calculating and analyzing all the costs which will
enter into a particular job and arriving at a total. In nearly all contract types, the
preparation of a realistic cost estimate is a necessary part of any construction operation
(Holm et al, 2005).

Cost estimating procedure is a process undertaken by consulting firms or estimating
department in clients agencies to develop cost estimate of a project from available
information. The procedure varies in its extensively an complexity depending on what
stage the project is on and, hence, what information available about the project structural
constituents and the project characteristics (Shash and lbrahim, 2005). The project
information and characteristics get clear as the project development advances along its
traditional stages which include feasibility study, preliminary and detailed engineering,

contract development and bid cycle, and construction (Adrian, 1992).

For consulting firms, cost estimation is considered the task that guarantees success, if
done properly, or failure if done casually. The failure may not only affect the present

project but could drive the firm involved out of business (Shash and Ibrahim, 2005).

The consulting firms and estimating departments in clients agencies may prepare cost
estimates at several of a project development. Every stage shares the importance to the
success of the project in hand and the business in general. First, the consulting firm or
estimating departments related to client organizations may prepare cost estimates for a
client at the feasibility study stage to determine the success and the financial return of his

investment. Secondly, the consulting firm or estimating departments related to client
1
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organizations may prepare cost estimate during the preliminary and final engineering so
they will be able to quantify the resources required to execute the work involved and,
accordingly, determine the methods that the project will be financed. Also clients and the
consulting firm will use the estimate, performed during the preliminary and final
engineering, as a measure to evaluate the bids submitted by interested construction
contractors (Adrian, 1992).

Construction is a vital activity in the Palestinian economy, not only for its substantial
contribution in the Palestinian Gross Domestic Product (GDP) and in employment, but
also for its strong interrelations with other economic activities (PCBS, 2009). There are
many factors that affect the accuracy of cost estimating of construction projects in Gaza
Strip such as availability of materials on the local market, borders closure, political and
economic situation, which should be taken into account in the early stage of an estimate.
Some factors can increase costs and the possibility of contractual disputes between the
various parties involved. Other factors can lead the estimator to decrease the cost of an

item and hence lead to successful tendering in a very competitive market.

Therefore, accurate estimating, which is done before the physical realization of the work,
requires detailed study of the bid document and the environmental situation. It also
involves a careful analysis of the results of the study in order to arrive at the most
accurate estimate of the probable cost consistent with the time available and the accuracy

and completeness of the information submitted.

This research presents to the estimators proper knowledge for estimating projects. Since
the estimating process is an art, this research introduces the different factors that are
essential and should be considered in estimating cost by consulting firms in order to have

a realistic estimate and maintain good reputation

1.2. Problem Statement

Estimating is defined as technical process. It is described as both an art and also a science.
Pre-tender estimating is usually carried out by consultant on behalf of his client and is an
attempt to forecast contractor tender sum before the design is finalized or before tenders
are received. It is therefore important that the estimate should be as accurate as possible
(Odusami and Onukwube, 2008).
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Inaccuracies in cost estimation can cause both the client and the consulting firm unlimited
number difficulties. Overestimating of cost estimation may cause the client to spend extra
amount of it for no reasons where it can be better spent on other beneficial matters. In
addition, an inflated cost estimate may cause the client to reconsider the scope of the
project especially if he is not convinced that the cost estimate justifies the benefits that
will be expected to be received (Fisk, 1988). Finally, an overestimated cost estimate may
discourage financing institutions from lending the required amount of money due to
doubts regarding the cost versus benefits of the project. Underestimating of cost estimates
may lead the client and the consulting firm to even more problems. They tend to deceive
both parties and cause them, especially the client, to be liberal in developing the project
scope and at the end being unable proceed with completing the project or having to down
scope it in order to complete it (Al-Thunaian, 1996).

The estimator does have available some reliable references for estimating labors,
materials, equipment and other major components. These major items have a high
visibility factor and consequently receive adequate attention in the preparation of the pre-
tender estimate. However, there are little known, low visibility factors affecting the
estimate accuracy such as procurement form and contract arrangement which should be
taken in to consideration in the preparation of pre-tender estimates. Unfortunately, these

factors are either entirely overlooked or sadly neglected by the cestimators in Gaza Strip.

Identification of these low visibility factors which affect the pre-tender estimate accuracy
is very important in order to improve the construction industry. This study is an attempt to
identify these factors, their importance and their impact on the accuracy of construction
cost estimating.

1.3. Research Aim

The aim of this research is to assist clients and consultants in Gaza Strip in improving the
predictive ability of the cost estimate by exploring the affecting factors of estimate
accuracy and to provide the clients and consultants with practical recommendation for

better estimation.
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1.4. Research Objectives
The specific objectives of this research are:
1. To identify the factors affecting accuracy of pre-tender cost estimate in Gaza
Strip.
2. To study the perspective of clients of the essential factors affecting accuracy of
pre-tender cost estimate in Gaza Strip.
3. To study the perspective of consulting firms of the essential factors affecting
accuracy of pre-tender cost estimate in Gaza Strip.
4. To study the relationship between the perspective of clients and consulting firms
of the essential factors affecting accuracy of pre-tender cost estimate in Gaza
Strip.
1.5. Significance of the Study
Cost estimate improvement is one of the main elements of improving the construction
industry. There are many groups inside and outside the construction industry who will be
benefited from this research. Among these groups are: owners, consultants, designers, and

academicians. Some of the benefits that this research offers include:

= Orient the different groups in the construction industry of the existence and the
scope of accuracy cost estimation practice in the consulting firms in Gaza Strip.
= Indicate the accuracy level of pre-tender cost estimates prepared by consulting
firms, which will in turn, highlight the extent of improvement needed to improve
the current techniques used.
» Provide areas for research for academicians who may elect to study areas where
improvements can be made.
» Provide possible improvement of consulting cost estimating system and its
benefits to clients, consulting firms and the constructor of the project.
1.6. Research Scope and Limitations
This research included the following limitations:
1. The study included the factors affecting accuracy of pre-tender cost estimate in Gaza
Strip only.
2. Only clients and the consulting firms which have a engineering syndicate
registration in January 2009 are included in this research.

3. Thereis a lack of similar previous studies implemented in Gaza Strip.

4
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4. The duration of research from March 2009 to March 2010 lied in a very complex
political situation in Gaza Strip where most of construction projects in Gaza Strip

have been suspended since July 2007, due to borders closures.

1.7. Methodology Outline

The research was conducted in three main stages. The first stage included identifying the
research problem, setting out the research's aim and objectives and developing the
research plan. The second phase included reviewing the literature related to cost estimate.
The third phase was developing a questionnaire to investigate the factors that affecting
accuracy of pre-tender cost estimate in Gaza Strip. Statistical analysis for questionnaires
was done by using Statistical Package for the Social Sciences (SPSS). Discussion for the
obtained results was also made. Finally, conclusions of research and recommendations

were then drafted.

1.8. Research Contents

Apart from this chapter, there are other four chapters and three annexes. Chapter 2
presents the literature review of accuracy pre-tender cost estimate for construction
projects. Chapter 3 presents the Methodology. Chapter 4 presents research results. It
includes the questionnaire design, the method of analysis, and analysis of the surveyed
results and discussion of these results. Chapter 5 presents conclusions, recommendations,

and recommendations for further studies.

There are three Annexes, which supplement these chapters. They are:
Annex 1: The questionnaire (Arabic Version).
Annex 2: The questionnaire (English Version).

Annex 3: The questionnaire validity
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CHAPTER 2: LITERATURE REVIEW

2.1 Introduction
Construction is a unique industry, which is essentially risky because most projects must
be priced before they are constructed, whereas in other industries the selling price is
based on known manufacturing costs. The success or failure of a project is dependent on
the accuracy of several estimates done throughout the course of the project. A serious
industry problem is inaccurate estimating (Ahuja et al, 1994). The preparation of cost
estimate of the project is one of the most difficult tasks in project management because it

must be done before the work is accomplished (Oberlender 1993).

Estimating has been recognized as an important element of construction project (Kim et
al, 2008). It prepared in a systematic manner appropriate to the size and complexity of the
project, and to a level of accuracy commensurate with the available information and

intended use of the information developed (Hendrickson, 2000).

Cost estimating is the technical function undertaken to assess and predict to total cost of
executing an item of work in a given time using all available project information and
resources (Kwakye, 1994). Like other planning activities, cost estimating is a challenging
task. This is due to the competitive of construction industry; in order to secure a job the
cost estimate must be as accurate and competitive as possible (Marjuki, 2006). It is a
heavily experience-based process, which involves evaluations of unknown circumstances
and complex relationships of cost-influencing factors ( Elhag et al, 2005). It is the process
of analyzing a specific scope of work and predicting the cost of performing the work. It
involves collecting, analyzing and summarizing all available data related to a building

construction project (Holm et al., 2005).

Inadequate estimating invariably leads to misallocation of scarce resources. If estimates
are consistently high, compared to bid costs and ultimately final costs, fewer projects will
be authorized than could have been performed with the resources available, resulting in
loss of benefits. If estimates are consistently low, more projects can be authorized than
can be fully funded, resulting in project slowdowns, scope changes, performance
shortfalls, and generally higher costs and lower benefits. If estimates are consistently
neither high nor low, but still inaccurate, the estimated benefit/cost ratios will not be

6
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correct and the most beneficial projects may not be authorized, while less beneficial
projects are authorized. All of these conditions result in misallocation of funds and a loss
in benefits to the public (Flyvbjerg et al. 2002).

The purpose of pre-tender cost estimating is to provide an indication of the probable costs
of construction at a very early stage in the life of a construction project. It is one of the
most important factors influencing the client’s decision to build. An approximate cost
estimate that is too high may discourage the prospective client from preceding further
with the scheme (lost opportunities) or at the least cause him to re-consider the scope of
the project. Conversely, if the estimate is too low, it may result in abortive (wasted)
development efforts, dissatisfaction on the part of the client (such as obtaining lower than

expected returns) or even litigation (Shash and Ibrahim, 2005).

The complexity of the construction projects and the lack of time allocated for cost
estimating often lead to a poor performance of the estimate (Marjuki, 2006). The outcome
of an estimate can be accurate, underestimate or overestimate. An accurate estimate
generally results in the most economical project cost, while an underestimate and
overestimate often lead to greater actual expenditures. Underestimate means the design
and specifications cost more than they are estimated. It is also often a result of poor
planning and inexperience estimating, whereby substantial cost items may be omitted.
This unrealistic estimate leads to project delays, reorganization, and re-planning, which
usually results in significant cost growth. On the other hand, an overestimate can be as
bad as an underestimate. Overestimation of a project at the pre-tender stage can lead to a
viable project being dropped or re-tendered when there is no bid close enough to permit
project award (Oberlender and Trost, 2001). Inaccuracy in the estimate of a project may
arise from two sources, namely, bias associated with the project itself and bias associated
with the estimating technique used and the environment (Aibinu and Pasco, 2008). In this
manner, only and accurate, realistic estimate can lead to achievable cost or a truly

successful project cost performance.

2.2 Definition of Estimating
Researcher and experts give cost estimating different definition, thus the following
paragraphs state some of them. The Project Management Institutional (PMI) defines the

cost estimating to involve developing an approximation (estimate) of costs of the
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resources needed to complete project activities (Duncan 1996). Hendrickson specifies that
are design, bid and control. Furthermore, he defines that at the very early stage of
design, the screening estimate or order of magnitude estimate is made before the facility
Is designed, therefore it relies on the cost data of similar facilities built in the past. While
preliminary or conceptual estimate is based on the conceptual design of the facility at the
state when the basic technologies for the design are known. Moreover, the detailed or
definitive estimate is made when the scope of work is clearly defined and the completed
plans and specification when they are ready for the owner to solicit bids from

construction contractors (Hendrickson 2000).

Association for the Advancement of Cost Engineering (AACE) International (2007)
define the cost estimation to provide the basis for project management, business planning,
budget preparation and cost and schedule control. Included in these costs are assessments
and an evaluation of risks and uncertainties. On the other hand, Clough (1986) defines the
construction estimating as the compilation and analysis of the many items that influence
and contribute to the cost of a project. Stewart (1991) quotes a definition of cost
estimation from the Society of Cost Estimating and Analysis (SCEA),as "the art of
approximating the probable worth or cost of an activity based on information available at
the time". Ritz (1994) gives another definition which is, "the project cost estimate is the

predicted cost of executing the work™.

Cost estimate is defined as the technique that is followed in order to determine the
amount in monetary terms necessary to undertake an activity. The determination accounts
for materials, labor, equipment, and many other variables that affect conducting that
activity (Al-Thunaian, 1996). On the other hand, Dysert (2006) defined a cost estimate as,
“is the predictive process used to quantify, cost, and price the resources required by the
scope of an investment option, activity, or project.” While, Akintoye (2000) defined cost
estimate as, “is crucial to construction contact tendering, providing a basis for
establishing the likely cost of resources elements of the tender price for construction

work™.

Estimating is the process of looking into the future and trying to forecast project costs
and resource requirements (Halpin 1985). An estimate is a judgment, opinion, forecast or

prediction. It is a judgment or opinion of the cost of a process, product, project or service.
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It is a prediction or forecast of what a work output or work activity will cost (Stewart
1991). Estimating is a collection and analysis of the bill items which influences and

contribute to the cost of the project (Clough, 1986 ).

Consequently, all those definition are similar describing cost estimating as being the
process of guessing and foreseeing the future costs of a project or product before it

actually exist.

2.3 The Purpose of Cost Estimating

The estimate becomes one of the most important pieces of information for decision
making at the early stage of construction (Serpell, 2005). Cost estimators develop cost
information for owner or managers to use in determining resource and material quantities,
making bids for contracts, determining if a new product will be profitable, or determining
which product are making a profit for a firm (Dysert, 2006, and Schottlander, 2006). As
for the client, cost estimate will act as an indicator against the probable cost at the early
stage of construction. With the indicator, client can be well aware regarding the project
cost and monitoring the project budget. Besides, the cost estimate will ensure the cost
estimated within the clients’ budget. Other than serve as cost guidance, cost estimate
actually will help client in tender evaluation process. The cost estimate that built up
earlier with the assist from the quantity surveyor will then guide the client to evaluation
the most competitive bid ( Trost and Oberlender, 2003). The primary function of cost
estimation is to produce an accurate and reliable cost forecast of a construction project.
However, what cost should be forecasted depends on the requirements of a client and also
upon the information and data available (Elhag et al, 2005).

The purpose of an estimate is to postulate the costs required to complete a project in
accordance with the contract plans and specification ( Antohie, 2009). Furthermore, it is
important that management has as much information as possible when deciding on
funding projects. Sutherland (1999) explains the purposed as to provide the client and
design team with as precise an estimate of final cost as possible so that the project can be
accomplished within the client’s budget. Likewise, Weatney (cited in Marjuki, 2006)

outlines the purpose of a cost estimate through the following:

e Provides an assessment of capital cost for a specified piece of work.
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e Forms the basis for planning and control by defining the scope of work and its
associated estimated cost.

e Provide much of the basic information (hours, resources, tasks, and durations)
which is needed for preparing a schedule. It also states general resource
requirements such as labor, material, and construction equipment.

e Provides the financial input required to prepare a cash flow curve.

e Is a catalyst for discussion, idea generation, team participation, clarity and buy-in,

it ties together much of the relevant project information within a simple document.

The main purpose of cost estimation is to produce an accurate and reliable cost estimate
of a construction project. To reach this purpose the estimator have to look in deep to all

factors that affect the project cost and make sure from the information source.

2.4 Estimating and Project Management Roles
Both project management and estimator differently share responsibilities in performing an

estimate at the decision level.

2.4.1 Project Management Estimating Responsibility

A pre-tender cost estimate is an important piece of information when making decisions at
the project planning and design stage (Aibinu and Pasco, 2008, Skitmore and Cheung,
2007). Therefore, management must know what cost information is needed and how to
use it in making decisions. Estimate development must be directed and approved by
management prior to issue. The project manager is actively involved in the development
of the estimate and is reasonable for the final product. The project team is responsible for
providing the necessary project deliverables and scope information to the estimator
(Dysert 1999).

2.4.2 Estimator Responsibility
Estimating is a vital part of the construction industry. The success or failure of a project is
dependent on the accuracy of several estimates throughout the course of the project, that
is, from conceptual and feasibility estimates through to the detailed or bid estimates
(Enshassi et al, 2007). An accurate, liable and realistic bid preparation demand good
judgment and estimating skills (Skitmore et al, 1990, Dysert 2005). It is the estimator
responsibility to ensure that a project team understands the information needs for the

estimate, then ensure that a project team understands the information needs for the
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estimate, then ensure that the information provided is suitable to produce the quality of
estimate desire (Dysert 2005). Cost estimating, particularly in the construction industry, is
not an exact science. A qualified cost estimator, well versed in appropriate estimating
techniques, can reasonably be expected to determine what the work, as defined in the
contract documents, should cost. In addition to having a thorough understanding of the
contract documents and any unique project characteristics, there are several other factors
that the estimator should consider when preparing a construction cost estimate. These cost
factors include: fluctuation of costs, traffic conditions, restrictive work hours or method
of work, small quantities of work, separated operations, handwork and inefficient
operations, accessibility, geographic location, construction season, and material shortages
(Hatem and Ponte, 2009).

2.4.3 Estimator Skill
The challenge that faces a cost estimation is to have it close the actual cost, this inquires
good skill and experience. Dysert and Elliot (2000) and Leung (2003) avowed that an
effective estimating organization requires highly knowledgeable personnel, possessing
technical skills. Furthermore they define a set of skills as estimating core competencies
as follows :

e Understanding of the capital project process and estimate requirements for
each class of estimate.

e Understanding of the contractual relationships

e Ability to identify important aspects of the contract

e Understanding of building design

e Ability to read and interpret drawings, documents and specifications

e Detailed understanding of the estimate requirements for each class of
estimate.

e Code of accounts/works breakdown structure/project breakdown structure.

e Basic project controls on budget, schedule, cost control, change management,
progress measurements, earned value, forecasting.

e Data analysis on labor productivity, database standards and development,

historical data analysis, and benchmarking.
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e Strategic estimating skills (capacity factoring, equipment factoring, cost
modeling, general factor, and ratio development).
e Detailed estimating skills (material takeoffs, pricing and costing ).
e General software.
e Estimating software.
e Presentation skills including report writing and listening skill
e Communications and interpersonal skills
e Organizational ability in order to communicate the estimate in a logical and
clear presentation
e Well-organized work to the extent that in an unforeseen circumstance,
someone else may step in, complete the estimate, and submit a proposal on
the project
Construction estimating involves the determination of quantity of work to be performed
and the determination of the cost of doing the work. Perhaps, of these two independent
processes, the most difficult and challenging is the determination of cost. Skillful
determination of the cost of doing work is not limited to the knowledge of costs of labor,
material, equipment and other direct costs of doing the work. It is also dependent upon
the interplay of the design variables and the estimator’s choice of alternative means of

construction and methods of doing the work (lIbrahim, 2003).

Factors that influence accuracy include the amount, type and quality of data available and
the proficiency of the estimator and the way that the data is interpreted. The estimating
expertise depends upon many factors such skill, experience, judgment, knowledge,
intuition and luck (Ashworth, 1994). Regardless of the type, preparing an accurate
estimate requires several skills. Akintoye (2000) mentioned that the estimator should look

for various factors, which may influence the approach to pricing, such as:

1. Standard and completeness of the drawn information;

2. Tolerances required;

3. Clarity of the specification and the quality required;

4. Buildability;

5. Whether load bearing and non load bearing areas can be identified;

6. The extent of the use standard details indicating previous construction

experience;
12
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7. Evidence of design coordination of services and structural needs; and
8. The amount of information concerning ground conditions and foundation, and

problems areas and restraints on construction in the design.

2.5 Types of Construction Cost Estimates
The type of estimate to be made and its accuracy depends up on many factors including
the purpose of the estimates, how much is known about the project, and how much time
and effort is spent in preparing the estimate (Humphreys, 2004). There are numerous
methods and levels of accuracy for preparing cost estimates for a construction project.
Each method has its appropriate applications and limitations, but it is important to
recognize and emphasize that all estimates are approximations based upon judgment and

experience (Leng, 2005).

Weatney (cited in Marjuki, 2006) classified the estimating types based on 1) How the
estimate will be used. 2) The type, quality and amount of information available for
preparing the estimate. 3) The range of accuracy desired in the estimate. 4) The
calculation technique used to prepare the estimate. 5) The time chosen to produce the
estimate. 6) The method or input and output (manual or computer) used in preparing the
estimate. 7) The phase of project (feasibility, appropriation and construction) related to
the estimate. 8) For whom the estimate is prepared (owner, contractor or insurance

company).

Clough (1986) states that there are probably as many different estimating procedures for
cost estimates depending on the purpose for which they are prepared for and the amount
of information known when estimates are prepared. He classifies the construction

estimating into two major types according to their functions which are:

e Conceptual (Preliminary) Estimates.

e Detailed (Definitive ) Estimates.

2.5.1 Conceptual (Preliminary) Estimate
A conceptual estimate is also known as a top-down, order of magnitude, ballpark,
feasibility, quickie, analogous, pre-design estimate, or preliminary estimate (Leng, 2005 ).
It is the first serious effort made at attempting to predict the cost of the project. A
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conceptual estimate is usually performed as part of project feasibility analysis at the
beginning of the project. In this way, the estimate is made with limited information on
project scope, and is usually made without detailed design and engineering data. The
accuracy range is expected to be +50% to —30% (Al-Thunaian 1996, Leng 2005, Choon
and Ali 2008).

Conceptual estimates are generally used by the owner of a project to determine
the approximate cost of a project before making a final decision to construct it.
The preparation of conceptual estimates requires a clear understanding of what an
owner wants and a good "feel” for the probable costs (Hinze 1999). Hendrickson (2000)
states, "a preliminary estimate or conceptual estimate is based on the conceptual

design of the facility at the state when the basic technologies for the design are known."

2.5.2 Detailed (Definitive ) Estimate
A detailed estimate is also known as a bottom-up, fair cost, or bid estimate. It can also
called “quantity takeoff” because needs to tabulated of all quantities for a project or
portion of a project. These quantities are then multiplied by selected or developed unit
costs, and the resulting sum represents the estimated direct cost of the facility. The
addition of indirect costs, plant and equipment, office overhead, profit, escalation and

contingency will develop the total estimate project cost (Leng, 2005, Humphreys, 2004).

Detailed estimates are the most accurate estimate because the available information
consists of working drawings, detailed specifications, and subcontractors and supplier
price quotations. Detailed estimates include direct and indirect cost estimates of materials,
labor, equipment, engineering, support staff, insurance, bonds, taxes, allowances,
contingencies, and profit (Ahuja et al. 1994). It can be performed only when work items
are identified and a takeoff of their quantities is possible. A detailed estimate requires
analysis of the method of construction to be used, the quantities of work, the
production rates of resources, and the factors that affect each sub-item (Choon and Ali,
2008). The expected accuracy for a detailed or definitive estimate is within a range of
+15% to —5%. Contingency requirements decrease since the cost of the work is the major

variable left to the estimator’s judgment (Al-Thunaian, 1996).

(Barrie and Paulson, 1992) stated that after conceptual design has been approved and after

most or all of the detail design work is complete, approximate estimates are generally
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supplemented by detailed estimates. The detailed estimate or definitive estimate is made
when the scope of work is clearly defined and the detailed design is in progress so that the

essential features of the facility are identifiable (Hendrickson 2000).

2.6 Accuracy of cost estimate
Accuracy is the degree to which a measurement or calculation varies to its actual value;
thus estimate accuracy is an indication of the degree to which the final cost outcome of a
project may vary from the single point value used as the estimated cost for the project
(Dysert, 2006). The degree of accuracy is influenced by the experience of the person
doing the estimate, the type of construction, the type of contact, and time. It is essential
compare the construction with other projects that are as similar as possible in size and
type (Still cited in Al-Bani, 1994)

Skitmore (cited in Aibinu and Pasco, 2008) described the accuracy of early stage
estimation as comprising two aspects, namely, bias and consistency of the estimate when
compared with the contract or accepted tender price. Bias is concerned with ‘the average
of differences between actual tender price and forecast” while consistency of estimates is

concerned with ‘the degree of variation around the average’.

Accurate early cost estimates for engineering and construction projects are extremely
important to both the sponsoring organization and the project team. For the sponsoring
organization, Oberlender and Trost (2001) stressed that early cost estimates are vital for
business unit decisions that include strategies for asset development, potential project
screening, and resource commitment for further project development. For the project
team, the performance and overall project success are often measured by how well the
actual cost compares to the early cost estimate. Inaccurate early estimates can lead to lost

opportunities, wasted development effort, and lower than expected returns.

The accuracy level of the cost estimates in pre-tender stage is one of the critical indicators
of effective estimation (Liu and Zhu, 2007), because in case of under-estimation, the
client may getting an unpleasant shock when tenders are opened and drastically
modifying or abandoning the work at that stage. On the other hand, in case of
overestimation, the engineer or estimator may lose his client or his job, or in any case his
confidence (Ibrahim , 2003).
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Accurate estimation of construction costs is heavily dependent upon the availability of
quality historical cost data and the level of professional expertise among other things. The
limited information available at an early stage of a construction project may mean that the
quantity surveyor must make assumptions about the design details of a project, which

may not eventuate as the design, planning, and construction evolve (Liu and Zhu, 2007).

The accuracy of an estimate depends on four determinants: (1) who was involved
in preparing the estimate; (2) how the estimate was prepared; (3) what was known about
the project; and (4) other factors considered while preparing the estimate (Oberlender,
and Trost, 2001).

2.7 Factors Affecting the Accuracy of Cost Estimating
There are two types of factors that influence and contributes to the cost of a project,
control factors and idiosyncratic factors. Control factors are the factors that can be
controlled by estimators to improve the performance of estimation. Idiosyncratic factors
are factors that influence cost estimation but outside the control of the estimators
including market condition, project complexity, weather, size of contract, site constraints,
resource availability, type of procurement system, contract work type, etc (Liu and Zhu,
2007). Idiosyncratic factors are more relevant to the Gaza Strip due to the non stable
political and economical situations. Elhag et al, (2005) stated that most of the significant
factors affecting project costs are qualitative such as client priority on construction time,

procurement methods, and market conditions including the level of construction activity.

Ashwarth (1994) summarized nine factors that have some influence on the accuracy of
estimating the costs of construction work. These factors are availability of design
information, type and quantity of cost data, type of project, project size, number of
bidders on competitive projects, stability of market conditions, personal factors,

proficiency in estimating and sheer quantitative experience.

Gunner and Skitmore (1999) reviewed previous studies and summarized the factors as
follows: building function, type of contract, conditions of contract, contract sum, price
intensity, contract period, number of bidders, good/bad years, procurement basis, project
sector (public, private or joint), number of priced items and number of drawings. Gunner
and Skitmore (1999) analyzed the estimates of 181 projects in Singapore. They found that
a majority of the factors influenced the accuracy of estimates. Using data from 42 projects
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in Singapore Ling and Boo (2001) found similar results when they compared five

variables against Gunner and Skitmore’s work.

Skitmore and Picken (2000) studied the effect that four independent variables (building
type, project size, sector and year) had on estimating accuracy and tested these variables
against 217 projects from a Quantity Surveyor based in the USA. They found that bias
existed in project size and year, and consistency errors existed in project type, size and

year.

In a study of 67 process industry construction projects around the world, Trost and
Oberlender (2003) identified 45 factors contributing to the accuracy of early stage
estimates. They summarized the factors into 11 orthogonal elements. Of the 11 factors,
the five most important include: process design, team experience and cost information,

time allowed to prepare estimates, site requirements, and bidding and labor climate.

Al-Shanti (2003) summarized the factors that affect construction cost estimating as
follows: project type, special construction (complexity), project accessibility, time of

year, labor rates, and material costs.

Elhag et al, (2005) stated that technological and project design, contractor’s expertise and
management ability, and the client’s desired level of construction sophistication play an

important role in determining the cost of the project.

Iyer and Jha (2005) in their analysis of factors affecting cost performance of Indian
construction projects state that conflict among project participants, presence of poor
project specific attributes, hostile socio economic relations and climatic conditions,
aggressive competition at tender stage, and short bid preparation time adversely affect
construction costs. They indicated that coordination among project participants was the

most significant of all factors having maximum positive influence on cost performance.

Dysert (2006) mentioned in his study that there are many factors which affect the estimate
accuracy such as level of project definition, the quality of reference cost estimating data
(material pricing, labor hours, labor ware rates, etc.), the quality of the assumptions used
in preparing the estimate, the state of new technology in the project, the experience and
skill level of the estimator, the specific estimating techniques employed, the desired use

of the estimate, the level of effort budgeted to prepare the estimate, as well as extraneous
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market conditions (such as periods of rapid price escalation and labor climate factors). In
addition, other factors that affect estimate accuracy are the project team’s capability to
control the project, and the capability to adjust the estimate for changes in scope as the

project develops.

Akintoye (2000) worked on factors influencing project cost estimating practice identified
complexity of design and construction as the most important factor; this is followed by

scale and scope of construction.

Odusami and Onukwube (2008) studied the factors that influence the accuracy of
consultant pre-tender cost estimate. They indicated that the main factors are: expertise of
consultants, quality of information and flow requirements, project team’s experience of
the construction type, tender period and market condition, extent of completion of pre-
contract design, complexity of design and construction, availability and supplies of labor

and materials.

2.8 Improving the Accuracy of Cost Estimates
Improving the accuracy of estimates is important; estimators and cost engineers need to
use suitable estimating techniques in order to improve the accuracy of estimates. Aibinu
and Pasco (2008) concluded that the accuracy of pre-tender cost estimates has not

improved over time. There may be four possible explanations for these results:

1. Estimates of new projects are based on historical cost data from past projects.
Thus inaccuracies are transmitted to new estimates over time.

2. Firms do not monitor the performance of their estimates in terms of accuracy and
so are not aware of any inconsistent error trend.

3. Estimating expertise and skills developed by firms based on experience with past
estimates are lost, and so reflect the lack of reduction in estimate bias over time.

4. Other than technical factors such as the skill of the estimating team and their
experience, team expertise, estimating techniques, or inadequate data, human-
related factors such as the estimator’s attitude might significantly influence the

accuracy of estimates.

Ling and Boo (2001) who found that the most effective methods of improving accuracy

according to Singapore quantity surveyors were, ensuring proper design documentation
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and information management was found to be the most popular measure to improving
estimate accuracy, followed by checking all assumptions during the estimating process
and thirdly, providing a realistic timeframe in which to undertake the estimate. Ashwarth
(1994) outlined three important factors to improve the accuracy of cost estimation, these

factors are:

1. An improvement in the quality of designer's information, since a vague design can
result only in an accurate estimate.

2. A reappraisal of the methods currently used for estimating.

3. To identify the qualities in the quantity surveyor which contribute towards

accuracy in estimating and to consider how they might be improved?

Moreover, Skitmore et al, (1990) mentioned that there are five primary factors determine
the quality of estimating. These factors are: (1) the nature of the target, (2) the
information used, (3) the estimating technique used, (4) the feedback mechanism used

and, (5) the person providing the estimates.

Improving the accuracy of estimates is vital, estimators need to use suitable estimating
techniques in order to improve the accuracy of estimates. In Gaza Strip, both clients and
consultants have to adopt a suitable methods in order to improve the estimate and reach
the accurate taking in their consideration the specialty of Gaza Strip situation. These
methods are by ensuring quality of information, ensuring quality of design

documentation, and finally, checking all assumptions during the estimating process.

2.9 Studies on Pre-tender Cost Estimate
Several researches have studied the cost estimating in general, the accuracy of cost
estimate and its improvement such as: Odusami and Onukwube (2008), Enshassi et al
(2007), Elhag et al (2005), Shash and lbrahim (2005), Trost and Oberlender (2003),
Akintoye and Fitzgerald (2000), Akintoye (2000), Mochtar and Arditi (2001) ,and Madi
(2003).

Odusami and Onukwube (2008) studied the factors affecting accuracy of pre-tender cost
estimate in Nigeria. Data were collected, through the administration of questionnaire,
from 50 randomly selected quantity surveyors in consulting firms. This was divided into
three groups. The first group, young quantity surveyors, is those who have less than ten
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years experience. The second group comprises quantity surveyors with between 11 and
20 years experience. The third group, adult quantity surveyors, has between 21 and 30
years experience. The respondents were required to rate the importance of each factor on
a 5-point Likert scale using 1 for not important, 2 for of little importance, 3 for somewhat
important, 4 for important and 5 for very important. Importance index for each factor was

computed using mean item score. These scores were then ranked in descending order.

Table2.1: Factors influencing accuracy of pre-tender cost estimate

Factors rank | Total index
Expertise of consultants 1 4.34
Quality of information and flow requirements 2 4.20
Project team’s experience of the construction type 3 4.14
Tender period and market condition 4 4.12
Extent of completion of pre-contract design 5 3.92
Complexity of design and construction 6 3.88
Availability and supplies of labor and materials 7 3.78
Location of project 8 3.7
Form of procurement 9 3.56
Method of construction 10 3.56

Table 2.1 shows the results of analysis. From the table, the main factors influencing
accuracy of consultant quantity surveyors pre-tender cost estimate are: expertise of
consultants, quality of information and flow requirements, project team’s experience of
the construction type, tender period and market condition, extent of completion of pre-
contract design, complexity of design and construction, availability and supplies of labor
and materials. With the exception of expertise of consultants which is the only variable
that is significant at 5% level, there is no statistically significant difference in the opinion
of the respondents on all the other variables. This suggests the respondents irrespective of
their experience in the construction industry generally have similar opinions regarding the

factors influencing the accuracy of pre-tender cost estimate.
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Enshassi et al (2007), in their case study of cost estimation practice in contracting
companies in Gaza Strip, reported that the most important factors that affected contractors
cost estimate are: financial status of client, type of current contractor workload and
project location relative to hot areas. The results of the case study evidently support that
the project’s client and its financial status are playing an important role in cost estimation.
The contractor preferred to work for UNRWA, which is a reliable agency with a stable
financial status. Results of the case study also show how the contractor paid more
attention to project’s location. The more secured project’s location the less tender price
can be submitted to the client. Method of paying the value added tax (VAT) has a very
important effect in tender’s estimation practice. When the contractor collected the VAT

from the client, the tender price will be decreased.

Liu and Zhu (2007) identified the factors influencing cost estimation and the appropriate
control modes for each of the project stages. They group the cost factors into nine
categories: Project information, team experience, cost information, estimation process,
team alignment, estimation design, expected accuracy, review and acceptance of estimate
and idiosyncratic factors that are beyond the control of the project team. They map the
influence factors to project phases based on organizational control theory and developed a
framework that identifies the critical factors for each project phase that need to be closely

controlled to ensure effective cost estimation.

Elhag et al (2005) identified sixty-seven variables affecting pre-tender construction cost
estimates. These factors are grouped into six categories: client characteristics; consultant
and design parameters; contractor attributes; project characteristics; contract procedures
and procurement methods; external factors and market conditions. Priority ranking of
cost-influencing factors is carried out using a questionnaire survey commissioned
amongst quantity surveyors based in the UK. Statistical analysis revealed that a strong

agreement between quantity surveyors existed in the ranking of the cost factors.

The results of such research suggested that there is no significant variation in the ranking
of each group. However, the category containing consultant and design parameters was
ranked top followed by client characteristics with four out of the 10 top factors being
related to this category. The third and forth ranks were occupied by project characteristics

and external market conditions, respectively. On the other hand, the fifth group of factors
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included contract procedures and procurement methods. The contractor attributes group

scoring the least index occupied the bottom of the list. As shown in the following table

the ten top factors that affect pre-tender construction cost estimates

Table 2.2: Ten top factors that affect pre-tender construction cost estimates

Factors

Group

Rank

Absence of alterations and late changes to design
(no ““design-as-we-go’’ on site philosophy)

consultant and design parameters

Management team (suitability, experience,
performance)

contractor attributes

Priority on construction time/deadline requirements

client characteristics

Variation orders and additional works (magnitude,
timing, interference level)

consultant and design parameters

Completeness and timeliness of project information
(design, drawings, specifications)

consultant and design parameters

Intensity/complexity of building services

project characteristics

Quality of design and specifications

consultant and design parameters

Complexity

project characteristics

Level of competition and Level of construction
activity

external market conditions

Certainty of project brief

client characteristics

10

Shash and Ibrahim (2005) investigated the early cost estimating techniques and the

procedures adopted by consulting firms in Saudi Arabia. These were achieved through the

administration of a structured questionnaire. Nineteen consulting firms, practicing in the

Eastern Province of Saudi Arabia, participated in the survey. The participating consulting

firms were asked to assess the importance of many factors potentially affecting their

decision in selecting an early cost estimating technique. The importance indices, shown in

Table 2.3, were calculated to reflect the relative importance of the factors.
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Table 2.3: Factors that affect the choice of estimating technique

Factors rank Importance index
Size of the project 1 96.84
Information available 2 93.68
Client 3 83.16
Project type 4 82.11
Time available 5 81.05
Experience of estimator 5 81.05
Construction method 7 78.89
Design variables 8 77.89
Expected number of bidders 9 60.00

Table 2.3 shows that the most important factor in deciding the estimating technique to be
used is the size of the project, while the least important factor is the number of bidders.
This distribution follows the estimating techniques that are in common use which tend to
rely on data from previously completed similar projects. Thus, the reason why factors
either directly related to the characteristics of the project or the owner have more impact
on the choice of estimating technique. Three firms have also suggested that both value

engineering and constructability are extremely important factors.

Trost and Oberlender (2003) identified and quantified the drivers of estimate accuracy for
capital projects in the process industry, and developed the estimate score procedure and
Estimate Score Program (ESP) such that the procedure can function not only as a
prediction tool but also as a data collection tool to facilitate future analysis. They
collected extensive data on 67 completed construction projects around the world. The
data included estimated costs, actual costs, and a rating system based on 45 variables, or
elements, deemed potentially important to the accuracy of early estimates. Each element
was rated based on a one-to-five Likert scale. The data were analyzed using factor
analysis and multivariate regression analysis. The factor analysis and multivariate
regression performed on the 45 elements identified five factors that exhibit a significant
impact on estimate accuracy. Table 2.4 provides the most significant factors that impact

on estimate accuracy.
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Table 2.4: Most significant factors that impact on estimate accuracy

Factors deception

Factor weight (%)

basic process design 33.1

team experience and cost information 18.9
Time allowed to prepare the estimate 17.2
site requirements 16.4

bidding and labor climate 14.5

Akintoye (2000) worked on factors influencing project cost estimating practice. The

object of his study was to gain an understanding of the factors influencing contractors'

cost estimating practice. This was achieved through a comparative study of eighty-four

UK contractors classified into four categories. The initial analysis of the 24 factors

considered in the study shows that the main factors relevant to cost estimating practice are

complexity of the project, scale and scope of construction, method of construction,

market conditions, site constraints, client's financial position, type of clients buildability

and location of the project as shown in the following table.

Table 2.5: Main factors relevant to cost estimating practice

Factors Rank Overall

order Mean
complexity of the project 1 4.464
scale and scope of construction 2 4.179
method of construction 3 4.060
Tender period and market conditions 4 4.036
site constraints 5 3.964
client's financial position 6 3.927
Type of clients 7 3.917
buildability ) 3.821
location of the project. 9 3.798
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Analysis of variance, which tests the null hypothesis that the opinions of the four
categories of companies are not significantly different, shows that except for the
procurement route and contractual arrangement factors there is no difference of opinion,
at the 5% significance level, on the factors influencing cost estimating. Further analysis,
based on a factor analysis technique, shows that the variables could be grouped into seven
factors; the most important grouping factor being project complexity followed by
technological requirements, project information, project team requirement, contact

requirement, project duration and finally, market requirement.

Akintoye and Fitzgerald (2000) investigated the cost estimating practice of contracts for
construction project in UK. The study showed that the major causes of inaccuracy in cost
estimating continue to be the lack of practical knowledge of the construction process by
those responsible for the estimating function, insufficient time to prepare cost estimates,
poor tender documentation and the wide variability of subcontractors' prices. Table 2.6
depicts the contractors' opinions regarding the factors responsible for inaccurate cost
estimating. The most important factor is insufficient time for cost estimating, followed by
poor tender documentation and insufficient tender documents analysis by the estimating

team.

Table 2.6: Importance of factors that causes of inaccuracy in cost estimating

Factors Rank Overall

order Mean
Insufficient time for cost estimating 1 3.988
Poor tender documentation 2 3.952
Insufficient tender documents analysis 3 2.829
Lack of understanding of project requirements 4 2.470
Poor communication between project team 4 2.470
Low participation in estimating by site team 6 2.458
Lack of review of cost estimate by management 7 2398
Poor comprehension of site requirements 8 2.361
Poor feedback on accuracy previous estimates 9 2.333
Pressure from management 10 2.325
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Mochtar and Arditi (2001) studied the pricing strategy in the US construction industry.
They conclude that owner’s characteristics, competitors’ characteristics, and market
demand are statistically significant external variables in making pricing strategy
decisions. They based their research on a survey conducted among top 400 construction
companies in the USA. Their questionnaire studied the respondents’ current pricing
strategies. Based on that survey, they proposed 11 important factors as a pricing strategy

for the U.S. construction industry as shown in the following table.

Table 2.7: Importance of factors that affect the pricing strategy

Average importance
PR rating Rank order

Project size / Complexity 1 4.13
Financial goals of company 1 413
Company's strength and weaknesses 3 4.12
Expected future project from the clients 4 3.97
Need to work 4 3.97
Client's characteristics 6 3.83
Project location 7 3.76
Demand/ economic condition 8 3.67
Competition 9 3.40
Consultant's characteristics 10 3.24
Subcontractor's characteristics 11 3.19

Madi (2003) studied the factors affecting the accuracy of cost estimation in building
contracts in Gaza Strip. An exploration of these factors was conducted in order to find the
degree of importance for each factor. The result of analyzing 51 factors considered in the
guestionnaire conclude that the main factors affecting the accuracy of cost estimation are:
location of the project, segmentation of Gaza Strip and limitation of movements between
areas, political situation, financial status of the owner, increasing in the unit cost of

construction materials, tender currency, experience of consultant engineer, number of

26

www.manaraa.com



competitors during tendering stage, clarity of information before execution, , and clarity

of project drawings as shown in the following table.

Table 2.8: Main factors affecting the accuracy of cost estimation

Factors Rank Overall

order Mean
location of the project 1 4.73
segmentation of Gaza Strip 2 4.58
political situation 3 4.53
financial status of the owner 4 4.39
2;{52235 in the unit cost of construction 5 411
tender currency 6 4.02
experience of consultant engineer 7 4.00
number of competitors during tendering stage 8 3.95
clarity of information before execution 9 3.89
clarity of project drawings 10 3.86

The study highlighted that contracting companies in Gaza Strip continue use traditional
technique for tender cost estimation. The use of these traditional techniques is based on
in-house developed computer applications using Excel spreadsheet. The contracting
companies suffered from lack of special pricing software associated with database for
prices of construction materials on order to analyze and improve cost estimate practice.
Moreover, the study showed the need for having an experience relevant to computerized

estimating in order to increase the accuracy by minimizing human based errors.

The study also concluded that the most important five benefits for considering the
effective factors on accuracy of cost estimation are: executing the project with good
quality, knowledge of project requirements, success in winning the tender, executing the

project within budget and preparing of accurate tome schedule to execute the project.
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2.10 Summary
This chapter has provided a comprehensive background for the research on cost
estimating process. The literature review reveals that the estimating has been recognized
as an important element of construction project. The success or failure of a project is
dependent on the accuracy of several estimates throughout the course of the project, that

is, from conceptual estimates through to the detailed estimates.

Accuracy of an estimate is based on three main factors: 1) knowledge and experience of
the estimator; and 2) available information (which categorizes cost estimating into several
stages); 3) methods of estimating. Knowledge of the estimator is strongly based on the
historical records of completed built projects. Consequently, the estimator may use
experience in conjunction with the available information and appropriate method to

prepare the estimate.

Reviewing the literature that related to the accuracy of cost estimate and its improvement
the following have been achieved: exploring the purpose of cost estimating and the
estimating roles, identifying the type of cost estimate, exploring the important factors to
improve the accuracy of cost estimation, and finally determining the key factors that

affecting accuracy of the pre-tender cost estimate.
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CHAPTER 3: RESERCH MOTHODOLOGY

3.1 Introduction

This chapter discusses the methodology that is used in this research. The adopted
methodology to accomplish this study uses the following techniques: review of literature
related to cost estimate, questionnaire for gathering data, data analysis, interview with

experts.

This chapter provides the information about the research strategy and design, research
population and sample, questionnaire design, process of data collection, and statistical

data analysis. Content validity and pilot study are also summarized.

3.2 Research Flowchart
This research consists of seven phases;

1. The first one is the proposal for identifying and defining the problems and
establishment of the objectives of the study and development of research plan.

2. The second phase of the research includes literature review. Literatures of the
factors affecting the accuracy of cost estimate in pre-tender stage were reviewed.

3. The third phase of the research included a field survey.

4. The fourth phase of the research focused on the modification of the questionnaire
design, through distributing the questionnaire to pilot study, where experts local
clients and consultants were contacted. The purpose of the pilot study was to
prove that the questionnaire questions are clear to be answered in a way that help
to achieve the objectives of the study. The questionnaire was modified based on
the results of the pilot study.

5. The fifth phase of the research was questionnaire distribution. The questionnaire
was used to collect the required data in order to achieve the research objective.

6. The sixth phase of the research focused on data analysis and discussion. The
Statistical Package for the Social Sciences (SPSS 15) was used to perform the
required analysis.

7. The final phase of the research included the conclusions and recommendations.

Figure 3.1 illustrates the methodology flow chart.
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Figure 3.1: Research Methodology Flowchart

3.3 Research Period

The study started on March 2009 when the initial proposal was approved. The literature
review was completed on the end of April 2009. The validity testing, piloting and
questionnaire distribution and collection took two months and completed on the
beginning of June 2009. The analysis, discussion, conclusion and recommendation were

completed on the beginning of April 2010.

3.4 Research Population and Sample Size

The targeted population consists of experts, engineers, and managers from diverse
organizations with experience and with direct contacts in their jobs to the cost estimation
process, preparing estimates, and to supervisions and management of construction
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projects in Gaza strip. The population members got their experiences through their
extended career in consulting firms, local institutions or ministries, municipalities,
implementing agencies, international agencies which implemented hundreds of projects in

Gaza strip in the last years.
The targeted sample was divided into two categories:

A. Clients:

1. Unfortunately, there is no official report mention the number of clients in Gaza
Strip. About approximately 1,200 Palestinian NGOs and 200 foreign NGOs
operating in the West Bank and Gaza (Tabar, 2000), about (50) governmental
bodies (22) ministries of them involved in construction sector and about (25)

municipalities as listed by The General Personnel Council in (2006).

2. Only clients who have experience and works in the tendering and estimating

process were approached. Only (19) clients organization were approached.

3. A number of ministries, municipalities, governmental bodies and donors were
approached, taking into consideration the distribution throughout Gaza Strip to

represent the local industry.

4. The total numbers distributed to (19) clients organizations were (50)
questionnaires (i.e. managers, engineers who have experience and work in
tendering and estimating process). The total number returned were (46)
questionnaires from (17) organizations with response rate are 92 % as shown
in Table 3.1.

B. Consultants:

1. The total numbers of consulting firms were 50 which are obtained from the

Board of Engineering Offices and Consulting Firms.

2. Only (17) consulting firms were approached; based on the recommendation of
the board of Engineering Offices that these firms provide consulting services

to the clients including tenders estimation.

3. The total numbers distributed to (17) consulting firms were (28) questionnaires

(i.e. managers, engineers who have experience and work in tendering and
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estimating process). The total number returned were (24) questionnaires from

(15) consulting firms with response rate are 86 % as shown in Table 3.1.

Table 3.1: Classification of sample size

Number of
Title Numl?er (_)f distributed Number of Response
Organization . . respondents Rate
guestionnaires
Clients 19 50 46 92%
Consultants 17 28 24 86%
Total 38 78 70 90%

Moser and Kalton (1971) showed that a response rate of less than 30% is likely to
produce results subject to non-response bias. Based on this, obtained response rates of

92% and 86% are reasonable and will reflect good results and outputs.

3.4.1 Sample Characteristics
The public clients were chosen to be those who were implementing most of public
projects in Gaza Strip. Some of these institutions were: Ministry of Public Works and
Housing, Ministry of Health, Ministry of Education and High Education, Palestinian
Economic Council for Development & Reconstruction (PECDAR), United Nations
Development Programme (UNDP), United Nations Relief and Works Agency
(UNRWA), Municipality of Gaza, Municipality of Rafah, Islamic University of Gaza, Al-
Azhar University-Gaza. More than one engineer were approached within each of the
mentioned institutions, when possible, to obtain data based on cumulative experience and

in different areas of Gaza Strip reaching (46) persons as shown in Table 3.2.

In the case of consultants, after contact the head of the board of Engineering Offices and
Consulting Firms in the Engineers' Syndicate to interview professionals and practitioners
in the local field of construction industry, seventeen consulting firms were selected out of
50 consulting firms in Gaza strip. This recommendation was based on the fact that these
firms are the main players in public consultancy services in Gaza Strip and all of them
were located in Gaza Strip. Also, more than one engineer was approached in each of
those firms. A total number of (24) valid respondent was achieved. The characteristics of

the (70) valid responses were illustrated in Table 3.2:
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Table 3.2: Participants' Categorization.

Distribution of respondents
No. Clients No. of respondents
1 | Ministry of Public Works and Housing 3
2 | Ministry of Education and Higher Education. 2
3 | Ministry of Health. 2
4 | Municipality of Gaza. 6
5 | Rafah Municipality. 1
6 | United Nations Relief and Works Agency-UNRWA 6
7 | United Nations Development Programme — UNDP. 5
8 | PECDAR 3
9 | Islamic University of Gaza. 3
10 | Al-Azhar University- Gaza. 1
11 | University College of Applied Sciences - UCAS 1
12 | Palestinian Energy and Natural Resources Authority . 2
13 | Coastal Municipalities Water Utility. 3
14 | Palestinian Council of Housing. 3
15 | Development Alternatives Incorporative -DAI 1
16 | Mercy Corps 1
17 | Islamic Relief. 3
Total number of clients 46
No. Consultant No. of respondents
1 | TECC - Technical Engineering Consulting Company. 2
2 UG — Universal Group. 2
3 | Enfra Consultants. 2
4 EMCC — Engineering and Management Consulting Center 2
5 Home Engineering Office. 2
6 | Abu Shahla & Associates — Architects and Engineers. 2
7 Dar Al Handasa Engineering Office. 1
8 Engineering and Planning Center 2
9 Efko Consulting Office 1
10 | Arabesco Consulting Office 1
11 || Central Consulting Office 1
12 | El Waha El Khadra' Consulting Office 1
13 | Modern Building Center 1
14 | Dour Consulting Office 3
15 | El-Resala Consulting Office 1
Total number of consultants 24
Grand total 70

3.5 Research Location

The research was carried out in Gaza Strip, which consists of five governorates, the

North, Gaza, the middle, Khan Younus and Rafah. These five governorates are

considered the southern governorates of Palestinian National Authority (PNA).

3.6 Data Collection
The questionnaire was chosen to be the method of collecting data in this research, since

the questionnaire is probably the most widely used data collection technique for

conducting surveys. Questionnaires have been widely used for descriptive and analytical
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surveys in order to find out the facts, opinions and views (Naoum, 1998). It enhances
confidentiality, supports internal and external validity, facilitates analysis, and saves

resources.

Data are collected in a standardized form from samples of population. The standardized
form allows the researcher to carry out statistical inferences on the data, often with the

help of computers.

The used questionnaire has some limitations such as: it must contain simple questions, no

control over respondents and respondents may answer generally (Naoum 1998).

3.7 Questionnaire Design
The good design of the questionnaire is a key to obtain good survey results and
warranting a high rate of return (Chan and Chan 2002). The questions of the research
questionnaire are constructed based on:

e Literature review.

e Several interviews with clients and consultants to obtain many basic important

thoughts which can be useful for creating questions.

e The experience of the researcher in construction management in Gaza Strip.
A questionnaire survey was undertaken to determine the opinion of clients and
consultants regarding factors affecting the accuracy of pre-tender cost estimate in Gaza
Strip. A six page questionnaire, accompanied by a covering letter was sent to 50 clients
and 28 consultants.

The letter indicated the objectives of the research and explained to the participants that
the results of the questionnaire would be used to improve the ability of consultants for

estimation tender at project pre-tender stage.

The questionnaire comprised of two sections to accomplish the aim of this research, as

follows:
1) Section One: General information about the population (clients and consultants ).

2) Section Two: Factors affecting accuracy of pre-tender cost estimate. This section

aimed to achieve the second and third objectives that intend to identify and rank the
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most common factors that affecting the accuracy of pre-tender cost estimate in Gaza
Strip.

The final version of the questionnaire was designed in English language (attached in
Annex 1), while the distributed version was in Arabic language (attached in Annex 2),
since the Arabic language is much effective and easier to be understood to get more

realistic results.

The foundation of all questions, whether to be mailed or to be used for interviewing, is
the questions (Naoum, 1998). Based on that, questions of the draft questionnaire
regarding the factors affecting accuracy of pre-tender cost estimate were derived from the
literature review that presented in Chapter 2. Several previous studies have discussed
factors affecting accuracy of construction cost estimate. Twelve previous studies were
incorporated in this research to compile a comprehensive list of factors, e.g. Odusami and
Onukwube (2008), Enshassi et al (2007), Liu and Zhu (2007), Babalola and Aladegbaiye
(2006), Dysert (2006), Elhag etal (2005), Shash and Ibrahim (2005), Madi (2003), Trost
and Oberlender (2003), Akintoye (2000), Al-Thunaian (1996) and Al- Khaldi (1990).

The previous studies were used to build a comprehensive list of factors affecting accuracy
of pre-tender cost estimate. It was decided to divide the factors into five main groups

which are:

Factors related to clients characteristics,
Factors related to consultants, design parameters and information,
Factors related to project characteristics,

Factors related to contract requirement and procurement method, and

A A

External factors and market conditions.

The compiled list of factors affecting accuracy of pre-tender cost estimate contained a

total of 85 factors are shown in Table 3.3.
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Table 3.3: Distributing the factors adopted according to their references.

Source
(5]
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Factors related to clients characteristics
1 Type of client VIivIiVvI]I Vv |[VIVIVIV]V v v
2 Client experience level v v
3 Client’s ability/payment record v Vv v
4 Client’s financial situation and budget v v VIivVIVv] Vv
5 Project finance method/appropriate funding in place on time v Vv v
6 Partnering arrangements v
7 Priority on construction time/deadline requirements v
8 Experience of procuring construction v
9 Client requirements on quality v v v
10 Previous relationship and communication level with the v v
partners
Factors related to consultants, design parameters and information
1 _ V|V VIiVIVIV ]V v
Expertise of the consultant
) Project team's experience in the construction type v 1v VIiviviv] v v
3 Number of estimating team members V1V v vV 1Iv
4 Project team's capability to control the project v
5 Impact of team integration and alignment v v
6 Level of involvement of the project manger v v
7 Quality of information and information flow requirements V|V v VI iv] Vv v
8 Data base of bids on similar project (Historical cost data) v v v
9 Completeness of cost information v IV VI iv] Vv v
10 | Accuracy and reliability of cost information v v
1 Applicability of cost information Ve
12 Procedure for updating cost information v v
13 Ut|||z_at|on of_ checklists to ensure completeness and v v
technical basis
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Table 3.3: Distributing the factors adopted according to their references.

Source
(5]
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14 Quality of the assumptions used in preparing the estimate v
15 | Estimating method used VI ivy]) v |V v v
16 Volume of consultant's workload during estimation v
17 | Time allowed for preparing the cost estimate v v
18 Completeness gn_d tl_mellness of project information (design, v v v v v v
drawings, specifications)
19 | Quality of design and specifications v v v VI iv] Vv v
20 | Buildability of design v v vVIiv] Vv
? Inspection, testing and approval of completed works (Type v v
1
and number)
22 Frequency of construction variations v v v
23 Variation orders and additional works v
24 Working relationships with client/contractors/other design v
team consultants (previous/present)
25 Submission of early proposals for costing/cost planning v
26 Absence of alterations and late changes to design v
Factors related to project characteristics
1 Type of project (residential, commercial, industrial,....etc) v v v
2 Type of structures (concrete, steel, masonry...etc) v v V| v
3 Scale and scope of construction v IV v | VIVIVIV v
4 Expected project organization v v vV
5 Project size v V]| v |V VA R4 v
6 Project duration 4 v vV v V|V
7 Location of project v V| v vVIivIiIv] Vv v IV
8 Site conditions/site topography v v v
9 Site constraint 4 VI v |V Vv
10 | Site requirements v
11 | Project complexity v VI v |V v IV v
12 | Construction method/technology/construction techniques v v v V| v v |V
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Table 3.3: Distributing the factors adopted according to their references.

Source
(5]
5 ~ e s e |2
s — o |~ S ~ 1= £ o | =
s |g|g|=5l8 |8|=|E|E |5 |E|2
No. Factor SAdelel=TIs |slsl|lelessls~|Z]2
Sl =l =25 1Rl Tl 8al=zg9 | =] =5
- O o o ‘= = N [} [oR=} - — =}
co| ¢ 2] 22 N o | = > ol 29 I =
sdl 5 < Qo |5 alz]l 218 s S| c
I= 2|1 2| 38 S @ g £ S < 2| x
© o = o g S % é 17 3 = —
E u <|3 | S £ |5 | <
O
13 Technology required v v
" Phasing requirements (areas to be handed over first or initial v
non-availability)
Impact of project schedule
15 P pro) v
Factors related to contract requirement and procurement method
1 Type of contract v v v |V ViV Y v
2 Tender selection method (open, selected, negotiation, etc.) v
3 Method of procurement (traditional, design and build, etc) 4 4
4 Form of procurement v 4 Vv
Spread of risk between construction parties
5 . v
(client/consultant/contractors)
Claims and disputes resolution methods
6 aims anet cispu v v v
(litigation/arbitration/others)
7 Amount of specialist work v v Vv
8 Advanced payment v
9 Tax and insurance v v v
10 Type and value of insurance v
11 Bid Bonds amount and maintenance period 4
12 | Project including Vat or excluding Vat vV
13 Retention ratios of the value of contractor payments v
14 Liquidated damages amount v
External factors and market conditions
1 Material (prices/availability/supply/quality/imports) VI iviIiv] v IVIVI]V v
2 Labor ( costs /availability/performance/productivity) v V]| v | VIVI]V
Equi t (costs/availability/supply/condition
g [ Euipment yisupply. viviv] v |v|v v
/performance)
4 Availability and supplies of labor and materials v v v
5 Weather condition v v v
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Table 3.3: Distributing the factors adopted according to their references.

Source
[«5)
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g | gl |8 =2 | E gla
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2 “1 <3 | & g la [=]*<
@]
6 Impact of government regulations requirement v v v
7 Number of competitors in the market v v v
8 Classification and level of competitors in the tendering v v v v IV
9 Economic situation v v
10 | Stability of market conditions vVIivivl] v |V V| Vv v IV
11 | Bidding climate comprising of competitiveness v v
12 Inflation rate v v v
13 | Closure and blockade VA R4
14 | Political situation v
15 | Bank interest rate v
16 | Currency exchange vV v
17 Type of tender's currency v
18 Price of the tender documents v v
19 | Method of paying value added tax ( VAT) vV
20 Social and cultural impact v
Total factors 271 16 | 38 29 22 | 17| 48| 24 31 9 12 1 19

A draft questionnaire was discussed with the supervisor who requested adding more

factors and to test validity content by the knowledge of experts in construction

management in Gaza Strip. Content validity test was conducted by sending the draft

questionnaire with covering letter to ten experts. The ten experts are two lectures in the

Islamic University, four clients and four consultants each with minimum experience of 15

years in construction and excellent knowledge of project management. The experts are

requested to evaluate the content validity of questionnaire, to check readability,

offensiveness of the language and to delete or add more factors and information if

needed.
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In general, the experts agreed that the questionnaire is suitable to achieve the goals of the

study. Table 3.4 shows the comments and some modifications have been done:

Table 3.4: List of factors affecting accuracy of pre-tender cost estimate

Factors from literature

Selected factors

1. Factors related to clients characteristics

Type of client

Modified

Type of client (Government/ UN Agencies/ NGOs
...etc)

Client experience level Selected  Client experience level
Client’s financial situation and budget Modified Financial capabilities of the client
Client’s financial situation/ ability/payment record Modified  Client’s method of payment
Project finance method/appropriate funding in place Merged
on time
Partnering arrangements Deleted
Priority on construction time/deadline requirements Deleted
Experience of procuring construction Selected  Experience of procuring construction
Client requirements on quality Modified Clear scope definition for the client
Previous relationship and communication level with  Deleted
the partners
Added  Client's evaluation and awarding policy

2. Factors related to consultants, design parameters and information

Expertise of the consultant

Modified

The experience and skill level of the consultant

Project team's experience in the construction type Selected . . ] ]
Project team's experience in the construction type
Added  Designer's experience level
Number of estimating team members Selected  Number of estimating team members
Added  Awvailability of all fields of specialization in a
project team
Project team's capability to control the project Selected  Project team's capability to control the project
Impact of team integration and alignment Selected  Impact of team integration and alignment
Level of involvement of the project manger Selected Level of involvement of the project manger
Quality of information and information flow Selected  Quality of information and information flow
requirements requirements
Data base of bids on similar project (Historical cost ~ Selected Data base of bids on similar project (Historical
data) cost data)
Completeness of cost information Selected Completeness of cost information
Accuracy and reliability of cost information Selected  Accuracy and reliability of cost information
Applicability of cost information Selected  Applicability of cost information
Procedure for updating cost information Selected  Procedure for updating cost information
Utilization of checklists to ensure completenessand ~ Selected  Utilization of checklists to ensure completeness
technical basis and technical basis
Quality of the assumptions used in preparing the Selected  Quality of the assumptions used in preparing the
estimate estimate
Estimating method used Selected  Estimating method used
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Factors from literature

Selected factors

. L Selected  Volume of consultant's workload during
Volume of consultant's workload during estimation L
estimation
Time allowed for preparing the cost estimate Selected  Time allowed for preparing the cost estimate
Completeness and timeliness of project information Modified .
. . e . Completeness of project documents
(design, drawings, specifications)
Quality of design and specifications Selected  Clear and detail drawings and specifications
Buildability of design Selected  Buildability of design
Inspection, testing and approval of completed works Deleted
(Type and number)
Frequency of construction variations Deleted
Variation orders and additional works Deleted
Working relationships with client/contractors/other Modified Level of communication with Client and other
design team consultants (previous/present) design team consultants
Submission of early proposals for costing/cost Deleted
planning
Absence of alterations and late changes to design Deleted
3. Factors related to project characteristics
Type of project (residential, commercial, Selected  Type of project (residential, commercial,
industrial,....etc) industrial,....etc)
Type of structures (concrete, steel, masonry...etc) Selected  Type of structures (concrete, steel, masonry...etc)
Scale and scope of construction Deleted
Expected project organization Deleted
Project size Selected  Project size
Project duration Selected  Project duration
Location of project Selected Location of project
Site conditions/site topography Modified Site conditions ( topography, hot area,..etc)
Site constraint (access, storage, electricity..etc) Selected  Site constraint ( access, storage, electricity..etc)
Site requirements Selected  Site requirements
Project complexity Selected  Project complexity
Construction method/technology/construction Modified Method of construction /construction techniques
techniques requirements
Technology required Deleted
Phasing requirements (areas to be handed over first Deleted
or initial non-availability)
Impact of project schedule Selected  Impact of project schedule

4. Factors related to contract requirement and procurement method

Type of contract Selected  Type of contract

Tender selection method (open, selected, Selected  Tender selection method (open, selected,

negotiation, etc.) negotiation, ..etc.)

Method of procurement (traditional, design and Selected  Method of procurement (traditional, design and

build, etc) build, etc)

Form of procurement Merged

Spread of risk between construction parties Modified Risk sharing between construction parties

(client/consultant/contractors)

Claims and disputes resolution methods Modified Content of disputes resolution methods clause
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Factors from literature

Selected factors

(litigation/arbitration/others)

(litigation/arbitration/others)

Amount of specialist work Selected  Amount of specialist work
Advanced payment Selected  Advanced payment
. Modified The taxes and other financial requirements on
Tax and insurance
tender
Added Clear contract conditions
Type and value of insurance Merged
. . . Merged
Bid Bonds amount and maintenance period
Project including Vat or excluding Vat Merged
Retention ratios of the value of contractor payments Merged
Liquidated damages amount Merged
5. External factors and market conditions
Material (prices/availability/supply/quality/imports) Selected Matenal (prices favailability /supply fquality
/imports )
Labor Selected Labor
( costs/availability/performance/productivity) ( costs/availability/performance/productivity)
Equipment (costs/availability/supply/condition Selected  Equipment (costs/availability/supply/condition
/performance) /performance)
Awvailability and supplies of labor and materials Merged
Weather condition Modified Timing of advertisement ( weather effects)
Impact of government regulations requirement Selected  Impact of government regulations requirement
Number of competitors in the market Selected  Number of competitors in the market
Classification and level of competitors in the Selected  Classification and level of competitors in the
tendering tendering
Economic situation Modified The prevailing economic climate
Stability of market conditions Merged
Bidding climate comprising of competitiveness Selected  Bidding climate comprising of competitiveness
Inflation rate Merged
Closure and blockade Selected  Closure and blockade
Political situation Merged
Added  Multiple projects being advertised at the same
time
Bank interest rate Deleted
Currency exchange Modified Currency exchange fluctuation
Type of tender's currency Merged
Price of the tender documents Deleted
Method of paying value added tax ( VAT) Deleted
Social and cultural impact Selected  Social and cultural impact
Added  Donor type

As shown in Table 3.4, there are some factors descriptions were slightly changed, merged

and deleted. The following is a discussion of the experts' remarks for each factor:
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Factors related to clients characteristics: two factors were selected, four were
modified, " Client's evaluation and awarding policy " was added, " Project finance

n

method/appropriate funding in place on time " was merged to factor " Client’s
method of payment ", and three were deleted. "Previous relationship and
communication level with the partners ", " Priority on construction time/deadline
requirements " were seen to have a minor effect in accuracy cost estimate, and"

Partnering arrangements " is not common in Gaza strip.

Factors related to consultants, design parameters and information: eighteen factors
were selected, three were modified, "Designer's experience level ", and
"Availability of all fields of specialization in a project team™ were added. These
factors " Inspection, testing and approval of completed works"," Frequency of
construction variations " ," Variation orders and additional works ", " Submission
of early proposals for costing/cost planning ", and " Absence of alterations and
late changes to design " were not seen as a main determinant of accuracy of cost

estimate.

Factors related to project characteristics: nine factors were selected, two were
modified. The factor " Scale and scope of construction " was seen to be presented
in the Clients characteristic group under the "Clear scope definition for the client".
The factors " Expected project organization ", " Technology required (areas to be
handed over first or initial non-availability) " and " Phasing requirements " were

seen to limit the effect in accuracy cost estimate and not common in Gaza Strip.

Factors related to contract requirement and procurement method: five factors were
selected, three were modified. The factor "Form of procurement” was merged
under the " Method of procurement *. Also factors "Type and value of insurance”,
"Bid Bonds amount and maintenance period "," Project including Vat or excluding
Vat "," Retention ratios of the value of contractor payments " and" Liquidated

damages amount " were merged under the new factor " Clear contract conditions™.

Factors related to market conditions: nine factors were selected, three were
modified. " Availability and supplies of labor and materials " was merged under
the " Material ", and " labor . Moreover " Stability of market conditions ", "

Inflation rate ", and " Political situation " were merged under modified factor "
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The prevailing economic climate ". Also " Type of tender's currency " was merged
under the modified factor " Currency exchange fluctuation ". Both " Multiple
projects being advertised at the same time " and " Donor type " were added. The
factors " Bank interest rate ", "Method of paying value added tax " and " Price of

the tender documents " were seen to have a minor in accuracy cost estimate.

As a results, good comments were taken into consideration and 6 addition factors were
added to reflect the nature of construction industry in Gaza Strip. While 15 factors were
deleted, 15 factors were modified, and 12 factors were merged. A total of 64 factors were
distributed into five groups as advised by experts.

3.8 Pilot Study

A pilot study provides a trial run for the questionnaire, which involves testing the
wording of question, identifying ambiguous questions, testing the techniques that used to
collect data, and measuring the effectiveness of standard invitation to respondents
(Naoum, 1998q). All questionnaires should initially be piloted; completed by small
sample of respondents (Fellows and Liu, 1997).

After modifying the questionnaire according to the notes of the supervisor and before
collecting the final data from the whole sample, a pilot study is accomplished and ten
copies of the questionnaire are distributed to six clients and four consultants to fill them.
The purpose of this step is to discover if the questions are well understandable or not, also
to find out any problem that may raise in filling the questionnaire. From the pilot study it
appears that questions are generally clear. However, it seems some clients and consultants
find difficulties in understanding some questions. Therefore, the researcher modifies these

questions to be clearer.

3.9 Instrument Validity

Heffner (2004) explained that, validity refers to the degree in which our test or other
measuring device is truly measuring what we intended it to measure. Burns and Grove
(1993) defined the validity of an instrument as a determination of the extent to which the

instrument actually reflects the abstract construct being examined.
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Polit and Hungler (1985) give another definition; "Validity refers to the degree to which
an instrument measures what it is supposed to be measuring”. Validity has a number of
different aspects and assessment approaches. There are two ways to evaluate instrument
validity: (1) content validity and (2) statistical validity, which include criterion-related

validity and construct validity.

3.9.1 Content Validity of the Questionnaire
The content validity of the questionnaire was tested by a panel consisting of ten experts.
The ten experts are two lectures in the Islamic University, four clients and four
consultants each with minimum experience of 15 years in construction and excellent
knowledge of project management. Each expert was requested to evaluate content validity
for each item based on rating the index of content validity. Based on comments of the
experts many factors were added, modified or deleted. All additions, omission and the
new factors were discussed and approved by the supervisor and then the questionnaire

was finalized to include 64 factors distributed into five groups.

3.9.2 Statistical Validity of the Questionnaire
Statistically, to insure the validity of the questionnaire, two statistical tests should be
applied. The first test is criterion-related validity test (Spearman test) which measures the
correlation coefficient between each paragraph in one group and the whole groups. The
second test is structure validity test (Spearman test) that used to test the validity of the
questionnaire structure by testing the validity of each group and the validity of the whole
questionnaire. It measures the correlation coefficient between one group and all the

groups of the questionnaire that have the same level of similar scale (Abu-Saleh, 2001).

Spearman rank correlation coefficient is used to determine whether there is evidence of a
linear relationship between two ordinal variables, or, if both variables are interval and the

normality requirement may not be satisfied.

The sample spearman correlation coefficient is denoted r, and is given by:

63 d
_q__ ia
" =1 n(nz—l)

where:
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rs = Spearman’s rank correlation coefficient
d = the difference in ranking between the usage and effectiveness of factors

n = the number of factors

To evaluate the hypothesis testing to verify the association between two variables, the
following equation is used (Abu-Saleh, 2001):

3.9.2.1 Criterion Related Validity
Internal consistency of the questionnaire is measured by a scouting sample, which
consisted of 30 questionnaires through measuring the correlation coefficients between

each paragraph in one group and the whole group.

The correlation coefficient and p-value were calculated for each for of all groups (clients’
characteristics, consultants, design parameters and information, project characteristics,
contract requirement and procurement method, and external factors and market
conditions). It was found that the p- values are less than 0.05, so the correlation
coefficients of the field are significant at a = 0.05 ( 0.01 < p-value < 0.05), so it can be
said that the factors of all groups are consistent and valid to be measure what it was set
for. (attached in the Annex 3).

3.9.2.2 Structure Validity of the Questionnaire
Structure validity is the second statistical test that used to test the validity of the
questionnaire structure by testing the validity of each group and the validity of the whole
questionnaire. It measures the correlation coefficient between one group and all the

groups of the questionnaire that have the same level of Likert scale.

As shown in Table 3.5, the significance values are less than 0.05, so the correlation

coefficients of all the groups are significant at o = 0.05 (0.01 < p-value < 0.05), so it can
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be said that the groups are valid to measure what it was set for to achieve the main aim of

the study.

Table 3.5: Correlation coefficient between one group and all the groups

No Grou Spearman Correlation P-Value
) P Coefficient (Sig.)
1 | Factors related to clients characteristics 0.629 0.000
9 Factors related to consultants, design 0.696 0.000
parameters and information
3 | Factors related to project characteristics 0.762 0.000
4 Factors related to contract requirement 0.768 0.000
and procurement method
5 | External factors and market conditions 0.847 0.000

3.10 Reliability of the Research

The reliability of an instrument is the degree of consistency which measures the attribute;
it is supposed to be measuring (Polit and Hunger, 1985). The less variation an instrument
produces in repeated measurements of an attribute, the higher its reliability. Reliability
can be equated with the stability, consistency, or dependability of a measuring tool. The
test is repeated to the same sample of people on two occasions and then compares the
scores obtained by computing a reliability coefficient (Polit and Hunger, 1985).

It is difficult to return the scouting sample of the questionnaire-that is used to measure the
questionnaire validity to the same respondents due to the different work conditions to this
sample. Therefore Cronbach's Coefficient Alpha test can be applied to the scouting

sample in order to measure the consistency of the questionnaire.

3.10.1 Cronbach’s Coefficient Alpha
This method is used to measure the reliability of the questionnaire between each group
and the mean of the whole groups of the questionnaire. Chronbach'’s alpha (George D. and
Mallery P, 2003) is designed as a measure of internal consistency, that is, do all items
within the instrument measure the same thing? Alpha typically varies between 0 and 1.
The closer the Alpha is to 1, the greater the internal consistency of items in the instrument

being assumed.
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Cronbach's Alpha can be written as a function of the number of test items and the average
inter-correlation among the items. Below, for conceptual purposes, we show the formula

for the standardized Cronbach's alpha:

o kr
1+ (k=1)r

Here k is equal to the number of items; r is the average inter-item covariance among the

items.

One can see from this formula that if you increase the number of items, you increase
Cronbach's alpha. Additionally, if the average inter-item correlation is low, alpha will be
low. As the average inter-item correlation increases, Cronbach's Alpha increases. This
makes sense intuitively - if the inter-item correlations are high, and then there is evidence
that the items are measuring the same underlying construct. This is really what is meant

when someone says they have "high" or "good" reliability.

The normal range of Cronbach’s coefficient alpha value between 0.0 and + 1.0, and the
higher values reflects a higher degree of internal consistency. Table 3.6 shows the values
of Cronbach's Alpha for each grouped of the questionnaire and the entire questionnaire.
For the groups, values of Cronbach's Alpha were in the range from 0.676 and 0.841. This
range is considered high; the result ensures the reliability of each group of the
questionnaire. Cronbach's Alpha equals 0.911 for the entire questionnaire which indicates

an excellent reliability of the entire questionnaire.

Table 3.6: Cronbach’s Alpha for each group of the questionnaire and all the questionnaire

Cronbach’s
No. Group Alpha
1 Factors related to clients characteristics 0.676
5 Factors related to consultants, design parameters and 0.770
information
3 Factors related to project characteristics 0.841
4 Factors related to contract requirement and procurement 0.785
method
5 External factors and market conditions 0.833
Total 0.911
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Thereby, it can be said that the researcher proved that the questionnaire was valid,

reliable, and ready for distribution for the population sample.

3.11 Data Processing and Analysis
The questionnaire quantitative data analysis was done by using the Statistical Package for

the Social Sciences (SPSS 15) and the following statistical tools were used:

Frequency and Descriptive analysis

The relative importance index

Cronbach's Alpha for Reliability Statistics
Spearman Rank correlation for Validity
Kendall's Coefficient of Concordance
Mann-Whitney test

2 e o

3.11.1 The Relative Importance Index
The relative index technique has been widely used in construction research for measuring
attitudes with respect to surveyed variables. Several researches such as Odusami and
Onukwube (2008), Elhag etal (2005), Madi (2003), and Akintoye (2000) used the relative

importance index in their analysis of factors affecting the accuracy of cost estimate.

Likert scaling was used for ranking questions that have an agreement levels. The
respondents were required to rate the importance of each factor on a 5-point Likert scale
using 1 for not important, 2 for of little importance, 3 for somewhat important, 4 for
important and 5 for very important. Then, the relative importance index was computed

using the following equation:

ZW_ 5n, +4n, +3n,+2n, +1n,
AN 5N

Relative Importance Index =

Where W is the weighting given to each factor by the respondent, ranging from 1 to 5,
(n1 = number of respondents for not important, n2 = number of respondents for little
importance, n3 = number of respondents for somewhat important, n4 = number of
respondents for important, N5 = number of respondents for very important). "A" is the
highest weight (i.e 5 in the study) and N is the total number of samples. The relative

importance index ranges from 0 to 1 (Tam and Le, 2006).
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3.11.2 Non-parametric Test
Non-parametric methods are widely used for studying populations that take on a ranked
order. The use of non-parametric methods may be necessary when data have a ranking
but no clear numerical interpretation, or for data on an ordinal scale (Siegel and Castellan,
1988).

As non-parametric methods make fewer assumptions, their applicability is much wider
than the corresponding parametric methods. In particular, they may be applied in
situations where less is known about the application in question. Also, due to the reliance

on fewer assumptions, non-parametric methods are more robust.

Another justification for the use of non-parametric methods is simplicity. In certain cases,
even when the use of parametric methods is justified, non-parametric methods may be
easier to use. Due both to this simplicity and to their greater robustness, non-parametric
methods are seen by some statisticians as leaving less room for improper use and

misunderstanding (Corder and Foreman, 2009).

3.11.2.1 Kendall's Coefficient of Concordance
Kendall's coefficient of concordance (W) is a non-parametric statistic used to evaluate the
degree of agreement between clients and consultants regarding the ranking of key factors,
and to determine whether there is a significant degree of agreement between the clients
and consultants opinions for each of the factors. Kendall's (W), ranges between 0 (no

agreement) and 1 (complete agreement) (Siegel and Castellan, 1988).

To determine whether there is degree of agreement among the levels of each of the
factors affecting accuracy of pre-tender cost estimate for each consultants and clients.
Kendall's coefficient of concordance is illustrated by :

_12U-—3m2n(n—1f

W
m®n(n-1)

n

Where: U= Z(ZR )2

i=1

n = number of factors; m = number of groups; j = the factors 1,2,...,N.
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http://en.wikipedia.org/wiki/Non-parametric_statistic

W is related to the mean value of the Spearman’s rank correlation coefficients between all

pairs of the rankings over which it is calculated.

If the test statistic W is 1, then all the survey respondents have been unanimous, and each
respondent has assigned the same order to the list of concerns. If W is 0, then there is no
overall trend of agreement among the respondents, and their responses may be regarded
as essentially random. Intermediate values of W indicate a greater or lesser degree of

unanimity among the various responses (Abdi, 2007).

3.11.2.2 Mann-Whitney Test
The Mann-Whitney test is one of the most powerful of the nonparametric tests for
comparing two populations. It is used to test the null hypothesis that two populations have
identical distribution functions against the alternative hypothesis that the two distribution
functions differ only with respect to location (median), if at all (Siegel and Castellan,
1988).

The Mann-Whitney test does not require the assumption that the differences between the
two samples are normally distributed. It can be applied when the observations in a sample

of data are ranks, that is, ordinal data rather than direct measurements.

Mann-Whitney test is used to determine whether there is a significant difference at
a < 0.05 in rank means of the respondents agreement between clients and consultants.
Mann-Whitney test formula is given by:

n,(n, +1)

U, :n1n2+1T n, (N, +1)

~ToU, =nn, +=Em T,

U=min{U,,U,},T,andT, :Ranksumof xandy, respectively

nl is the sample size for sample 1, n2 is the sample size for sample 2
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CHAPTER 4: RESULTS AND DISCUSSION

4.1. Introduction

This chapter discusses the results that have been deduced from a field survey of seventy
questionnaires, forty-six clients, and twenty-four consultants. Section one will present the
clients and consultants profiles and all necessary information about the respondents.
Section two was designed to attain the second and third objectives in this research. These
objectives intend to study the perspectives of both clients and consultants of the factors
affecting accuracy of pre-tender cost estimate in Gaza Strip. The third section was
designed to attain the fourth objective in this research. This objective intend to study the
relationship between the perspective of clients and consultants of the essential factors

affecting accuracy of pre-tender cost estimate in Gaza Strip.
4.2. Section One: Organizational Profiles (Client and Consultants)

This section mainly designed to provide general information about the respondents in
terms of the major type of work involved, position and experience of respondent,
experience of organization, number of projects that organization prepared pre-tender cost

estimate for within the last five years and size of these projects.
4.2.1. Type of Works

Figure 4.1 shows that, 34% (24) consultants and 66% (46) clients such as ministries,
municipalities, NGO's and International Institutions were participated in the

guestionnaire.
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Figure 4.1: The type and the percent of the targeted groups

4.2.2. Position of Respondent

Table 4.1 shows that, 26.1% (12) the clients’ respondents and 33.3% (8) of the

consultants’ respondents were project managers. 34.8% (16) of clients’ respondents and

12.5% (3) of the consultants’ respondents were heads of department. 19.6% (9) of clients’

respondents and 20.8% (5) of the consultants’ respondents were office engineers. 6.5%

(3) of clients’ respondents and 8.3% (2) of the consultants’ respondents were estimators.

And 13% (6) of clients’ respondents and 25% (6) of the consultants’ respondents were

others such as firm owner, general manager and firm director. It can been seen that more

than 50% of the respondents have key positions that insure quality information.

Table 4.1: Position of respondent in organization

Clients Consultants Total
Position of

respondent Fre Percent. Fre Percent. Ere Percent.

S () 1 (@) “ 1 (%)

Project Manager 12 26.1 8 333 20 28.6

Head of Department 16 34.8 3 125 19 27.1

Office Engineer 9 19.6 5 20.8 14 20.0

Estimator 3 6.5 2 8.3 5 7.1

Other 6 13.0 6 25.0 12 17.2

Total 46 100 24 100 70 100
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4.2.3. Respondent's years of experience

Table 4.2 shows that, 21.7% (10) of clients’ respondents and 20.8% (5) of the
consultants’ respondents (21.4% from the total sample) have years of experience between
5-10 years. 15.2% (7) of clients’ respondents and 16.7% (4) of the consultants’
respondents (15.7% from the total sample) have years of experience between 11-15 years.
And 63.1% (29) of clients’ respondents and 62.5%(15) of the consultants’ respondents

(62.9% from the total sample) have years of experience more than 15 years.

Table 4.2: Respondent's years of experience

Clients Consultants Total
Experience
Fre Percent. Fre Percent. Ere Percent.

“ 1 ) “ 1 @) “ 1

5-10 years 10 21.7 5 20.8 15 21.4
11-15 years 7 15.2 4 16.7 11 15.7
More than 15 years 29 63.1 15 62.5 44 62.9
Total 46 100 24 100 70 100

These results illustrate that, approximately, more than half of the samples (62.9 %) in the
clients and consultants has an experience more than 15 years, besides, and more than 15%
of the respondents have experience more than 10 years. These results will also provide a
level of satisfaction that the obtained data will reflect what it was designed for. Those
respondents have good positions in their organizations to provide an accurate and precise
data.

4.2.4. Years of Experience for the Organization (Client and consultant)

Working experience is measured the number of years of both clients and consultants have
been operating in the construction industry. Table 4.3 shows that, 17.65% (3) of clients’
organization respondents and 6.67% (1) of the consultants' firm respondents (12.5% from
the total sample) have years of experience less than 10 years, 29.41% (5) of clients’
organization respondents and 33.33% (5) of the consultants' firm respondents (31.25%
from the total sample) have years of experience between 10-15 years, 17.65% (3) of

clients’ organization respondents and 20% (3) of the consultants' firm respondents
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(18.75% from the total sample) have years of experience betweenl16-20 years. And
35.29% (6) of clients’ organization respondents and 40% (6) of the consultants' firm

respondents (37.5% from the total sample) have years of experience more than 20 years.

Table 4.3: Years of experience for the organization (client and consultant)

Clients Consulting
R : Total
. organizations firm
Experience
Fre Percent. Fre Percent. Fre Percent.

o) ) R CD)

Less than 10 years 3 17.65 1 6.67 4 12.5
10-15 years 5 29.41 5 33.33 10 31.25
16-20 years 3 17.65 3 20 6 18.75
More than 20 years 6 35.29 6 40 12 375
Total 17 100 15 100 32 100

The fact that at least 37.5% of the respondents have more than 20 years experience was
reflected in the level of completeness, consistency and precision of the information

provided, and provides further validity for the survey results.

4.2.5. Number of Projects that the Respondents Organization Prepared Pre-tender

Cost Estimate in the Last Five Years

Number of projects that organization preparing pre-tender cost estimate for
within the last five years is also measured. Table 4.4 shows that, 43.75% (14) of both
surveyed clients and consultants have been prepared pre-tender cost estimate for more
that 30 projects in the last five years. In fact, obtaining data from such experienced

organizations increases the reliability of the general results.
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Table 4.4: Number of projects prepared within the last five years

Clients Consulting
N ; Total
Number of projects organizations firm
Fre Percent. Fre Percent. Fre Percent.

“ 1 @) “ 1 () “ 1 @)

Less than 10 4 23.53 4 26.67 8 25
10-20 3 17.65 4 26.67 7 21.88
21-30 1 5.88 2 13.33 3 9.37
More than 30 9 52.94 5 33.33 14 43.75
Total 17 100 15 100 32 100

Estimate in the Last Five Years

shown in Table 4.5.

and Housing, Municipality of Gaza, and PECDAR.

It is important to mention that clients respondents who prepared cost estimate for more
than 30 projects are big organization such as UNDP, UNRWA, Ministry of Public Works

4.2.6. Size of Projects that the Respondents Organization Prepared Pre-tender Cost

From the data collected 35.3% (11) of the projects estimated cost has been prepared with
in last five years by both the clients and consultants had estimated no more than 5 million
US Dollars, 23.52% (8)of the projects had estimated between 5 million and 10 million US
Dollars, 5.88%(2) of the projects had estimated between 5 million and 10 million US
Dollars, while 35.3%(11) of the projects had estimated over 15 million US Dollars as

Table 4.5: Size of projects prepared within the last five years (Where M=Million in $)

Clients Consulting
. . Total
Size of projects organizations firm
Fre Percent. Fre Percent. Ere Percent.

“ 1 () “ 1 @) S I )

Less than 5M 6 34.38 5 33.33 11 35.3
From 5 to less than 10M 4 25 4 26.67 8 23.52
From 10 to less than 15M 1 6.25 1 6.67 2 5.88
15M or over 6 34.37 5 33.33 11 35.3
Total 17 100 15 100 32 100
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It is important to point view that most of the projects were implemented before 2007.
However, both clients and consultants organizations during the last three years prepared
several projects including tender documents and cost estimate but unfortunately these

projects were not implemented due to the closure and bad political situation.
4.2.7. Satisfaction with the Current Level of Pre-tender Cost Estimate Accuracy

Low percentage of the respondents indicated that they were not very satisfied with the
current level of estimate accuracy. 11.4%(8) by both the clients and consultants indicated
they were dissatisfied, or neither satisfied, while 70% (49) by both the clients and

consultants indicated that they were satisfied as shown in Table 4.6.

Table 4.6: Satisfaction with the current level of pre-tender cost estimate accuracy

Clients Consultants Total
satisfaction Ere Percent. Fre Percent. Fre Percent.

“ 1 () “ 1 @) < (%)

Not very satisfied 1 2.2 0 0 1 15
Not satisfied 4 8.7 4 16.7 8 11.4
Neutral 2 4.3 2 8.3 4 5.7
Satisfied 33 71.7 16 66.7 49 70.0
Very satisfied 6 13.1 2 8.3 8 114
Total 46 100 24 100 70 100

4.2.8. Estimating Unit

Table 4.7 shows that, 47.06% (8) of clients’ respondents and 26.67% (4) of the
consultants’ respondents (37.5% from the total sample) have cost estimating unit while
52.94% (9) of clients’ respondents and 73.33% (11) of the consultants’ respondents
(62.5% from the total sample) have no cost estimating unit, They stated that cost
estimation practice is meshed with other engineering services, or volume of the work is

small, so there is no need for estimating unit.
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Table 4.7: Existing estimating unit in the organization

Clients Consulting Total
o ) organizations firm
Estimating unit
Fre Percent. Fre Percent. Fre Percent.

) o D)

Yes 8 47.06 4 26.67 12 375
No 9 52.94 11 73.33 20 62.5
Total 17 100 15 100 32 100

4.2.9. Number of Employees Working in Estimating Unit

Table 4.8 shows that, (50%) of both the clients and consultants have less than 3
employees in estimating unit, (33.33%) of the them have an average 3-4 employees while
(16.67%) have an average number more than 4 employees. The result indicate that most

common estimating unit size in Gaza strip has less than three employees.

Table 4.8: Number of Employees working in estimating unit in the organization

Clients Consulting
R : Total
organizations firm
No. of employees
Fre Percent. Fre Percent. Fre Percent.

A, ) D)

Less than 3 3 37.5 3 75 6 50
3-4 3 37.5 1 25 4 33.33
More than 4 2 25 0 0 2 16.67
Total 8 100 4 100 12 100
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4.3. Section two: Factors Affecting Accuracy of Pre-tender Cost Estimate

The main objectives of this section are to study the perspective of both clients and
consultants of the essential factors affecting accuracy of pre-tender cost estimate in Gaza
Strip and to study the relationship between the perspective of both clients and consultants
regarding the essential factors affecting accuracy of pre-tender cost estimate. This section
contains five groups which include 64 factors affecting accuracy of pre-tender cost
estimate, these groups are: factors related to the client characteristics, factors related to
the consultant, design parameters and information, factors related to the project
characteristics, factors related to the contract requirement and procurement method, while

the fifth group related to the external factors and market conditions.

4.3.1. Factors related to clients characteristics (Group 1)

Table 4.9 shows the relative importance indices and ranks of factors related to client
characteristics. This group contains 7 factors. In this part, only the most important factors

and the least important factors will be discussed.

Table 4:9: Rank and RII of factors related to clients characteristics

Clients Consultants Sfeiin elllzns i Overall
consultants
Factors Rank
RII | Rank | RIl | Rank RII e
Rank
Type of client (Government/
UN Agencies/ NGOs ...etc) 0.662 6 0.717 3 0.683 6 >4
Client experience level 0.889 1 0.758 2 0.843 1 12
cCIIiZ?:[ scope definition for the 0.844 2 0.783 1 0.826 5 16
Fllnanual capabilities of the 0.693 4 0.717 3 0.697 4 50
client
Client’s method of payment 0.644 7 0.700 5 0.666 7 59
Experience of procuring 0764 | 3 |0650| 7 0.723 3 45
construction
Cllent_s evalu_atlon and 0.676 5 0.700 5 0.686 5 59
awarding policy
All factors 0.739 0.718 0.732

From Table 4.9, it is shown that, "Client experience level" was ranked in the first position

by both clients and consultants as a critical factor affecting the accuracy of pre-tender cost

estimate for this group with relative important index of (0.843) and ranked 12" on the

overall ranking. The responding clients ranked this factor in the first position with RII of

(0.889) while the consultants ranked it in the second position with RIl of (0.758). The
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results for this factor show that the clients' point of view is deeper than the consultants'
point of view. This result illustrates clearly the influence of the clients experience level in
accuracy of cost estimate once that most of the clients already have an estimating unit
such as UNRWA, and UNDP which is responsible in preparing the cost estimate. If the
staff of clients is well experienced in the construction projects this will reflect in the
accuracy of estimate. On the other hand, other clients have to hire a consulting firm in
order to prepare the required estimate. The estimate which is prepared by the consultant
will by more accurate if the client have good experience in the construction sector. The
experienced client will provide an accurate required information of project and also have
ability to check and assess the consultants' works to make sure that it is correct and
acceptable. The obtained results are in line with the findings of Trost and Oberlender
(2003), Babalola and Aladegbaiye (2006) who shown that, the client experience level

plays a significant role in estimate accuracy.

"Clear scope definition for the client” was ranked in the second position by both the
clients and consultants with RII of (0.826) and ranked 16™ on the overall ranking. The
responding clients ranked this factor in the second position with RIl of (0.844) while the
consultants ranked it in the first position with RII of (0.783). These results reflect a very
close agreement between the respondents. This result is justified because project scope
describes the work to be performed in a project and so a cost estimate highly depends on
this scope definition. Also lack of proper scope definition has stated to be a major source
of bad estimates and creates a potential for change or growth in scope during
construction. The obtained results are in line with Odusami and Onukwube (2008), Liu
and Zhu (2007), Babalola and Aladegbaiye (2006), Dysert (2006), Creedy (2005), Trost
and Oberlender (2003), and Akintoye (2000) stated that the accuracy of a cost estimate is
highly dependent on the level of detail and adequate project scope because it is a
definition of the client's requirements for space, function, and quality of the proposed

project.

"Experience of procuring construction” was ranked in the third position by both the
clients and consultants with RIl of (0.723) and ranked 45" on the overall ranking. The
responding clients ranked this factor in the third position with RII of (0.764) while the
consultants ranked it in the seven positions with RII of (0.650). The results demonstrate
that, client in the construction process have diverse needs. To accommodate these
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differing needs, various options for project delivery methods have evolved. Methods of
procurement range from the basic (design and build) to the more complex (turnkey
construction). Each method has its own benefits and disadvantages, and some methods
are better suited for certain kinds of projects. This may likely affect the accuracy of the
pre-tender cost estimate. The obtained results are very close to the results obtained by
Elhag et al (2005) who ranked this factor in the 49™ position out of 67 factors with
severity index of (67.63%). Moreover, for the overall ranking, the obtained results are in
line with results obtained by Akintoye (2000) who stated that this factor become less
significant in the estimating function because the estimator must have considered this
issue very carefully as part of his work. While, the obtained results are lower than the
results obtained by Aibinu and Pasco (2008) who considered that this factor is the most
significant affect on consistency of estimates with relative important index of (0.750).
The difference in the opinions could be returned to the characteristics of the construction

industry in Gaza Strip and the construction industry in Australia.

"Financial capabilities of the client" was ranked in the forth position by both the clients
and consultants with RII of (0.697) and ranked 50" on the overall ranking. The
responding clients ranked this factor in the forth position with RIl of (0.693) while the
consultants ranked it in the third position with RII of (0.717). This result reflects the
satisfaction of both clients and consultants regarding the importance of the financial
capabilities of the client for the accuracy of cost estimate. The results demonstrate that,
clients who have the strong financial capabilities will be able to pay the payments on time
for the contractors which mean build mutual trust and confidence among parties. This is
because if clients are unable to pay contractors on time, contractors’ cash flow and
financial health will be affected. These results were far away in a similar study carried out
by Odusami and Onukwube (2008) in Nigeria on factors influencing the accuracy of
pretender cost estimate, they found that respondents ranked this factor in the 15™ position
with relative important index of (3.38). The results also are not in line with Enshassi et al
(2007) who reported that this factor is the most important factors that affected contractors
cost estimate in Gaza strip. The different in results could be return to the different
targeted group by Enshassi et al (2007) and the current research. While it is compatible
with results obtained with Elhag et al (2005) who ranked this factor in the 50" position
out of 67 factors with severity index of (65.73%).
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"Type of client” was ranked in the sixth position by both the clients and consultants with
RII of (0.683) and ranked 54" on the overall ranking. The responding clients ranked this
factor in the sixth position with RII of (0.662) while the consultants ranked it in the third
position with RII of (0.717). The results revealed in a clear manner that, the consultants
point of view regarding this factor is more important than clients. This because that the
type of clients reflect his payment policy, and his financial capability. This result is in line
with Akintoye (2000) who stated that the information on the client type is important as a
part of project assessment. However, he indicated that this factor has not been weighted
highly because the estimator must have considered this issue very carefully as part of his
work. This result is not in line with other researchers who considered "Type of client"”
factor is one of the important factors such as Elhag et al (2005) who ranked this factor in
the 16™ position out of 67 factors with severity index of (80.53%). Enshassi et al (2007)
who argued that when companies are satisfied with the project client such as UNRWA,
which has a stable and very good financial position, they try to reduce their markup in
order to win the bid. Moreover, supported by Skitmore and Drew (2003) that this factor is
one of the most important factors that affect the pre-tender estimating.

"Client’s method of payment" was ranked in the last position by both clients and
consultants for this group with relative important indices of (0.666) and ranked 59" on the
overall ranking respectively. The clients and consultants perceptions showed that, this
factor does not play a significant role in pre-tender cost estimate accuracy. This result is
justified, because the client has a role to arrange finances for the project and make
predictions of the total cost of the project and the associated fees and charges. One of the
main problems faced by contractors is delay in receiving payments from the client. This,
in turn, has a knock on effect on suppliers and subcontractors who may not be paid
until the main contractor has received the relevant interim payment from the client. This
factor has not been weighted highly because the estimator must have considered this issue
very carefully during preparing the pre-tender cost estimate. This result is not in line with
similar study carried out by Al- Khaldi (1990) in Saudi Arabia on factors affecting the
accuracy of construction costs estimating, it was concluded that client’s method of

payment have a very strong effect on the accuracy of the estimated cost.
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4.3.1.1. Kendall's Coefficient of Concordance Test for degree of agreement
between the clients and consultants (factors related to client
characteristics)

To determine whether there is a significant degree of agreement among the both clients

and consultants in the factors related to client characteristics, Kendall's coefficient of

concordance is used as a measure of agreement among respondents.

Null Hypothesis: Ho: There is insignificant degree of agreement among the clients and

consultants.

Alternative Hypothesis: H1: There is significant degree of agreement among the clients

and consultants.

The Kendall's coefficients of concordance (WK) found equal 0.760 with P-value (Sig.)
which is less than the level of significance, o = 0.05, which lead to reject the null
hypothesis, Ho. Therefore, it was concluded that there is sufficient evidence to support
the alternative hypothesis, H1. Hence, there is a significant degree of agreement among

the clients and consultants in this group.

4.3.1.2. Mann-Whitney Test for the differences between means (factors related
to client characteristics)

The results illustrated in Table 4.10 shows that the p-value (Sig.) is greater than the level
of significance a = 0.05 for this group, As such, there is insignificant difference between
the clients and consultants respondents means toward the factors related to client

characteristics.

Table 4.10: Mann-Whitney test of clients' characteristics group and their p-value

Clients Consultants
Group St Std. P-value
Mean RI Deviation | Mean RI Deviation
Clients characteristics 3.695 0.739 0.633 3.589 0.718 0.668 0.352
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4.3.2. Factors related to consultants, design parameters and information (Group 2)

Table 4.11 shows the relative importance indices and ranks of factors related to

consultants, design parameters and information. This group contains 23 factors. In this

part, only the most important factors and the least important factors will be discussed.

Table 4.11: Rank and RII of factors related to consultants, design parameters and information

Clients Consultants Eieit @S Ee Overall
consultants
Factors Rank
Group
RII Rank RII Rank RII Rank
The experience and skill level of the 0.916 3 0933 2 0917 2 4
consultant ) ' '
Project team's experience in the
construction type 0.933 1 0.950 1 0.937 1 3
Designer's experience level 0.836 11 0.800 9 0.823 9 17
Number of estimating team members 0.631 23 0.550 23 0.600 23 63
Auvailability of all fields of 0.840 10 0.842 7 0.840 8 13
specialization in a project team ' ' )
Project team's capability to control the 0.689 29 0733 19 0.706 21 48
project ' ' '
Impact of team integration and
alignment 0.764 16 0.758 14 0.766 15 29
Level of involvement of the project
manger 0.733 18 0.767 13 0.743 18 39
Availability of data base of bids on 0.849 8 0.742 18 0814 11 20
similar project (Historical cost data) ' ' )
Quality of information and flow
requirements 0.886 5 0.904 3 0.894 4 6
Completeness of cost information 0.884 6 0.900 4 0.891 5 7
Accuracy and reliability of cost
information 0.902 4 0.867 6 0.891 5 7
Applicability of cost information 0.804 13 0.783 10 0.797 12 23
Procedure for updating cost
information 0.805 12 0.757 15 0.788 13 25
Utilization of checkllst§ to ensure 0.733 18 0717 20 0.729 19 43
completeness and technical basis
Quality of the assumptions used in
oreparing the estimate 0.764 16 0.748 17 0.759 17 34
Estimating method used 0.844 9 0.775 11 0.823 9 17
Vol_ume 01_‘ cor!sultant's workload 0.698 21 0.650 29 0677 29 55
during estimation
T|r_ne allowed for preparing the cost 0.796 14 0.775 1 0.786 14 2%
estimate
Buildability of design 0773 | 15 | 0.750 | 16 0.766 15 29
Clea_r fand_detall drawings and 0.929 2 0.883 5 0.914 3 5
specifications
Completeness of project documents 0.876 7 0.833 8 0.863 7 11
Level of communication with Client 0.733 18 0717 20 0.729 19 43
and other design team consultants
All factors 0.809 0.788 0.802
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From Table 4.11, it is shown that, "Project team's experience in the construction type"
was ranked in the first position by both clients and consultants for this group with relative
important index of (0.933) and ranked 3 on the overall ranking. Also, each of them
separately ranked it in the first position with RII of (0.950) and (0.937) respectively. Both
clients and consultants have a strong conformity at this factor to be in the first position.
This emphasizes that, this factor is considered to be one of major factors that affect the
accuracy of pre-tender cost estimate. The obtained results are agreed with Odusami and
Onukwube (2008) where their results respondents ranked this factor in the third position
out of 21 factors with a relative index of (4.14), and who emphasized that, if the project
teams are well experienced in the construction of the proposed type of the project it will
reflect in the detail that will be provided in the design. Moreover, the results also
compatible with results obtained with Trost and Oberlender (2003) where their results
respondents ranked this factor in the second significant factor and accounts for 13.3% of
the estimate score. This factor emphasizes the importance of the experience level not only

of the estimating team but also of the engineering staff (Trost and Oberlender, 2003).

"The experience and skill level of the consultant”" was ranked in the second position by
both the clients and consultants with RII of (0.917) and ranked 4™ on the overall ranking.
The responding clients ranked this factor in the third position with RII of (0.916) while
the consultants ranked it in the second position with RIl of (0.933). This emphasize that,
to produce an accurate estimate the relevant persons involved with the estimating process
must have the knowledge to support the estimating process. Experience not only in
estimating but in all phases of project eg. planning, design, construction, local knowledge
materials, conditions and prices. The results are in line with Odusami and Onukwube
(2008) where their results respondents ranked this factor in the first position with a
relative index of (4.34). Moreover, the obtained results are in line with Aibinu and Pasco
(2008), Trost and Oberlender (2003), and Madi (2003) who stated that the accuracy of a
cost estimate is highly dependent on the level of estimator experience. An experienced
estimator may be the fastest method to produce quality cost estimate. Moreover, with
Dysert (2003) who stated that if estimator was more professional, budget and other
problems of the construction industry would be greatly reduced.

" Clear and detail drawings and specifications " was ranked in the third position by both
the clients and consultants with RIl of (0.914) and ranked 5" on the overall ranking. The
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responding clients ranked this factor in the second position with RII of (0.929) while the
consultants ranked it in the fifth position with RII of (0.883). This result illustrates clearly
the influence of clear and detail drawings and specifications. The results revealed that, the
more precise and clear drawings and specification are applied the more accurate cost
estimate are setup. The obtained results are agreed with Odusami and Onukwube (2008)
where their results respondents ranked this factor in the 5™ position out of 21 factors with
a relative index of (3.92), and who emphasized that, the more detailed the pre-contract
design, the more accurate the pre-tender estimate. Moreover, the results also compatible
with results obtained with Elhag et al (2005) who ranked this factor in the 5™ position out
of 67 factors, and emphasized that a job covered by drawings that are complete,

intelligible, accurate, details, and well correlated can be priced much more realistically.

" Quality of information and flow requirements " was ranked in the fourth position by
both the clients and consultants with RII of (0.894) and ranked 6™ on the overall ranking.
The responding clients ranked this factor in the fifth position with RI1I of (0.886) while the
consultants ranked it in the third position with RIl of (0.904). This results illustrate that,
the estimator should gather enough project information for this function to be performed
effectively and efficiency. Some of this information includes basic information on the
client, project details, drawings, market conditions, environmental considerations, and
other estimate-specific conditions that are often uncertain and difficult to assess. The
obtained results are agreed with Odusami and Onukwube (2008) where their results
respondents ranked this factor in the second most important with a relative index of
(4.20), and who emphasized that, the more detailed information/cost data the more
accurate the pre-tender estimate. Moreover, this result is matched with Liu and Zhu
(2007) who stated that accurate prediction of construction costs is heavy dependent upon
the availability of quality historical cost data and the level of professional expertise. In
addition, the results are in line with Dysert (2006), Elhag et al (2005), Trost and
Oberlender (2003), Akintoye (2000), and Ibrahim (2003) who argued that the accuracy of
estimating is highly dependent on the amount and quality of information available to the

estimator.

" Completeness of cost information " was ranked in the fifth position by both the clients
and consultants with RII of (0.891) and ranked 7" on the overall ranking. The responding
clients ranked this factor in the sixth position with RIl of (0.884) while the consultants
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ranked it in the fourth position with RIl of (0.900). This result illustrates clearly that with
completed cost information the estimator will make sure that every item in the project
will be provided for and nothing will be left out in the estimate. The accuracy of a cost
estimate will reflect the information available at the time of estimation. The obtained
results are in line with Trost and Oberlender (2001), Babalola and Aladegbaiye (2006),
and Dysert (2006) who stated that the accuracy of a cost estimate is highly dependent on
the level of quality of cost information such as materials pricing, labor hours, labor ware
rate, etc.

" Accuracy and reliability of cost information " was ranked in the fifth position by both
the clients and consultants with RII of (0.891) and ranked 7™ on the overall ranking. The
responding clients ranked this factor in the forth position with RIl of (0.902) while the
consultants ranked it in the sixth position with RIl of (0.867). This result illustrates
clearly that the accuracy of estimate will not achieved once the cost information is not
true or reliable. The obtained results are in line with Oberlender, and Trost (2001) where
their results respondents ranked this factor in the second significant factor and accounts
for 14.3% of the estimate score. Moreover, Hegazy (2002) stated that the construction
process is heavily information dependent. Well-maintained and organized data is crucial

to support the timely and cost-effective planning, bidding and control of projects.

" Volume of consultant's workload during estimation " and " Number of estimating team
members " were ranked in the last two positions by both clients and consultants for this
group with a low relative important indices of (0.600), (0.677) respectively and 55" and
63" in the overall ranking respectively. The clients and consultants are satisfied that
these factors could not affect the accuracy of cost estimate. These results are justified
because the volume of construction projects in last five years in Gaza was very limited, so
there is enough time for consultants to prepared the required cost estimate very well.
Moreover, the number of estimating team members is not important if the estimating team
members are well qualified or experienced. These results were completely matched with
Odusami and Onukwube (2008) and Akintoye (2000) where their results respondents
ranked " Number of estimating team members " factor in the last position with a relative

index of (2.72) and mean rank (2.857) respectively.
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4.3.2.1. Kendall's Coefficient of Concordance Test for degree of agreement
between the clients and consultants (factors related to consultants, design
parameters and information)

To determine whether there is a significant degree of agreement among the both clients

and consultants in the factors related to consultants, design parameters and information,

Kendall's coefficient of concordance is used as a measure of agreement among

respondents.

Null Hypothesis: Ho: There is insignificant degree of agreement among the clients and

consultants.

Alternative Hypothesis: H1: There is significant degree of agreement among the clients

and consultants.

The Kendall's coefficients of concordance (WK) found equal 0.894 with P-value (Sig.)
which is less than the level of significance, o = 0.05, which lead to reject the null
hypothesis, Ho. Therefore, It was concluded that there is sufficient evidence to support
the alternative hypothesis, H1. Hence, there is a significant degree of agreement among
the clients and consultants in this group.

4.3.2.2. Mann-Whitney Test for the differences between means (factors related
to consultants, design parameters and information)

The results illustrated in Table 4.12 shows that the p-value (Sig.) is greater than the
level of significance o = 0.05 for this group, As such, there is insignificant difference
between the clients and consultants respondents means toward the factors related to

consultants, design parameters and information.

Table 4.12: Mann-Whitney test of consultants, design parameters and information group

Clients Consultants
Grou P-value
P Std. Std.
Mean RI Deviation | Mean | RI Deviation

Consultants, design

parameters and 4,047 0.809 0.313 3.941 0.788 0.340 0.394
information
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4.3.3. Factors related to project characteristics ( Group 3)

Table 4.13 shows the relative importance indices and ranks of factors related to project
characteristics. This group contains 11 factors. In this part, only the most important

factors and the least important factors will be discussed.

Table 4.13: Rank and RII of factors related to project characteristics

Clients Consultants i Gl S Overall
consultants
Factors Rank
RII | Rank | RIl | Rank | RII Group
Rank
Type of project (residential, 0653 | 10 | 0692 | 8 | 0.669 9 58
commercial, industrial,....etc)
Type of structures (concrete, steel, 0618 11 0.667 9 0.637 1 62
masonry...etc)
Project size 0.786 2 0.700 6 0.759 5 34
Project duration 0.676 8 0.700 6 0.686 8 52
Location of project (town, village 0671 9 0.592 1 0.646 10 61
camp)
Site conditions ( hot area,..etc) 0.769 3 0.750 3 0.766 2 29
Site constraint (‘access, storage, 0.760 4 0.750 3 0.760 3 32
electricity..etc)
Site requirements 0.711 7 0.650 10 0.694 7 51
Project complexity 0.814 1 0.783 1 0.806 1 22
Methgd of const_ructlon [construction 0.756 5 0.767 2 0.760 3 32
technigues requirements
Impact of project schedule 0.738 6 0.748 5 0.743 6 39
All factors 0.723 0.709 0.720

From Table 4.13, it is shown that, " Project complexity " was ranked in the first position
by both clients and consultants for this group with relative important index of (0.806) and
ranked 22°* on the overall ranking. Also, each of them separately ranked it in the first
position with RII of (0.814) and (0.783) respectively. Both clients and consultants have a
strong conformity at this factor to be in the first position. Complexity of design and
construction entail the technical complexity of the task, the amount of overlap and
interdependences in construction stage, project organization, site layout, and
unpredictability of work and site construction, all of which can hinder performance on
site. This result is supported by study carried by Madi (2003) in Gaza Strip on factors
affecting accuracy of cost estimation building contractors, who illustrated that the
complexity of project in Gaza Strip is likely to increase construction costs and was ranked
as 28" out of 51 factors. In a similar study carried out by Odusami and Onukwube (2008)
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in Nigeria, it was established that respondents ranked this factor as the sixth most
important factor with a relative index of (3.88). Other study carried out by Akintoye
(2000) in UK on factors influencing contractors cost estimating practice, it was
established that this factor was the most important. Madi (2003) and Akintoye’s (2000)
study was based on contractor’s estimating while this study is based on clients and
consultants pre-tender estimate. It is expected that this factor will be considered as
important by respondents in this group because pre-tender estimate is an attempt to
forecast contractor tender sum. So some factors that may affect accuracy of contractors
cost estimate may also affect accuracy of consultants pre-tender estimate. The project
complexity issue has already been addressed by Elhag et al (2005) who considered it as a
key factor. It was ranked as 8" out of 67 factors. The difference in ranking between this

research and other researches is probably due to the type of respondents.

" Site conditions " was ranked in the second position by both the clients and consultants
with RII of (0.766) and ranked 29" on the overall ranking. Also, each of them separately
ranked it in the third position with RIl of (0.769) and (0.750) respectively. This
emphasizes that, to produce an accurate estimate the estimator must have the knowledge
of site conditions such as hot area, topography, soil ...etc. The result is matching with
Enshassi et al ( 2007) case study, in which the winning contractor decreased his estimate
because the project location was classified as quit area. Moreover, this result is very close
to the result obtained with Elhag et al (2005) who ranked this factor in the 26™ position

out of 67 factors.

" Method of construction /construction techniques requirements " was ranked in the third
position by both the clients and consultants with RII of (0.760) and ranked 32** on the
overall ranking. The responding clients ranked this factor in the fifth position with RII of
(0.756) while the consultants ranked it in the second position with RIlI of (0.767). The
results revealed in a clear manner that, the consultants point of view regarding this factor
is more important than clients. This because that this factor mainly depend on some
factors which are related to the client such as the scope of the work, characteristic of the
project, and the size of the project. This result is very close to the results obtained with
Elhag et al (2005) where their results respondents ranked this factor in the 36™ position
out of 67 factors. Moreover, this result is supported by Madi (2003) who illustrated that
34.8% of surveyed companies rated the method of construction with a moderate degree of
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effect on the accuracy of tender cost estimating in Gaza Strip and was ranked as 24™ out
of 51 factors with mean rank (3.02). However in the similar study carried out by Odusami
and Onukwube (2008) in Nigeria, it was established that respondents ranked this factor as
the tenth most important factor with a relative index of (3.56). And also not supported by
Akintoye (2000) where his results respondents ranked this factor in the third most
important out of 24 factors. The difference in ranking between this research and other
researches is probably due different construction industry between Gaza and other
country like UK and Nigeria.

" Site constraint " was ranked in the third position by both the clients and consultants with
RII of (0.760) and ranked 32% on the overall ranking. The responding clients ranked this
factor in the fourth position with RII of (0.760) while the consultants ranked it in the third
position with RII of (0.750). The results revealed that, the information about the site is
very important to reach the accurate estimate. The site constraints were concerned with the
project site need temporary roads, access to the site, surface topography and drainage,
storage limitation, the availability of electricity, water, and other services, and the
expected difficulties associated with site. This result is supported by Madi (2003) who
illustrated that the site constraints factor have a moderate effect on the accuracy of cost
estimating in Gaza Strip. However Odusami and Onukwube (2008) where their results

respondents ranked this factor in the sixteen position with a relative index of (3.36).

" Project size " was ranked in the fifth position by both the clients and consultants with
RII of (0.759) and ranked 34" on the overall ranking. The responding clients ranked this
factor in the second position with RII of (0.786) while the consultants ranked it in the
sixth position with RII of (0.700). This result showed that the size of project has a week
effect on the accuracy of cost estimation in Gaza Strip due to its small size and simple
scope. This result is very close to the results obtained with Elhag et al (2005) where their
results respondents ranked this factor in the 30™ position out of 67 factors. Moreover, it is
supported by Skitmore and Drew (2003) who stated that this factor is one of the most

determinant factors of project costs.

" Location of project (town , village, camp)" and " Type of structures (concrete, steel,
masonry...etc) " were ranked in the last two positions by both clients and consultants for

this group with a low relative important indices of (0.646), (0.637) respectively and 61"
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and 62" in the overall ranking respectively. The clients and consultants are satisfied that
these factors could not affect on the accuracy of pre-tender cost estimate. These results
are justified because all cities and villages in Gaza Strip are accessible by means of
suitable roads infrastructure, and the size of projects in Gaza Strip are small and simple
execution so these factors have a little affect in tender estimation. These results were
completely matched with Elhag et al (2005) where their results respondents ranked these
two factors in the last position in project characteristics group. While, the results are not
in line with Odusami and Onukwube (2008) who ranked "Project Location" factor in the
8™ position out of 21 factors with a relative index of (3.70), and ranked " Type of
structures " factor in the 14™ position out of 21 factors with a relative index of (3.44).
Moreover, the results are not in line with Akintoye (2000) who stated that the remoteness
of site must be analyzed completely for cost elements that are unique to the location and
have the greatest effect on the cost estimate. He ranked "Project Location" factor in the 9™
position out of 24 factors with mean rank (3.798), and ranked " Type of structures " factor

in the 12™ position out of 24 factors with mean rank (3.76).

4.3.3.1 Kendall's Coefficient of Concordance Test for degree of agreement between
the clients and consultants (factors related to project characteristic )

To determine whether there is a significant degree of agreement among the both clients
and consultants in the factors related to project characteristic, Kendall's coefficient of

concordance is used as a measure of agreement among respondents.

Null Hypothesis: Ho: There is insignificant degree of agreement among the clients and
consultants.

Alternative Hypothesis: H1: There is significant degree of agreement among the clients
and consultants.

The Kendall's coefficients of concordance (WK) found equal 0.768 with P-value (Sig.)
which is less than the level of significance, o = 0.05, which lead to reject the null

hypothesis, Ho. Therefore, It was concluded that there is sufficient evidence to support
the alternative hypothesis, H1. Hence, there is a significant degree of agreement among

the clients and consultants in this group.
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4.3.3.2 Mann-Whitney Test for the differences between means (factors related to

project characteristic )

The results illustrated in Table 4.14 shows that the p-value (Sig.) is greater than the
level of significance o = 0.05 for this group, As such, there is insignificant difference
between the clients and consultants respondents means toward the factors related to
project characteristic.

Table 4.14: Mann-Whitney test of project characteristic group and their p-value

Clients Consultants
Group Std. Std. P-value
Mean RI Deviation | Mean | RI Deviation
project characteristic 3.614 0.723 0.580 3.545 0.709 0.609 0.781

4.3.4. Factors related to contract requirement and procurement method (Group 4)

Table 4.15 shows the relative importance indices and ranks of factors related to contract
requirement and procurement method. This group contains 9 factors. In this part, only the

most important factors and the least important factors will be discussed.

Table 4.15: Rank and RII of factors related to contract requirement and procurement method

Both clients and

Clients Consultants Overall
consultants
Factors Rank
RII | Rank | RII | Rank | Ru | Group
Rank
Type of contract 0.782 3 0767 | 4 0.774 4 28
Tender selecthn r_nethod (open, 0813 2 0.833 2 0814 2 20
selected, negotiation, ..etc.)
0.858 1 0.875 1 0.866 1 10

Clear contract conditions

Method of procurement (traditional,
design and build, project 0.711 6 0.750 6 0.723 6 45
management, etc)

Risk sharing between construction

. 0.742 5 0.758 5 0.749 5 37
parties
Content of disputes resolution
methods clause 0.689 8 0.642 9 0.674 9 56
(litigation/arbitration/others)
Amount of specialist work 0.769 4 0.825 3 0.791 3 24
The Faxes and other financial 0711 6 0.725 7 0717 7 47
requirements on tender
Advanced payment 0.689 8 0.725 7 0.703 8 49

All factors 0.752 0.767 0.757
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From Table 4.15, it is shown that, "Clear contract conditions” was ranked in the first
position by both clients and consultants for this group with relative important index of
(0.866) and ranked 10™ on the overall ranking. Also, each of them separately ranked it in
the first position with RII of (0.858) and (0.875) respectively. Both clients and consultants
have a strong conformity at this factor to be in the first position. This emphasize that, this
factor is considered to be one of major factors that affect the accuracy of pre-tender cost
estimate because many types of defects could occur to contract documents such as the
omission of certain general conditions, special provisions, arrangement of contact
divisions, ambiguous wording in the arbitration clause, etc. The obtained results is agreed
with Dysert (2006) who stated that clear contract conditions and specifications ensure the
proper delivery of service by the contractors, and protect the organization from loss or

damages.

"Tender selection method" was ranked in the second position by both clients and
consultants for this group with relative important index of (0.814) and ranked 20™ on the
overall ranking. Also, each of them separately ranked it in the second position with RI1I of
(0.813) and (0.833) respectively. Both clients and consultants have a strong conformity at
this factor to be in the second position. The result is in line with results obtained with
Elhag et al (2005) where their results respondents ranked this factor in the 2% position in
contract requirement group and 24™ position out of 67 factors. From the statistics
computed for this group, it is evident that respondents regarded the factors contained
within the group as having little effect upon construction cost estimates. This concluded
that no evidence was found to favor the management contracting procurement system

over the traditional contracting method in reducing the overall construction costs.

" Amount of specialist work " was ranked in the third position by both the clients and
consultants with RII of (0.791) and ranked 24™ on the overall ranking. The responding
clients ranked this factor in the fourth position with RII of (0.769) while the consultants
ranked it in the third position with RIl of (0.825). The result is in line with results
obtained with Madi (2003) where their results respondents ranked this factor in the 22"
position out of 51 factors with mean rank (3.12). Moreover, it is very close to the results
obtained with Odusami and Onukwube (2008) where their results respondents ranked this
factor in the 18" position out of 21 factors with a relative index of (3.22). And similar
result was found by Akintoye (2000) study in which this factor was ranked in the in the
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20" position out of 24 factors. He stated that specialist works are most likely to be
undertaken by subcontractors, in addition to work that requires off-site production such as

steel and concrete prefabrication.

" Type of contract " was ranked in the fourth position by both the clients and consultants
with RII of (0.774) and ranked 28" on the overall ranking. The responding clients ranked
this factor in the third position with RII of (0.782) while the consultants ranked it in the
fourth position with RI1I of (0.767). This emphasize that, type of project affects the cost of
project because of the risk involved in some type of contact ( i.e lump sum contact). The
obtained result is agreed with Elhag et al (2005) where their results respondents ranked
this factor in the 5™ position in contract requirement group and in 46™ position out of 67

factors.

" Advanced payment” and " Content of disputes resolution methods clause " were ranked
in the last two positions by both clients and consultants for this group with a low relative
important indices of (0.703), (0.674) respectively and 49™ and 56" in the overall ranking
respectively. The clients and consultants are satisfied that these factors could not affect on
the accuracy of pre-tender cost estimate. These results are justified because the projects in
Gaza Strip are generally small sizes and the contracts usually do not include a clause of
advanced payment in their conditions. These results were supported by Madi (2003) who
argued that these two factors have a moderate effect under the group of contract
requirement. Moreover, these results were completely matched with Elhag et al (2005)
where their results respondents ranked " Content of disputes resolution methods clause "

factor in the 55" position out of 67 factors with severity index (62.83).

4.3.4.1. Kendall's Coefficient of Concordance Test for degree of agreement
between the clients and consultants (factors related to contract
requirement and procurement method)

To determine whether there is a significant degree of agreement among the both clients

and consultants in the factors related to contract requirement and procurement method,

Kendall's coefficient of concordance is used as a measure of agreement among

respondents.
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Null Hypothesis: Ho: There is insignificant degree of agreement among the clients and
consultants.

Alternative Hypothesis: H1: There is significant degree of agreement among the clients
and consultants.

The Kendall's coefficients of concordance (WK) found equal 0.800 with P-value (Sig.)
which is less than the level of significance, a = 0.05, which lead to reject the null

hypothesis, Ho. Therefore, It was concluded that there is sufficient evidence to support
the alternative hypothesis, H1. Hence, there is a significant degree of agreement among

the clients, and consultants in this group.

43.4.2. Mann-Whitney Test for the differences between means (factors related
to contract requirement and procurement method)

The results illustrated in Table 4.16 shows that the p-value (Sig.) is greater than the
level of significance o = 0.05 for this group, As such, there is insignificant difference
between the clients and consultants respondents means toward the factors related to

Contract requirement and procurement method.

Table 4.16: Mann-Whitney test of contract requirement and procurement method group

Clients Consultants
Group Std. Std. P-value
Mean RI Deviation | Mean | RI Deviation
Contract requirement
and procurement 3.758 | 0.752 0.609 3.833 0.767 | 0.558 0.662
method

4.3.5. External factors and market conditions ( Group 5)

Table 4.17 shows the relative importance indices and ranks of factors related to external
factors and market conditions. This group which is related to the external factors and
market conditions contains 14 factors. In this part, only the most important factors and the

least important factors will be discussed. The overall factors are shown in Table 4.17.
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Table 4.17: Rank and RI1 of factors related to market conditions

Clients Consultants 2100 @ IS &g Overall
consultants
Factors Rank
RII [Rank | RIl | Rank | Ril | Group
Rank

l\_/laterlal (prices /availability /supply /quality 0947 1 0.967 1 0.954 1 1
/imports)

Labor (_cqsts favailability /performance 0.840 4 0800 5 0.829 5 15
/productivity)

Equipment (costs/availability/supply/condition 0827 6 0800 5 0.820 6 19
[/performance)

Impact of government regulations requirement 0.667 13 0.608 12 0.649 13 60
Number of competitors in the market 0.800 8 0.633 11 0.746 9 38
CIassnjcaﬂon and level of competitors in the 0.809 7 0.708 8 0.777 7 27
tendering

Bidding climate comprising of competitiveness 0.796 9 0.683 10 0.757 8 36
i\i/lnl]J(IetlpIe projects being advertised at the same 0.764 10 0.692 9 0.743 10 39
The prevailing economic climate 0.836 5 0.842 4 0.840 4 13
Currency exchange fluctuation 0.889 3 0.850 3 0.877 3 9
Timing of advertisement ( weather effects) 0.711 12 0.574 13 0.670 12 57
Social and cultural impact 0.551 14 | 0.508 14 0.540 14 64
Closure and blockade 09471 1 1098 2 0.951 2 2
Donor type 0.738 11 | 0.725 7 0.734 11 42

All factors 0.794 0.740 0.778

From Table 4.17, it is shown that, " Material (prices/availability/supply/quality/imports)"
was ranked in the first position by both clients and consultants for this group with relative
important index of (0.954) and ranked 1% on the overall ranking. Also, each of them
separately ranked it in the first position with RII of (0.947) and (0.967) respectively. Both
clients and consultants have a strong conformity at this factor to be in the first position.
This result is justified, because any problem of materials in price, availability, supply,
quality, and imports would significantly affect the progress of project. In case of borders
closures, construction materials are run out from markets, leading to elevated prices by
suppliers, in addition, the quantity of materials entering Gaza Strip are limited. During
any closure the construction process is suspended, so this factor has to be considered very
carefully by estimators in preparing their pre-tender estimate. These results are supported
by Enshassi et al ( 2007) who stated that continuous increase in materials rate may be
justified by the repeated closure on Gaza Strip and the instability of local market. And
with Elhag et al (2005) where their results respondents ranked this factor in the 2%
position in market conditions group but in the 17" position out of overall ranking.
Besides, the obtained results from this study at this factor is higher than Odusami and
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Onukwube (2008) results that ranked this factor in the seventh position out of 21 factors
with a relative important index of (3.78). The discriminations between the obtained
results in this research and others could be return to the different environmental
conditions between Gaza strip and UK and Nigeria.

" Closure and blockade " was ranked in the second position by both the clients and
consultants with RII of (0.951) and ranked 2** on the overall ranking. The responding
clients ranked this factor in the first position with RIl of (0.947) while the consultants
ranked it in the second position with RIl of (0.954). Both clients and consultants have a
strong conformity that the closure affects the accuracy of pre-tender cost estimate. This
may be effects the increasing of materials price, non availability of materials during the
closure period. The obtained results are in line with Al-Shanti (2003) who studied the
effect of closure on projects cost in Gaza strip. He revealed that all respondents (100%)
agree that the closure has big effect on the prices of the basic materials such as cement
and aggregate, which result in an increase of project cost. Moreover, the results are
supported by Madi (2003) who ranked this factor in third position out of all ranking with
mean rank (4.53). The results of the survey regarding the factors of market conditions
shown that these factors have the most important effect the accuracy of pre-tender cost

estimate in Gaza Strip.

" Currency exchange fluctuation " was ranked in the third position by both the clients and
consultants with RII of (0.877) and ranked 9" on the overall ranking. Also, each of them
separately ranked it in the third position with RII of (0.889) and (0.850) respectively.
Both clients and consultants have a strong conformity at this factor to be in the third
position. The results revealed in a clear manner that, the clients and consultants point of
view regarding this factor is more intensive and important. Gaza Strip currency is new
Israeli shekel. However most construction projects financing by US Dollars. Any severely
changes in the currency exchange rates and huge inflations of the currencies force many
contractors to increase their tender price in order to minimize the risk of any potential
increase in the unit price of construction materials. The obtained result is matching with
Enshassi et al ( 2007) case study, in which the winning contractor did not pay any
attention to currency exchange fluctuations, since the tender’s currency was in US
Dollars. He also mentioned that if the tender’s currency was in the local currency, he
might have increased his tender’s. This factor was ranked in the eighth position out of
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highest ten factors affecting tender cost estimate. Besides, the obtained results from this
study at this factor is higher than Madi (2003) results that ranked this factor in the sixth
position out of 51 factors with mean rank (4.02).

" The prevailing economic climate " was ranked in the fourth position by both the clients
and consultants with RIl of (0.840) and ranked 13" on the overall ranking. The
responding clients ranked this factor in the fifth position with RIl of (0.836) while the
consultants ranked it in the fourth position with RIl of (0.842). This emphasized that,
when the economy in Gaza Strip is buoyant and stable contractors tend to be less
competitive in tendering and when there is economic recession they are more
competitive, since the pre-tender estimate is an attempt to forecast the contractor’s tender
sum. The obtained results are lower than Akintoye (2000) results that ranked this factor in
the fourth position out of 24 factors. And Odusami and Onukwube (2008) study in which
this factor was ranked in the in the fourth position out of 21 factors with a relative
important index of (4.12) and indicated that, this factor has to be considered by estimators

in preparing their pre-tender estimate.

" Impact of government regulations requirement " and " Social and cultural impact " were
ranked in the last two positions by both clients and consultants for this group with a low
relative important indices of (0.649), (0.540) respectively and 60™ and 64" in the overall
ranking respectively. The clients and consultants are not satisfied that these factors could
affect on the accuracy of pre-tender cost estimate. These results were supported by Al-
Kaldi (1990) who argued that these two factors have a low significance on estimating
process and scored 50% and 61% respectively. Moreover, these results were completely
matched with Elhag et al (2005) where their results respondents ranked " Impact of
government regulations requirement " factor in the 60" position out of 67 factors with
severity index (60.00).
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4.35.1. Kendall's Coefficient of Concordance Test for degree of agreement
between the clients and consultants ( factors related to external factors
and market conditions)

To determine whether there is a significant degree of agreement among the both clients

and consultants in the factors related to external factors and market conditions, Kendall's

coefficient of concordance is used as a measure of agreement among respondents.

Null Hypothesis: Ho: There is insignificant degree of agreement among the clients and

consultants.

Alternative Hypothesis: H1: There is significant degree of agreement among the clients

and consultants.

The Kendall's coefficients of concordance (WK) found equal 0.842 with P-value (Sig.)
which is less than the level of significance, o = 0.05, which lead to reject the null
hypothesis, Ho. Therefore, It was concluded that there is sufficient evidence to support
the alternative hypothesis, H1. Hence, there is a significant degree of agreement among

the clients, and consultants in this group.

4.35.2. Mann-Whitney Test for the differences between means ( factors
related to external factors and market conditions)

The results illustrated in Table 4.18 shows that the p-value (Sig.) is greater than the level
of significance a = 0.05 for this group. As such, there is insignificant difference between
the clients and consultants respondents means toward the factors related to external
factors and market conditions.

Table 4.18: Mann-Whitney test of external factors and market conditions group

Clients Consultants
Group Std. Std. P-value
Mean RI Deviation | Mean RI Deviation
External factorsand | 5 g1 | () 794 0.420 3.698 | 0.740 0.569 0.058
market conditions
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4.3.6. Comparison between all groups of ranking of factors affecting accuracy of
pre-tender cost estimate in Gaza Strip

Table 4.19 shows the comparison of results of all groups of factors affecting accuracy of

pre-tender cost estimate in Gaza Strip according to relative importance index of each

group.

Table 4.19: Rank and RII of all groups

. Both clients and
Group Clients Consultants consultants
RII Rank RII Rank RII Rank
Factors related to consul_tants, design 0.809 1 0.788 1 0.802 1
parameters and information
Factors relatgc_i to external factors and 0.794 2 0.740 3 0.778 9
market conditions
Factors related to contract requirement
and procurement method 0.752 3 0.767 2 0.757 3
Factors related to clients characteristics | 0.739 4 0.718 4 0.732 4
Factors related to project
characteristics 0.723 5 0.709 5 0.720 5

From Table 4.19, it is shown that, " Factors related to consultants, design parameters and
information " was ranked in the first position by both the clients and consultants with RII
of (0.802). Also, each of them separately ranked it in the first position with RIl of (0.809)
and (0.788) respectively. Six factors out of the 10 top factors being related to this group.
This emphasized that, this is the most important group of factors affecting the accuracy of
pre-tender cost estimate. Also it emphasized that, the consultants, design parameters and
information are crucial in accurate estimation of construction costs at the pre-tender stage.
Also these findings indicated that construction project costs were more affected by
architects and consultants than by others. This result is in line with Trost and Oberlender
(2003) and Elhag et al (2005).

On the other hand, it is shown that, " Factors related to external factors and market
conditions " was ranked in the second position by both the clients and consultants with
RIl of (0.778). The responding clients ranked this group in the second position with RII
of (0.794) while the consultants ranked it in the third position with RII of (0.740). This
group consist of fourteen factors, three factors out of the 10 top factors being related to
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this group. Two of them which are " Material (prices/ availability/ supply/ quality/
imports)" and " Closure and blockade"” were ranked as the most important factor by both
the clients and consultants respectively. Gaza Strip is an occupied territory that suffers
from bad political and economic situations, and closure of borders which are under Israeli
control. Frequent closures of borders lead to shortage of materials which are necessary for
construction processes. Also closures lead to escalate the prices of these materials and
eventually result in economic inflation side. Closure of borders largely contributes to the
paralysis of construction related activities and consequently leads to damage the
construction industry in Gaza Strip. This result is in line with At and Okintoye and
Fitzgerald (2000) who stated that external factors have significant influence on the

accuracy of estimation..

On the other hand, it is shown that, " Factors related to contract requirement and
procurement method " was ranked in the third position by both the clients and consultants
with RII of (0.757). The responding clients ranked this group in the third position with
RII of (0.752) while the consultants ranked it in the second position with RIl of (0.767).
Nine factors are included in this group. The top factor in this group is " Clear contract
conditions " which rank 10" overall. This is an indicate that the clear contact conditions

have a clear effect on tender prices.

Moreover, it is shown that, " Factors related to clients characteristics " was ranked in the
fourth position by both the clients and consultants with RII of (0.732). Also, each of them
separately ranked it in the fourth position with RII of (0.739) and (0.718) respectively.
This group contains seven factors. The top ranked factors in this group are " Client
experience level " which rank 12" overall and " Clear scope definition for the client "
which rank 16™ overall. It is evident that both clients and consultants regarded the factors
contained within the group as having little effect upon the accuracy of pre-tender cost

estimate in Gaza Stip.

Finally, it is shown that, " Factors related to project characteristics " was ranked in the last
position by both the clients and consultants with RIl of (0.720). Also, each of them
separately ranked it in the last position with RII of (0.723) and (0.709) respectively. This
group includes eleven factors. The top ranked factors in this group are " Project

complexity " which rank 22ed overall and " Site conditions " which rank 29th overall.
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All factors of this group have low importance index with respect to other factors in this

research. It is evident that, factors related to this group having exert little influence in the

preparation of construction estimates.

4.3.7. Comparison among clients and consultants regarding to the important
factors affecting accuracy of pre-tender cost estimate in Gaza Strip

Table 4.20 shows the most important ten factors affecting accuracy of pre-tender cost

estimate in Gaza Strip organized by both clients and consultants.

Table 4.20: Ten most important factors affecting accuracy of pre-tender cost estimate in Gaza Strip

Rank Overall results RII Clients RII Consultants RII
Material (prices/ Material (prices/ Material (prices/
1 availability/ supply/ quality/ | 0.954 | availability/ supply/ quality/ | 0.947 | availability/ supply/ quality/ 0.967
imports) imports) imports)
2 Closure and blockade 0.951 Closure and blockade 0.947 Closure and blockade 0.958
3 Project team's experience in 0.937 Project team's experience in 0.933 Project team's experience in 0.950
the construction type ' the construction type ' the construction type '
4 The experience and skill 0917 Clear and de_ta_ll d_rawmgs 0929 The experience and skill 0933
level of the consultant and specifications level of the consultant
Clear and detail drawings The experience and skill Quality of information and
5 and specifications 0.914 level of the consultant 0.916 flow requirements 0.904
6 Quality of |nfc_>rmat|on and 0.894 Accuracy _and rella_blllty of 0.902 Completeness_ of cost 0.900
flow requirements cost information information
7 Completeness of cost 0891 | Clientexperience level | 0.ggg | Clearand detail drawings 0.883
information and specifications
8 Accuracy _and rella_blllty of 0.891 Currency ex_change 0.889 Clear contract conditions 0.875
cost information fluctuation
9 Currency ex_change 0877 Quality of |nfc_>rmat|on and 0.886 Accuracy _and rella_blllty of 0867
fluctuation flow requirements cost information
10 Clear contract conditions 0.866 Com_pleteness_ of cost 0.884 Currency ex_change 0.850
information fluctuation

From Table 4.20, it is shown that, " Material (prices/availability/supply/quality/imports)",

" Closure and blockade ", and ' Project team's experience in the construction type " were

identified as the three most important factor affecting accuracy by both clients and

consultants. These results show how these factors can greatly affect the accuracy of pre-

tender cost estimate in Gaza Strip.
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In addition, there are six more factors between clients and consultants; these factors are "
The experience and skill level of the consultant "," Clear and detail drawings and
specifications "," Quality of information and flow requirements "," Completeness of cost
information "," Accuracy and reliability of cost information ", and " Currency exchange

fluctuation "

" Clear contract conditions " was ranked eighth according to consultants' results and it
was not listed within the ten important factors in the clients' results. On the hand, " Client
experience level " was ranked seventh according to clients' results and it was not listed
within the ten important factors in the consultants' results. This conclude that, there are no
big differences between both clients and consultants perspectives regarding the ranking of

most important ten factors affecting accuracy of pre-tender cost estimate in Gaza Strip.

4.3.8. Ranking of all factors affecting accuracy of pre-tender cost estimate in Gaza
Strip

Table 4.21 shows the rank of all factors affecting accuracy of pre-tender cost estimate in

Gaza Strip from point view of clients and consultants.

Table 4.21: Ranking of all factors affecting accuracy of pre-tender cost estimate in Gaza Strip

RII Rank
All Factors Group
Material (prices/ availability/ supply/ quality/ imports) 0.954 1 E;(rt]zri?ia:)lnfsactors and market
Closure and blockade 0.951 2 E(;(rt]gri?iz;lnfsactors and market
Project team's experience in the construction type 0.937 3 gr? dn?:flzmzzt%f'gn parameters
The experience and skill level of the consultant 0.917 4 gr?dn?r?flgimz,tgzslgn parameters
Clear and detail drawings and specifications 0.914 5 z(a:r? dn?rl#gim;gf'gn parameters
Quality of information and flow requirements 0.894 6 gr? dn?:flzmzzt%f'gn parameters
. . Consultants, design parameters
Completeness of cost information 0.891 7 and information
- . . Consultants, design parameters
Accuracy and reliability of cost information 0.891 7 and information
Currency exchange fluctuation External factors and market
y g 0.877 9 conditions
Clear contract conditions Contract requirement and
0.866 10 procurement method
. Consultants, design parameters
Completeness of project documents 0.863 11 and information
Client experience level 0.843 12 Clients characteristics
- . T . Consultants, design parameters
Availability of all fields of specialization in a project team 0.840 13 and information
The prevailing economic climate External factors and market
P g 0.840 13 conditions
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RII Rank
All Factors Group
- L External factors and market
Labor ( costs/availability/performance/productivity) 0.829 15 conditions
Clear scope definition for the client 0.826 16 Clients characteristics
Desianer's experience level Consultants, design parameters
g P 0.823 17 and information
R Consultants, design parameters
Estimating method used 0.823 17 and information
. - . External factors and market
Equipment (costs/availability/supply/condition/performance) 0.820 19 conditions
Auvailability of data base of bids on similar project (Historical Consultants, design parameters
cost data). 0.814 20 and information
. . Contract requirement and
Tender selection method (open, selected, negotiation, ..etc.) 0.814 20 procurement method
Project complexity 0.806 22 Project characteristics
- . - Consultants, design parameters
Applicability of cost information 0.797 23 and information
- Contract requirement and
Amount of specialist work 0.791 24 procurement method
. . . Consultants, design parameters
Procedure for updating cost information 0.788 25 and information
. . - Consultants, design parameters
Time allowed for preparing the cost estimate 0.786 26 and information
s . . . External factors and market
Classification and level of competitors in the tendering 0.777 27 conditions
Contract requirement and
Type of contract 0.774 28 procurement method
. - . Consultants, design parameters
Impact of team integration and alignment 0.766 29 and information
. - . Consultants, design parameters
Buildability of design 0766 | 29 | and information
Site conditions ( topography, hot area,..etc) 0.766 29 Project characteristics
Site constraint (access, storage, electricity..etc) 0.760 32 Project characteristics
Method of construction /construction techniques . .
. Project characteristics
requirements 0.760 32
. . . . . Consultants, design parameters
Quality of the assumptions used in preparing the estimate 0.759 34 and information
Project size 0.759 34 Project characteristics
Bidding climate comprising of competitiveness External factors and market
9 P 9 P 0.757 36 conditions
. . . . Contract requirement and
Risk sharing between construction parties 0.749 37 procurement method
. . External factors and market
Number of competitors in the market 0.746 38 conditions
. . Consultants, design parameters
Level of involvement of the project manger 0.743 39 and information
Impact of project schedule 0.743 39 Project characteristics
. . . . . External factors and market
Multiple projects being advertised at the same time 0.743 39 conditions
Donor tvoe External factors and market
yP 0.734 42 conditions
Utilization of checklists to ensure completeness and technical Consultants, design parameters
basis 0.729 43 and information
Level of communication with Client and other design team Consultants, design parameters
consultants 0.729 43 and information
Experience of procuring construction 0.723 45 Clients characteristics
Method of procurement (traditional, design and build, project Contract requirement and
management, etc) 0.723 45 procurement method
. . . Contract requirement and
The taxes and other financial requirements on tender 0.717 47 procurement method
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RII Rank

All Factors Group

Project team's capability to control the project Consultants, design parameters

0.706 48 and information
Advanced payment Contract requirement and

0.703 49 procurement method
Financial capabilities of the client 0.697 50 Clients characteristics
Site requirements 0.694 51 Project characteristics
Client's evaluation and awarding policy 0.686 52 Clients characteristics
Project duration 0.686 52 Project characteristics
Type of client (Government/ UN Agencies/ NGOs ...etc) 0.683 54 Clients characteristics
Volume of consultant's workload during estimation 0.677 55 gr? dn?#;gfir;gsa,ts)enslgn parameters
Content of disputes resolution methods clause Contract requirement and
(litigation/arbitration/others) 0.674 56 procurement method
Timing of advertisement ( weather effects) 0.670 57 E())(rtlgri?iilnfsactors and market
Type of project (residential, commercial, industrial,....etc) 0.669 58 Project characteristics
Client’s method of payment 0.666 59 Clients characteristics

External factors and market

Impact of government regulations requirement 0.649 60 conditions

Location of project (town, village camp) 0.646 61 Project characteristics

Type of structures (concrete, steel, masonry...etc) 0.637 62 Project characteristics

Number of estimating team members 0.600 63 g:r? dn?#]!gimsa’tgis'gn parameters
. . External factors and market

Social and cultural impact 0.540 64 conditions

From Table 4.21, the respondents of clients and consultants ranked the " Material
(prices/availability/supply/quality/imports)" in the first position. " Closure and blockade "
was ranked as the second important factor affecting accuracy of pre-tender cost estimate.
The results as shown in table 4.20 illustrate that the both clients and consultants agreed
that "Material ( prices/ availability/ supply/ quality/ imports) ", "Closure and blockade ",
" Project team's experience in the construction type "," The experience and skill level of
the consultant ", " Clear and detail drawings and specifications ", " Quality of information
and flow requirements ", " Completeness of cost information " ," Accuracy and reliability
of cost information ", " Currency exchange fluctuation ", and " Clear contract conditions "
were the top ten and most important factors affecting pre-tender cost estimate in Gaza
Strip. The discussion and analysis of most important factors was mentioned in the

previous paragraphs at this chapter.
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4.4, Section Three : Clients / Consultants relationship

One of the research objectives is to study the relationship between the perspective of
clients and consulting firms of the essential factors affecting accuracy of pre-tender cost

estimate in Gaza Strip. In order to reach the requirements, two type of tests were used.

4.4.1. Kendall's Coefficient of concordance test for degree of agreement
between the clients and consultants
To determine whether there is a significant degree of agreement among the both clients
and consultants, Kendall's coefficient of concordance is used as a measure of agreement
among respondents. The calculated Kendall's Coefficients of concordance for each group
are listed in Table 4.22.

Null Hypothesis: Ho : There is insignificant degree of agreement among the clients and

consultants.

Alternative Hypothesis: H1: There is significant degree of agreement among the clients

and consultants.

The results illustrated in Table 4.22 shows that the p-values (Sig.) are less than the level
of significance o = 0.05, which lead to reject the null hypothesis, Ho. Therefore, It was
concluded that there is sufficient evidence to support the alternative hypothesis, H1.

Hence, there is a significant degree of agreement among the clients, and consultants.

Table 4.22: Kendall's Coefficient of concordance

Group KW Sig.
Factors related to clients characteristics 0.760 0.000*
Factors related to consultants, design parameters and information 0.894 0.000*
Factors related to project characteristics 0.768 0.000*
Factors related to contract requirement and procurement method 0.800 0.000*
Factors related to external factors and market conditions 0.842 0.000*
All groups 0.872 0.000*

* The agreement is significant at level of significant a = 0.05
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4.4.2. Mann-Whitney Test for the differences between means

Mann-Whitney test to examine if there is a statistical significant difference between the
clients and consultants respondents means toward the factors affecting accuracy of pre-

tender cost estimate in Gaza Strip.

Ho: There is no difference of the opinions between clients, and consultants in the factors
related to the all factors affecting pre-tender cost estimate in Gaza Strip at significance
level o =0.05.

The results illustrated in Table 4.23 shows that the p-value (Sig.) is greater than the level
of significance o = 0.05 for each group, which lead to accept the null hypothesis and then
there is insignificant difference between the clients and consultants respondents means

toward the factors affecting pre-tender cost estimate in Gaza Strip.

Table 4.23: Mann-Whitney test of each groups and their p-values
Clients Consultants
Group Mean Rl | Std. D. | Mean Rl | Std. D. | P-value

Factors related to clients
characteristics

3.695 | 0.739 | 0.633 3.589 | 0.718 | 0.668 0.352

Factors related to consultants,

: - . 4,047 | 0.809 | 0.313 3.941 | 0.788 | 0.340 0.394
design parameters and information

Factors related to project

e 3.614 | 0.723 | 0.580 3.545 | 0.709 | 0.609 0.781
characteristics

Factors related to contract
requirement and procurement 3.758 | 0.752 | 0.609 3.833 | 0.767 | 0.558 0.662
method

Factors related to external factors

" 3.971 | 0.794 | 0.420 3.698 | 0.740 | 0.569 0.058
and market conditions

All groups 3.877 | 0.775 | 0.328 3.766 | 0.753 | 0.394 0.217
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CHAPTER 5: CONCLUSIONS AND RECOMMENDATIONS

5.1.  Introduction

This chapter includes the conclusions and practical recommendations to improve the cost
estimation practice in the Gaza Strip in the pre-tender stage, and additional studies in this
subject are proposed. This research aimed to assist clients and consultants in Gaza Strip in
improving the predictive ability of the pre-tender cost estimate by exploring the affecting

factors of estimate accuracy.

This research had four primary objectives, which were achieved through the data
collection using survey techniques and the detail analysis of the survey results. The first
objective was to identify the factors affecting accuracy of pre-tender cost estimate in
Gaza Strip. The second objective was to study the perspective of clients of the essential
factors affecting accuracy of pre-tender cost estimate in Gaza Strip. The third objective
was to study the perspective of consulting firms of the essential factors affecting accuracy
of pre-tender cost estimate in Gaza Strip. The last objective was to study the relationship
between the perspective of clients and consulting firms of the essential factors affecting

accuracy of pre-tender cost estimate in Gaza Strip.

These objectives were achieved through two interdependent phases. The first phase
included an intensive literature review. This phase was necessary to identify potential
factors that affect the accuracy of pre-tender cost estimate. The literature review and pilot
interviews helped in identifying 64 potential factors which are grouped into five groups.
These groups are client characteristics, consultant, design parameters and information,
project characteristics, contract requirement and procurement method, and external

factors and market conditions.

The second phase included the necessary steps in collecting all required information. A
questionnaire was sent to 50 clients and 28 consultants in Gaza Strip. Only 46 clients and

24 consultants participated in the survey.
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5.2.  Conclusions:
Based on the results obtained from this research, the following conclusions of the

research are drawn:

e An exploration of factors affecting the accuracy of pre-tender cost estimate was
conducted in order to find the degree of importance for each factor. The result of
analysis of 64 factors considered in the questionnaire filled by representative
sample of professional clients and consultants concluded that the ten most

important factors affecting the accuracy of pre-tender cost estimate are:

Material (prices/ availability/ supply/ quality/ imports)
Closure and blockade

Project team's experience in the construction type

The experience and skill level of the consultant

Clear and detail drawings and specifications

Quality of information and flow requirements
Completeness of cost information

Accuracy and reliability of cost information

© 00 N o g B~ w DN PE

Currency exchange fluctuation

10. Clear contract conditions

These findings show how these factors can greatly affect the accuracy of pre-tender cost
estimate. Both clients and consultants have to be aware for these factors during preparing
the pre-tender estimate.

e The five least important factors as agreed by two professionals clients and
consultants are Impact of government regulations requirement, Location of
project (town , village camp ), Type of structures (concrete, steel, masonry...etc),
Number of estimating team members, and Social and cultural impact. The results
show that these factors have a little affecting on the accuracy of pre-tender cost
estimate. However, it is preferable to be considered by both clients and

consultants during preparing cost estimate.
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"Material (prices/ availability/ supply/ quality/ imports)" is given the highest
rank of all the 64 factors. This result was expected, and this might be due to the

borders closures and instability of political situations in Gaza Strip.

" Closure and blockade" is the second important factor affecting accuracy of pre-
tender cost estimate. This result will reflect that, the closure has big effect on the
prices of the basic materials such as cement and aggregate, which result in an
increase of project cost. This factor ranked in this position due to the current

political situation in Gaza Strip.

The major factors in the client characteristics group which affect accuracy pre-
tender cost estimate are " Client experience level "," Clear scope definition for the
client ", and " Experience of procuring construction ". From these results it can be
concluded that, the client experience plays a significant role in estimate accuracy.
Moreover, Clients should clearly identify their requirements and needs whither

they will be able to achieve them with their financial ability.

The major factors in the consultants, design parameters and information group
which affect accuracy pre-tender cost estimate are " Project team's experience in
the construction type ", " The experience and skill level of the consultant”, and
" Clear and detail drawings and specifications”. From these results it can be
concluded that, the accuracy of a cost estimate is highly dependent on the level of
estimator experience, project team's experience, and architects experience. Such

experiences may be the fastest method to produce quality cost estimate.

The major factors in the project characteristics group which affect accuracy pre-
tender cost estimate are, " Project complexity "," Site conditions ", " Site
constraint” and " Method of construction /construction techniques requirements".
From these results it can be concluded that, to produce an accurate estimate the
estimator must have the high knowledge of project characteristics such as the

project complexity, site conditions, site constraint and method of construction.

The major factors in the contract requirement and procurement method group
which affect accuracy pre-tender cost estimate are,” Clear contract conditions ",

" Tender selection method ", and " Amount of specialist work ". These results
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reflect the importance of contact requirement and procurement method, and how

affect in cost estimating accuracy.

The major factors in the external factors and market conditions group which
affect accuracy pre-tender cost estimate are,” Material (prices /availability /supply
/quality/imports)","Closure and blockade”, and "Currency exchange fluctuation *.
This result indicates the materials are considered the main factor that affects the
project price. In Gaza Strip and according to extra ordinary political and
economic situation, there are great difficulties to get materials, specially because
the borders of Gaza Strip is controlled by Israeli occupation. Moreover, the Israeli
closure on Gaza Strip is another factor which affects the prices of the basic
materials such as cement and aggregate. These factors increase the final cost of

the project.

The overall results in the five groups indicated that, the factors that are related to
consultants, design parameters and information were ranked in the first position
among other groups with a relative important index of (0.802). The factors that
are related to external factors and market conditions were ranked in the second
position with a relative important index of (0.778). The factors that are related
to contract requirement and procurement method were ranked in the third
position with a relative important index of (0.757). The factors that are related to
clients characteristics were ranked in the fourth position with a relative
important index of (0.732), while the factors that are related to project
characteristics were ranked in the last position with a relative important index of
(0.720). This emphasized that, the consultants, design parameters and information

are crucial in accurate estimation of construction costs at the pre-tender stage.

Six out of the 10 top factors being related to the consultants, design parameters
and information group. These findings indicated that construction project costs

were more affected by architects and consultants than by others.

From the results, it was concluded that, two parties clients and consultants
generally agree in the ranking order of the factors affecting accuracy of pre-
tender cost estimate. This was proven by high Kendall's coefficients of

concordance achieved within each group. The results revealed that, both clients
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and consultants have the same concerns on factors that affect the accuracy of pre-

tender cost estimate.

e From the results by used Mann-Whitney test, it was concluded that, there is no
difference of the opinions between clients and consultants in the factors affecting

accuracy of pre-tender cost estimate at significance level of 0.05.

5.3. Recommendations
The following recommendations are the most important ones that can be deduced by this

research:

e Clients and consultants should give more attention to cost estimating process in
order to enhance productivity and accuracy. They should monitor the performance
of their estimates in terms of accuracy and hire a qualified technical staff in order

to obtained the accurate estimate.

e A clear identification of the construction project requirements is essential before
the start of the estimate. Care by clients should be taken to keep changes in the

scope of work as minimum as possible.

e Clients and consultants should prepare cost estimates using as complete a set of

drawings and specifications as possible

e The consultant must efficiently manage the design process to provide the best

information possible to the client for effective decision making.

e Clients and consultants should obtain accurate information from manufacturers

and suppliers about the cost of materials or systems.

e Clients and consultants should review drawings, specifications, and construction
sequences and durations to determine total construction costs. A site visit is
strongly recommended to enable the cost engineer to relate the physical
characteristics of the project to the available design parameters and details. This
is particularly important on projects with unusual site conditions, major

maintenance and repair projects.
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5.4.

After every project is complete, clients and consultants have to compare actual
costs with projected costs to evaluate their cost estimating proficiency and

improve their skill.

Clients and consultants are recommended to use keep continuously records for all
cost related data and built a historical database of finished project. This unique
database should be the main source of information that will be used in estimating
future projects. This information should be organized in a computerized system to
improve the accuracy of cost estimation practice in Gaza Strip.

Estimates based on updated price information should be considered in order to

come up with accurate estimate and avoid any wrong estimation.

Strong control in the material price by the Government should be made to

minimize or eliminate the supplier manipulation.

Government is recommended to adopt material prices list to enable estimators, if

there is a change in the costs of certain items, to come up with the best estimates.

It is recommended to conduct training courses, seminars, and workshops in
estimating methods, estimating process and computer applications in estimating.
This training, seminars, and workshops aim to improve the local practice in cost
estimating and increases the capabilities of estimators in using estimating software

packages.

Recommendations for future studies
It is suggested to that the boundaries of such a study should be widened to include
West Bank.

The same study might be conducted to analysis previous actual completed projects

It is suggested that a study might be conducted on the effects of the construction

industry demand on the availability and cost of the material.
A study could be performed to find factors affecting materials cost in Gaza strip.

The same study might be conducted to include the other factors affecting the

estimated cost that were important but were not listed in the questionnaire.
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Annex (1): The Questionnaire (Arabic Version)
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Factors Affecting Accuracy of Pre-tender Cost Estimate in Gaza Strip

Dear Client/Consultant,

To start, | would like to present my appreciation and thanks to you for taking part of your
time and effort to complete this questionnaire.

This questionnaire aims to study the factors affecting accuracy of pre-tender cost estimate
in Gaza Strip. This is part of partial fulfillment of the requirements for degree f master of
science in construction management from the Islamic University-Gaza. We are hoping
that the result of this questionnaire will improve the ability of consultants for estimation
tender at project pre-tender stage

Information in the questionnaire :
The information in the questionnaire will be used for academic research with complete
commitment foe absolute confidence to your information.

Content of questionnaire :
This questionnaire is divided into two sections to accomplish the aim which was put for:-

Section (1) : Respondents' general information.
Section (2) : Factors affecting accuracy of pr-tender cost estimate.

Researcher Supervisor
Munther Abdel-Hadi Prof. Dr. Adnan Enshassi
2009
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Section One: Respondents' general information

1.1 Type of Works [ Consultant [ Client ( Ministry, municipality, International Institutions,
NGO's..)

1.2 Position of Respondent

[ Project Manager [1Head of Department [ Office Eng. [1 Estimator [1 Other (Mention pls) ----

1.3 Respondent's years of experience

ClLessthan5years [15-10years [111-15years [More than 15 years

1.4 Client/Consultant's years of experience

[JLess than 10 years  [110-15years [116-20 years  [] More than 20 years

1.5 The number of projects that your organization preparing cost estimate for in the pre-
tender stage during the last five years

[ Less than 10 OlFrom (10-15) [ From (21-30) [ More than 30

1.6 The size of projects that your organization preparing cost estimate for in the pre-
tender stage during the last five years (Million Dollars)

[]Less than 5 ClFrom5tolessthan 10 [ From 10 to less than 15 [ 15 or over

1.7 Are you satisfied with the current level of pre-tender cost estimate accuracy?

O Very satisfied [ Satisfied [ Neutral [ Not satisfied [ Very not satisfied

1.8 Is there an estimating unit in your organization /firm? [ Yes LI No

1.9 How many employees are working in estimating unit in your organization / firm?

[] Less than 3 ]34 (14 or more

1.10 In case of there is no an estimating unit in your organization/firm, in your opinion,
what are the main reasons for not existing of an estimating unit?

] Estimating unit is not necessary.
[IVolume of the work is small, so there is no need for estimating unit.

[ increase the general overhead of the organization / firm

L] Other reasons,
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Section Two: Factors affecting accuracy of pre-tender cost estimate

From the literatures and the adopted pilot study, it was found that, five groups can be categories as a
factors affecting accuracy of pre-tender cost estimate . Group of these factors related to the client
characteristics. The second group related to the consultant, design parameters and information. The
third group, related to the project characteristics. The fourth group, related to the contract requirement

and procurement method, while the fifth group related to the external factors and market conditions.

Please express your opinion on how the degree of importance of these factors affecting the accuracy

of pre-tender cost estimate.

Degree of Importance

No. Factors affecting accuracy of pre-tender cost Very Important Somewhat Little Not
estimate Important P important | Importance | Important
1 | Factors related to clients characteristics
1.1 Type of client (Government/ UN Agencies/ NGOs
) ...etc)
1.2 | Client experience level
1.3 | Clear scope definition for the client
1.4 Financial capabilities of the client
1.5 | Client’s method of payment
1.6 | Experience of procuring construction
1.7 | Client's evaluation and awarding policy
o | Factors related to consultants, design parameters and information
2.1 | The experience and skill level of the consultant
2.2 . . . . .
Project team's experience in the construction type
2.3 | Designer's experience level
2.4 | Number of estimating team members
2.5 Availability of all fields of specialization in a
: project team
2. Project team's capability to control the project
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Degree of Importance

team consultants

No. Factors affecting accuracy of pre-tender cost Very Important Somewhat Little Not
estimate Important P important | Importance ;| Important

o  Factors related to consultants, design parameters and information ( continue )
2 7 Impact of team integration and alignment
2.8 | Level of involvement of the project manger
2.9 Availability of data base of bids on similar project

) (Historical cost data):
2 .10 | Quality of information and flow requirements
2 .11 | Completeness of cost information
2 .12 | Accuracy and reliability of cost information
2.13 Applicability of cost information
2 .14  Procedure for updating cost information
Utilization of checklists to ensure completeness and
2.15 . )
technical basis

2 16 Quality of the assumptions used in preparing the

: estimate
2 .17 | Estimating method used
2 .18 | Volume of consultant's workload during estimation
2 .19 | Time allowed for preparing the cost estimate
2.20 Buildability of design
2 .21 | Clear and detail drawings and specifications
2 .22 | Completeness of project documents
2.23 Level of communication with Client and other design
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Degree of Importance

No. Factors affecting accuracy of pre-tender cost Very Important Somewhat Little Not
estimate Important P important | Importance ;| Important
3  Factors related to project characteristics
Type of project (residential, commercial,
3.1 . .
industrial,....etc)
3.2  Type of structures (concrete, steel, masonry...etc)
3.3 | Projectsize
3.4 Project duration
3.5 | Location of project (town, village camp)
3.6 | Site conditions ( topography, hot area,..etc)
3.7 . . .
Site constraint ( access, storage, electricity..etc)
3.8 Site requirements
3.9 Project complexity
Method of construction /construction techniques
3.10 requirements
3 11 Impact of project schedule
4  Factors related to contract requirement and procurement method
4.1 Type of contract
4.2 Tender selection method (open, selected, negotiation,
: ..etc.)
4.3 Clear contract conditions
4.4 Method of procurement (traditional, design and build,
) project management, etc)
4.5 . . . i
Risk sharing between construction parties
Content of disputes resolution methods clause
4.6 S e
(litigation/arbitration/others)
4.7 | Amount of specialist work
4.8 | The taxes and other financial requirements on tender
4.9

Advanced payment
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Degree of Importance

No. Factors affecting accuracy of pre-tender cost Very Important §omewhat Little Not
estimate Important important | Importance . Important
5  External factors and market conditions
5.1 | Material (prices/availability/supply/quality/imports)
5.2 | Labor ( costs/availability/performance/productivity)
5 3 Equipment (costs/availability/supply/condition
: /performance)
5.4 | Impact of government regulations requirement
5.5 | Number of competitors in the market
5.1 | Material (prices/availability/supply/quality/imports)
5 6 Classification and level of competitors in the
: tendering
5.7  Bidding climate comprising of competitiveness
5.8 Multiple projects being advertised at the same time
5.9 | The prevailing economic climate
5.10 | Currency exchange fluctuation
5.11  Timing of advertisesment ( weather effects)
5.12 | Social and cultural impact
5-13 Closure and blockade
5.14  Donor type
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Annex (3): Questionnaire Validity
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A. Factors related to the clients’ characteristics:

Table (1) clarifies the correlation coefficient for each factor of clients’ characteristics
and the total of this group. The p-values (Sig.) are less than 0.05, so the correlation
coefficients for all factors of this group are significant at a = 0.05, so it can be said

that the factors of this group are consistent and valid to be measure what it was set for.

Table 1: Correlation coefficient of each factor of clients’ characteristics and the total of this

group
Spearman P-Value
No. Factor Corre!a'glon (Sig.)
Coefficient
1 Type of client (Government/ UN Agencies/ NGOs ...etc) 0.605 0000*
2 Client experience level 0.285 0.008"
3 Clear scope definition for the client 0.327 0.003°
4 Financial capabilities of the client 0.604 0.000°
5 Client’s method of payment 0.650 0.000"
6 Experience of procuring construction 0.660 0.000"
7 Client's evaluation and awarding policy 0.638 0.000"

* The agreement is significant at level of significant a = 0.05

B. Factors related to the consultants, design parameters and information:

Table (2) clarifies the correlation coefficient for each factor of consultants, design

parameters and information and the total of this group. The p-values (Sig.) are less than

0.05, so the correlation coefficients for all factors of this group are significant at oo = 0.05,

S0 it can be said that the factors of this group are consistent and valid to be measure what

it was set for.

Table 2: Correlation coefficient of each factor of consultants, design parameters and information and
the total of this group

Spearman

. P-Value

No. Factor Correlation (Sig.)

Coefficient g-

1 The experience and skill level of the consultant 0.222 0.032"

2 Project team's experience in the construction type 0.250 0.018

3 Designer's experience level 0.513 0.000
4 Number of estimating team members 0.330 0.003°
5 Availability of all fields of specialization in a project team 0.344 0.002°
6 Project team's capability to control the project 0.588 0.000"
7 Impact of team integration and alignment 0.403 0.000"
8 Level of involvement of the project manger 0.224 0.031"
Auvailability of data base of bids on similar project (Historical *

9 | et conn) 0.293 0.007

117

www.manaraa.com



Table 2: Correlation coefficient of each factor of consultants, design parameters and information and
the total of this group ( continue)

Spearman
No. Factor Correlation Pgiah)]e
Coefficient g-
10 Quality of information and flow requirements 0.259 0.015"
11 Completeness of cost information 0.217 0.036°
12 Accuracy and reliability of cost information 0.266 0.013
13 Applicability of cost information 0.493 0_000*
14 Procedure for updating cost information 0.423 0.000"
15 Utilization of checklists to ensure completeness and technical *
basis 0.620 0.000
16 Quality of the assumptions used in preparing the estimate 0.333 0_003*
17 Estimating method used 0.280 0.009°
18 Volume of consultant's workload during estimation 0.461 0.000°
19 Time allowed for preparing the cost estimate 0.492 0.000"
20 | Buildability of design 0.459 0.000"
21 Clear and detail drawings and specifications 0.501 0.000"
22 Completeness of project documents 0.350 0.002"
23 Level of communication with Client and other design team *
consultants 0.594 0.000

* The agreement is significant at level of significant a = 0.05

C. Factors related to the project characteristics

Table (3) clarifies the correlation coefficient for each factor of project characteristics and
the total of this group. The p-values (Sig.) are less than 0.05, so the correlation
coefficients for all factors of this group are significant at a. = 0.05, so it can be said that

the factors of this group are consistent and valid to be measure what it was set for.

Table 3: Correlation coefficient of each factor of project characteristics and the total of this group

Spearman
No. Factor C(?rre!aﬁon Pi;/izh;e
Coefficient ) _
1 Type of project (residential, commercial, industrial,....etc) 0.671 0.000
2 Type of structures (concrete, steel, masonry...etc) 0.736 OOOO*
3 Project size 0.659 0.000"
4 Project duration 0.657 0-000:
5 Location of project (town , village camp) 0.525 0.000
6 Site conditions ( topography, hot area,..etc) 0.544 0.000"
7 Site constraint (access, storage, electricity..etc) 0.648 0-000:
8 Site requirements 0.577 0.000
9 Project complexity 0.540 0.000"
10 Method of construction /construction techniques requirements 0.561 0.000°
11 Impact of project schedule 0.569 0.000*

* The agreement is significant at level of significant a = 0.05
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D. Factors related to the contract requirement and procurement method

Table (4) clarifies the correlation coefficient for each factor of contract requirement and

procurement method and the total of this group. The p-values (Sig.) are less than 0.05, so

the correlation coefficients for all factors of this group are significant at o = 0.05, so it

can be said that the factors of this group are consistent and valid to be measure what it

was set for.

Table 4: Correlation coefficient of each factor of contract requirement and procurement method and
the total of this group

Spearman
No. Factor Correlation P(;/iah;e
Coefficient g-
1 Type of contract 0.608 0.000
2 Tender selection method (open, selected, negotiation, ..etc.) 0.711 0.000
3 Clear contract conditions 0.459 0.000
4 :\n/lglt]god of procurement (traditional, design and build, project 0.666 0.000
gement, etc)
5 Risk sharing between construction parties 0.544 0.000
6 Content of disputes resolution methods clause 0.530 0_000*
(litigation/arbitration/others) )
7 Amount of specialist work 0.455 0_000*
8 The taxes and other financial requirements on tender 0.572 0.000"
9 Advanced payment 0.468 0.000

* The agreement is significant at level of significant a = 0.05

E. External factors and market conditions

Table (5) clarifies the correlation coefficient for each factor of external factors and market

conditions and the total of this group. The p-values (Sig.) are less than 0.05, so the

correlation coefficients for all factors of this group are significant at a = 0.05, so it can be

said that the factors of this group are consistent and valid to be measure what it was set

for.

Table 5: Correlation coefficient of each factor of external factors and market conditions and the total
of this group

Spearman
No. Factor Cc?rre!a’gion Pg/iglt;e
Coefficient '
1 Material (prices/availability/supply/quality/imports) 0.474 0.000
2 Labor ( costs/availability/performance/productivity) 0.474 0.000"
3 Equipment (costs/availability/supply/condition/performance) 0.546 0.000"
4 Impact of government regulations requirement 0.560 0.000"
5 Number of competitors in the market 0.700 0.000”
6 Classification and level of competitors in the tendering 0.572 0.000
7 Bidding climate comprising of competitiveness 0.545 0.000°
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Table 5: Correlation coefficient of each factor of external factors and market conditions and the total
of this group ( continue)

8 Multiple projects being advertised at the same time 0.682 0.000"

9 The prevailing economic climate 0.508 0.000"
10 | Currency exchange fluctuation 0.555 0.000"
11 | Timing of advertisement ( weather effects) 0.639 0.000"
12 Social and cultural impact 0.571 0.000"
13 Closure and blockade 0.333 0-002:
14 Donor type 0.508 0.000

* The agreement is significant at level of significant a = 0.05
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