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ABSTRACT

Effective estimating and tendering process is a key to the success of a construction
project. The preparation of cost estimate for a project is one of the most difficult tasks
in project management. Nowadays, successful cost estimating has to be based on
thorough and updated information, and processed utilizing a well designed estimating
software.

The aim of this thesis has been to explore the local practice in construction cost
estimating and develop a cost estimating system to facilitate the local estimating
practice mainly in building construction. Construction cost estimating related
literature has been generaly reviewed; meanwhile some estimating software packages
have been reviewed also. The researcher explores Microsoft Excel capabilities and
tries to acquire the skills needed to utilize these capabilities in developing a cost
estimating system which he names "Gaza Estimator Software" (GES).

A survey questionnaire supported by personal interviews is used to explore the local
practice in cost estimating. Fifty-one questionnaires are distributed to contractors of
first, second, and third classes. Forty questionnaires are received and analyzed.

The study shows that most of contracting companies are still estimating the projects
manually. Shortage of user friendly estimating software packages and lack of
available qualified personnel in using computer-based estimating systems are
considered the main obstacles in using computer in construction estimating.

GES is a PC-based system which has been designed to run under Microsoft Windows.
Microsoft Excel is used in developing GES, as most companies in Gaza Strip are
familiar with it. Full description of GES has been given with detailed implementation
procedures. GES has been evaluated to test its suitability to local estimating practice.
Evaluation of GES has addressed both conceptual and practical issues.

One of the main recommendations of this research is to encourage local contracting
companies to have an estimating software package and use it in estimating the works
in order to get more accurate estimates, save time, minimize error, and hopefully to
have better chance to win bids.
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CHAPTER 1
INTRODUCTION

1.1 General

Estimating is a fundamental part of construction projects. Effective estimating is one
of the main factors of the success of a construction project. The successful contractor
must bid low enough to obtain the work, yet high enough to make profit. Literature
shows that computer-based estimating systems have gained a wide acceptance in the
construction industry. In this thesis the researcher has tried to explore the estimating
common practice amongst Gaza Strip contractors and develop a computerized cost
estimating system.

1.2 Rationale

Estimating processis an important element of the construction industry. The success
or failure of a project is dependent on the accuracy of estimates. Accurate estimates
optimize good contracting (Ahuja, et a, 1994).

The increasing scope and complexity of construction projects, along with a greater
number of externaly imposed requirements, has expanded the challenge to project
management for the successful completion of the projects. This must be accompanied
by improvement in the project management. Since the cost estimate is an important
factor of construction project management, it should have its significant share in this

improvement.

Computer software systems are widely used in construction management in the
developed countries. Yet, using of computer applications is ill in its early phases of
development in the developing countries. So, it is logical that computerization has
emphasis in the process of improvement of project management practice in

developing countries.

The success of a contractor depends upon cost estimates of projects, not only to
obtain a job, but also to construct the facility with the highest profit. The result of a



high estimate would be to lose the job; the result of alow estimate could be to win the
job, but to lose money in the construction process (Hendrickson, 2000).

The magjority of local contractors in Gaza Strip have poor experience in cost
estimating practice. Estimating software systems are not quite available and there is a
shortage in qualified persons to use these software packages. The results obtained
from studying the local practice in estimating is used to develop a computerized
estimating system in order to improve the capabilities of local contractors in handling
the estimating functions.

To the researcher knowledge, a little research effort has been done to investigate the
estimating common practice of Gaza Strip contracting companies. It is important to
explore and evaluate this practice, and then offer recommendations and develop
practical tools to improve the existing practice.

1.3 Research Aim

The aim of this research is to explore the existing common practice in cost estimating
for the building construction projects in Gaza Strip. Also the research aims at
developing a computerized estimating system that suites, and hopefully improves, the
local practice.

1.4 Resear ch Objectives
The aim of this research can be broken down into the following objectives:

1. To investigate the local practice of cost estimating in contracting companies in
Gaza Strip.

2. To explore the influence of the Isragli closure on material prices, materials
availability, and projects cost.

3. To find out the benefits of using computerized packages in estimating the
works.

4. To explore the obstacles which face the local contractors in using estimation
software packages.



5. To develop a computerized system in cost estimating to improve the common
existing practice.
6. To evaluate the system by experienced contractors.

1.5 Scope

This research aims at developing an estimating computerized system to improve the
estimating common practice of Gaza Strip contracting companies. It is addressed to
handle the cost of measured contracts with bill of quantities. The prospective main
users are the genera contractors, and the system should consider their own needs in
the first place. The system deals with the costs incurred by the contractor from the
moment s/he receives the hill of quantity (B/Q) till the time of preparing the final

estimate of the project and bid submission.
1.6 Outline M ethodology

The research is conducted through the following stages:

First Stage: literature Review
Cost estimate related literature is reviewed to identify the main topics to be handled in
this research. This stage includes also review of available cost estimating software

packages. The researcher also explores the Microsoft Excel capabilities.

Second Stage: Field Survey

A survey of the local estimating practice of contracting companies in Gaza Strip is
made. A structured questionnaire is used and the person in charge of estimating in the
company is interviewed. Statistical analysis for questionnaires is done by using
Statistical Package for the Social Sciences (SPSS). Discussion is made for the
obtained results.

Third Stage: M odel formulation and Evaluation
An estimating computerized system is developed based on the results obtained from
field survey, review estimating software packages, and exploring the Ms Excel

capabilities. This system is evaluated by experienced contractors.



1.7 Resear ch Importance

Cost estimate improvement is one of the main elements of improving the construction
industry. The construction industry involves many parties: owners, designers,
contractors, field managers, subcontractors, suppliers, craftsmen, etc. The contractor
plays a centra role in construction project. Enhancing the contractor's capability to
manage the cost estimate of the project will surely bring an improvement to

construction industry as awhole.

The construction sector has been the fastest growing sector in the Palestinian
economy during the past ten years. The construction sector in the Palestinian
Territories has played an important role in the economic development. It contributes
around 10% of the Palestinian gross domestic product (G.D.P.) (PECDAR, 2002).

In the last few years construction industry has attracted more and more qualified
personnel. Many of them are company owners, company managers, and project
managers. They are more prepared to employ Information Technology in their

business.

In Gaza Strip, the amount of a wining bid is almost always lower than the amount of
the A/E estimate. This may refer to:

high competition.

poor manageria experience of contractors in management.

inaccurate estimates.

external factors which affect material prices and materials availability.
1.8 Thesis Contents

Apart from this chapter there are other five chapters and nine annexes. Chapter 2
presents the literature review of cost estimating for construction projects. In chapter 3,
the Methodology adopted in this research including the questionnaire design and the
method of analysis is introduced. Analysis of the surveyed results and discussion of

these results are presented in chapter 4.



Gaza Estimator Software (GES) is discussed in detail in chapter 5. The discussion
includes concept, description, implementation, and evaluation of GES. Chapter 6
presents conclusions, recommendations for many parties involved in construction, and

recommendations for further studies

There are nine Annexes which supplement these chapters. They are:
Annex 1: The questionnaire (In Arabic).

Annex 2: The questionnaire (English Version).

Annex 3: Review of Estimating Software Packages.

Annex 4: Proposed Coding System.

Annex 5: Gaza Estimator Software (GES) Sample Forms

Annex 6: GES Implementation: Illustrated Example

Annex 7: A proposed Summary Sheet Form.

Annex 8: Evaluation questionnaire (In Arabic).

Annex 9: Evaluation questionnaire (English Version).



CHAPTER 2
CONSTRUCTION COST ESTIMATING

2.1 Introduction

Construction is a unique industry, which is essentialy risky because most projects must
be priced before they are constructed, whereas in other industries the selling price is
based on known manufacturing costs. A serious industry problem is inaccurate estimating
(Ahuja et a. 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).

The process of cost estimates needs accurate details that, needs a lot of patience. In
addition, this process may determine the success or failure of the project completely, and
determine the probability of gaining the bid or not, and thus this will determine the extent
of the profit or the loss of the contractor (Jar-Allah 1993).

Construction estimating has been referred to as a blend of both art and science (Opfer and
Son 2002) quoted (Woodward and Chen 1999, Mathis and Toole 1986). The science
aspects come from the applications of mathematics and formulas to derive a cost for the
proposed work. The art aspects come from the fact that judgment and experience are key
elements towards the successful cost determination (Opfer and Son 2002).

The bidding, for construction contracts is the life blood of a construction company. The
first step towards being awarded a construction contract is to participate in submitting
bids. Most construction contracts are awarded to the lowest bidder. If a company does not
bid, it will not be awarded contracts, and thus, has no chance of earning monetary return
(Pannell and Murphy 1994).

2.2 Definitions

a. Cost & Price

Stewart (1991) defines the Cost as the total amount of all the resources required to
perform the activity, but the price is the total amount paid for that activity. Price equals
the cost plus the desired profit.

Price = Cost + Profit.



b. Cost Engineering

Hendrickson (2000) says that according to the American Association of Cost Engineers,
"cost engineering is defined as that area of engineering practice where engineering
judgment and experience are utilized in the application of scientific principles and
techniques to the problem of cost estimation, cost control and profitability."

The responsihilities of the project cost engineer are estimating total cost of the project,
budgeting, cost control, cost forecasting, cost analysis, and planning and scheduling
(Patrascu 1978).

c. Cost Estimate

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. Steward (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 isthe predicted cost of executing the work™.

As defined by (Ahuja, et al, 1994) cost estimate is "the Estimate at best is an
approximation of the expected cost of the project”.

2.3 Work Breakdown Structure (WBYS)

The Work Breakdown Structure (WBS) describes the work elements of a project in a
logical hierarchy, (Barrie and Paulson 1992). The WBS divides the project into
identifiable parts that can be managed; it is graphical display of the project that shows the
divison of work in a multi-level system. The WBS is the foundation of a project
management system (Oberlender 1993).

Figure 2.1 isasmpleillustrative example of a WBS for a project.

At the highest level shown the facility to be achieved as result of the construction activity.
At the lowest level is the work task or activity that can be subdivided into work
assignments for individual groups (Ahujaet a. 1994).



Project

. . s Level |
Site-work On-Site Utilities Buildings 4+— Major Facilities
. . . . Level I
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Work Item
Drives Parking Architectural Structural Mechanical Electrical
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Work Work Work Work Packages
Package Package Package

Figure 2-1 lllustrative Work Breakdown Structure (WBYS).
Source: (Oberlender, 1993)




The WBS is designed to set forth a common numbering system that can be applied at
various levels to structure both cost and schedule planning and reporting (Barrie and
Paulson 1992).

2.4 Coding Systems

The importance of coding systems is, to provide a common language of identification and
a means of communication to be used by al those concerned with project (Ahuja et al.
1994, and Hendrickson 2000). Coding not only reduces confusion but also encourages all
team members to speak the same language; it is a key to computer processing (Ahuja et
al. 1994). Coding systems reduce the length or complexity of the information to be
recorded. Common coding systems also aid in the retrieval of historical records of cogt,
productivity and duration on particular activities (Hendrickson 2000).

A coding system alows data to be collected and summarized according to a pyramidal
system (Ahuja et al. 1994). The coding systems used by the contractors are not
standardized. Contractors often use their own individual coding systems, which they have
tailored to suit their particular operations (Clough 1986).

Singh (1999) states that the coding system should be simple and flexible, but at the same
time it should be such that, it is possible to identify operations which may appear similar,

but are actually quite different.
2.5 Database and Information for Estimating

Database system has been developed to assist a contractor in preparing bids that improve
chances of winning over the competition (AbouRizk et a. 1993). Database management
systems are designed to help in the developing of cost estimate system (Oxley and Poskitt
1992). The database must contain all the necessary elements so it can be managed to
generate the desired information reports and to retain historical information in a suitable
format (Ahuja et a. 1994). Information for estimating is normally not recovered from the
cost accounting system until after project completion, or at least not until all the work
type being reported has been finished. This information is the maximum value in the
future (Clough 1986).

The database should be designed to facilitate annual updates and be usable on a going
forward basis (Pension Plan Mortality, Turnover Data Base, and Table Construction
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2002). Formally, a database is a collection of stored operational information used by the

management and application systems of some particular enterprise (Hendrickson 2000).

Ritz (1994) says that most contractors have complete in-house estimating departments,
with extensive files of historical cost data relating to the specific types of projects done by
that firm. Developing and maintaining historical cost files is expensive, and it is one of
the key advantages that a contractor can offer an owner. The historical data file contains
the information derived from previous projects executed by the company and is updated
at the conclusion of each job. It concludes unit rates for cost elements (materials, labors,
plants). These data are obtained from the cost control system (Ahuja et a. 1994).

2.6 Competition in Construction Projects

In general terms it can be stated that the owner is interested in the bidding process in
order to achieve a most competitive price from the bidding contractors. The construction
company bidding on the projects is interested in earning the maximum profit and aso
maintaining a competitive edge over its competitors (AbouRizk et a. 1993).

The competition among contractors in the area where the project is being constructed will
affect the cost of the project. Factors affecting competition include:
The number of qualified contractors operating in the project area. The more qualified
contractors, the greater the potentia for competitive pricing and the lower the
construction cost. The key here is in the phrase "qualified contractors,” contractors
who can successfully complete the project.
To obtain a competitive bid, the client must allow bidders some discretion in their
pricing of the project. The drawings and specifications must be specific enough to
convey to the contractor the level of quality you expect, but still leave them enough
choice to provide opportunities for them to select approaches, materials and personnel
which are perhaps less expensive than those which their competitors will choose.
(Developing Construction Cost Estimates, 2002).

2.7 Basic Tools Required for Cost Estimating

Summarizing Stewart (1991), four basic tools required for preparation of the cost
estimating which are:
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a) Information

Every cost estimate must be based on complete, thorough, and modern information
relating to the project. The information takes many forms, among them drawings,
specifications, production schedule, actual production labor-hour and cost records, hand-
books, professional and reference books, personal knowledge, and market surveys. A
reliable and usable cost estimate can be formulated by selecting the right information
from among this vast store of knowledge and synthesizing the information as inputs to the
cost estimate.

b) Methods

Before starting to develop a cost estimate, a decison must be made concerning the
estimating method or combination of methods to be used. The method chosen depends
principally on the time allotted to prepare the estimate and the accuracy of estimate.

c) Schedule

Preparation a schedule for the estimating activity itself is a vital tool required for the
development of a good cost estimate. For simple cost estimates a completion date is all
that is required. A detalled cost estimates or cost proposal activity, however, must be
supported by an estimating schedule that shows all phases of the estimating cycle.

d) Skills

A number of different skills are needed in the preparation of a cost estimate. Whether
these sKkills are possessed by one person or by an organization, it is necessary to arrange
for their availability and application to the cost estimating process during the appropriate
time phase of the estimating activity.

2.8 Stages of Estimating

Estimating is generaly categorized into three stages. quantity survey, pricing, and
bidding.

a. Quantity Survey

"A quantity survey, or takeoff, is the detailed compilation of quantity of each elementary
work item in the project. The quantity survey is the only accurate and dependable
procedure for compiling a detailed estimate” (Clough 1986).
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b. Pricing Activities

Kirk (1997) states that in the pricing section of an estimating, one of the goals is to obtain
current and representative costs through link with the local industry. The estimator should
perform activities in unit costs preparation. He must know about the materials and labor
involved and how they relate to other factors, such as time and function of the project. He
must obtain current prices from the industry by actually calling local material suppliers
and subcontractors.

c. Bidding Strategies

Pannell and Murphy (1994) define the bid strategy as the strategy to arrive at the best bid
is the bid strategy. Bidding is probably the most critical portion of an estimate. The magjor
reason is the pressure placed upon bidders on bid day. The bidder's reaction to this
pressure can directly affect the success of the bid, and ultimately the success of the
company. "Bidding deals with a multiplicity of variables, i.e., the bidder makes a series of
many choices. The bidder makes these choices guided by convention, experience,
personal preferences and values. Evidence points to the probability that organizations can
and often do fail because of poor bidding" (Kirk 1997).

2.9 Cost Estimates Categories

Clough (1986) states that there are probably as many different estimating procedures as
there are contractors. He classifies the construction estimating into two major types
according to their functions which are:

Approximate (Preliminary) Estimates.

Fixed-Price (Detailed) Estimates.

29.1 Approximate (Preliminary) Estimates

Conceptua estimates are generally used by the owner of a project to determine the
approximate cost of a project before making a final decison to construct it. The
preparation of conceptua 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."

Summarizing Clough (1986), the general contractor may wish to compute an approximate
cost of work normally subcontracted, either to serve as a preliminary cost in its bid or to
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check quotations aready recelved from subcontractors. The methods which are
commonly used to prepare preliminary estimates are listed here:
a) Cost-per function: an analysis based on the estimated cost per item of use, such as

per patient, student, seat, car space, or unit of production.

b) Square-foot cost estimate: an approximate cost obtained by using an estimated price
each sguare foot of gross floor area

c) Cubic-foot cost estimate: an estimate based on an approximated cost for each cubic
foot of total volume enclosed.

d) Parameter cost estimate: an estimate involving unit costs, called parameter costs, for
each of severa different building components or systems. The costs of site work,
foundations, floors, exterior walls, interior walls, structure, roof, doors, glazed
openings, plumbing, heating, and ventilating, electrical work, and other items are
determined separately by the use of estimated parameter costs. These unit costs can be
based on dimensions or quantities of the components themselves or on the common
measure of building square footage.

2.9.2 Fixed-Price (Detailed) Estimates:

Detailed estimates sometime called final, definite, or contractor's estimates (Oberlende
1993). 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 a. 1994).

Hinze (1999) says that detailed estimates are generally prepared by contractors prior to
submitting bids on competitively bid contracts. A detailed cost estimate includes the cost
of materials, labour, equipment, subcontracted work, overhead, and profit. To prepare
project estimate, the estimator conducts a breakdown of the proposed project into the
necessary operation required to complete the project. As far as possible, the operation or
items appear in the estimate in the order that they will be performed in the project. This
reduces the danger of omitting the costs of one or more.

(Barrie & Paulson, 1992) state that after conceptual design has been approved and after
most or al of the detail design work is complete, approximate estimates are generaly
supplemented by detailed estimates. The detailed or definitive estimate is made when the
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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).

Clough (1986) classifies the fixed-price estimates into two forms which are widely used
in the construction industry. These are:

Lump-Sum Estimates.

Unit-Price Estimates

1. Lump Sum Estimate

Lump-sum estimates are applicable only when the nature of the work and quantities
involved are well defined by the bidding documents. Lump-sum estimating requires that a
quantity survey or quantity takeoff be made. This is a complete listing of all the materials
and items of work that will be required. Using these work quantities as bass, the
contractor computes the costs of the materials, labor, plant, subcontracts, and overheads.
The sum total of these individual items of cost constitutes the anticipated overal cost of
the construction. Addition of a markup yields the lump-sum estimate that the contractor

submits to the owner asits price for doing the work (Clough 1986).

2. Unit Price Estimate

Unit-price estimates can be compiled when quantities of work items may not precisely
determinable but the nature of the work is well defined. It should be noted that an
estimated quantity is shown for each item. (Clough 1986).

Hendrickson (2000) says that if the design technology for a facility has been specified,
the project can be decomposed into elements at various levels of detail for the purpose of
cost estimation. The unit cost for each element in the bill of quantities must be assessed in
order to compute the total construction cost. This concept is applicable to both design
estimates and bid estimates, athough different elements may be selected in the
decomposition.

The final cost is determined by multiplying the bid cost per unit by the actual quantity of
work that is installed by the contractor. Thus, the price that the owner will pay to the
contractor is not determined until the project has been completed, when the actual
guantities are known (Oberlende 1993).

(El-Samdony et al. 1997) state, "for unit price contract, a bill of quantities is divided into
individual work items, each of which is given a quantity calculated by the design team.
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The tenderers are instructed to quote a unit rate for each work item and multiply it by the
estimated quantity. The sum of these amounts becomes the tender price".

2.10 The Factors Affecting Construction Cost Estimate:

Some factors can individually affect construction cost estimating such as:

a Project Type: the type of the designing project has an impact on estimating
construction costs. The cost of construction depends on the time the contractors will
need to execute the work, the degree of speciaization of the work to be done, and the
cost of the materials.

b. Special Construction: complexity can greatly increase the cost of the project. These
conditions may include renovations, heavy loading, i.e. large quantities of files or a
library, hazardous materials, etc.

Cc. Project accessbility: sites may be difficult to access, either geographically or
because the space is used during business hours, requiring that the project be
scheduled for off hours.

d. Time of Year: building construction is a seasona enterprise. There are periods of the
year when contractors are busy and can barely keep up and then there are periods of
the year when they are likely to be looking for work.

e. Labor Rates: the general state of the economy will affect the cost of a project so it is
important to watch what is happening with the rate of inflation in developing accurate
construction estimates

f. Material Costs: the type and availability of a particular material can also affect your
approach to a cost estimate (Developing Construction Cost Estimates, 2002).

2.11 The Classification of Construction Costs

The construction costs can be classified into 4 types of costs, direct costs, site (project)
overheads, genera (company) overheads, and markup. Classification of construction

costs can be represented as shown in Figure 2.2.

2.11.1 Direct Costs:

The direct costs are mainly the labour, plant, materials and subcontractor costs involved
in executing the works (McCaffer and Baldwin, 1991). Hinze (1999) defines the direct
costs as the costs readily identified as being related to putting the facility components in
place. They represent the costs of the resources used on the activity, such as the materials

15



installed, workers and equipment used, and subcontractors. The cost of materials and the
cost of subcontracted work tend to be relatively fixed or not subject to considerable
variance. The biggest variable concerns the costs associated with labour and equipment. If
the productivity estimates are overestimated, the actual costs will be more than the
estimated cost. Overestimates on the productivity will result in longer duration to
complete the project. If the productivity is underestimated, the work will take more time
and the actual costs for an item will be less than the allocated budget for that work item.
The direct costs can be classified into four elements which are:

a. Material Cost

McCaffer and Baldwin (1991) state that the determination of the materials prices for
inclusion in the direct cost estimate may be considered to be one of the most precise
aspects of estimating. Due to the effects of inflation, the variance of delivery costs and
guantity discount, the estimator is usually required to obtain a quoted price for every
major material to include in the estimate. The estimator has to undertake the more
difficult task of determining allowances for material wastage, damage, theft and delivery

discrepancies in so far asthey affect the cost of the works.

Construction
Cost
A\ 4
A\ 4 A\ 4 A\ 4 A\ 4
Mark-Up General Site Direct
Overhead Overheads Cost
Y
»  Labor
A\ 4 Y
Profit Risk - -
(Contingency) > Material
Plant
Subcontractor

Figure 2.2 Classifications of Construction Costs
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b. Labor Cost

Summarizing Clough (1986), the labor costs are difficult to evaluate and cannot
be determined with the same degree of precision as can most other elements of
construction cost. Hendrickson (2000) says, "the term productivity is generaly
defined as a ratio of the production output volume to the input volume of
resources’.

The contractor have to use his own system to measure labor productivity at a site,
it is good practice to set up a system which can be used to track productivity
trends over time and in varied locations. Considerable efforts are required to
collect information regionally or nationally over a number of years to produce
such results. The productivity indices compiled from statistical data should

include parameters such as the performance of mgjor crafts, effect of project size,

type and location, and other major project influences.

c. Plants

Clough (1986) states that the equipment cost, like those of labor, are difficult to evaluate
with any exactness. Plant accounts for a substantial proportion of the total cost of most
engineering projects, but is less significant for buildings. The determination of the
expense rates for the plant items to be used on a project being estimated is an important
matter and requires considerable time and effort.

d. Subcontracts

Clough (1986) says that the quotations from subcontractors can be an important element
in the compilation of a project estimate, especially on building construction, where
subcontracting is utilized more extensively, on the average, than it is on engineering or
industrial construction. Unluckily, many of these bids may not submitted to prime
contractor until late in the bidding period, a factor that makes it difficult to study and
analyze them. Submission by telephone of bids by subcontractors, together with the
practice of making last-minute deductions, can make the final bid compilation a difficult
matter during that hectic period immediately before bid opening.
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2.11.2 Site (Project) Overheads

McCaffer and Baldwin (1991) define the site overheads as the costs which can be directly
attributable to a contract and broadly include: site staff; transport costs; welfare and site
office costs; insurances and bonds.

Site overheads are those that are not specifically identified as being associated with
particular work item. These costs are generally incurred whether or not productive work
is actually accomplished (Hinze 1999 and Forster 1981).

2.11.3 General (Company) Overheads

Clough (1986) states that general overhead or office overhead includes general business
expenses such as office rent, office insurance, heat, electricity, office supplies, furniture,
telephone, and the salaries of executives and office employees. Generally, contractors are
using percentage for these costs. However, Hinze (1999) defines the general costs as the
element of costs that covers the company-specific costs of running the business, such as
those for corporate office personnel, office services and supplies, and administration.
These costs continue even if only one job is being conducted by the company.

2.11.4 Markup

McCaffer and Baldwin (1991) state that the direct cost plus the site overheads are
called the 'cost estimate’. The bid total presented in the bid is a contractor's 'selling

price.

Margin of markup, is the percentage of the bidder's estimated cost of a contract
that is added to the bid amount to contribute to overhead and profit. The bid
amount is the total of the cost and the markup amount. A bid strategy is used to
determine percentage margin of markup to be added to the bidder's cost (Pannell
and Murphy 1994).

Nassar (2002a) states, "one of the most important aspects of the bidder's price
however, is the % markup it usesin its bid". Clough (1986) states that the markup
or margin is added at the close of estimating process and is an alowance for profit
plus other items such as contingency. Many factors must be considered in
deciding a markup figure, and each can have an influence on the value chosen.
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a. Risk Allowance (Contingency)

Ritz (1994) says that the amount of contingency alowance in any estimate is always a
point of discussion. We must remember that contingency is a factor added to cover the
two major unknowns present in all estimates:

Errors due to inaccurate or incomplete design data.

Errors of omission and commission in estimating.

(Ahuja et a. 1994) states that the contingency is a specific provision; it must be included
to account for unforeseen elements of cost. Nassar (2002b) quoted Raftery (1994) that
contractors, traditionaly, build a contingency amount in their bids after parameter
estimates are prepared. A contingency amount is included in each construction contract
and isincluded in the contract price.

Clear concise documents will alow the contractor to more accurately bid the project, and
reduce his concern for including a hefty contingency cost (Developing Construction Cost
Estimates, 2002).

b. Profit

Silberman (1993) states that the profit margin is added to the estimated cost of contract.
The basis for an estimate is the aggregate of all the direct costs of a project, site overhead,
general overhead, and other costs plus a contingency, a fee (profit) is added to these
costs. Clough (1986) says that the contracting firm's objective when it selects a markup
figure is to include the maximum possible profit, at the same time keeping its bid a a
competitive level.

2.12 The Estimating Process

It is understood that the cost estimates precedes the process of tendering, and so, it has
been supposed that al contract documents (specifications, drawings, bill of quantities,
etc.) are available, i.e. there is a precise description to the works that clarifies the
contractor duties and limits of his responsibilities (Jar-Allah 1993).

Sha’at (1993) states that cost estimating is a main and crucial component of any
contractor's work. Cost estimating for project begins, practicaly, when the contractor's
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decision to tender and getting the tender documents and ends with the submission of the

tender to the owner or her/his representative.

However, the main features of estimating procedure are quite common. Harris and
McCaffer (1995) give a fairly comprehensive description of the main steps in estimating
abill of quantities contract. The summary of this description is given below:

2.12.1 Decision to Tender

The decision to tender for a particular contract is mainly the responsibility of senior
management; there are three possible points during the estimating and tendering
processes where this decison must be made. The first point is during the pre-selection
stage. The second is after receiving all contract documents to review them and consider,
in the light of fuller information, whether he wishes to proceed or not. The third and final
point of decision whether to submit a tender after the estimate has been prepared and the
contractor is ready to submit.

2.12.2 Programming the Estimate

After receiving the contract documents and having decided to tender, the tasks required to
complete the estimate is programmed and a schedule must be prepared to show all phases
of the estimating cycle. Thisis necessary as the time to submit atender is limited.

2.12.3 Collection of Cost Information
The cost information required by the estimator is for
(8 labor
(b) Plant
(c) materials
(d) sub-contractors

a. Labor

The estimator is required to calculate the 'all-in' rate for each category of labor, which
is an hourly rate covering all wages and emoluments paid to the operative, al
statutory costs incurred and allowances for holidays and non-productive overtime. As
the all-in rates are calculated by the estimator they can be established early and
accurately in the estimating process.

The basis of this calculation is to determine the total worked hours in a year and the
total cost for the man-year and hence the cost per worked hour. The calculation is
complicated by the difference between the hours worked and the hours paid which
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exceeds the hours worked by such items as overtime allowances, public holidays and
inclement weather.

b. Plant

The hourly or weekly cost of equipment can ether be as a result of interna
calculation or as a result of quotations. Quotations for hire can either be internal rates
from the equipment department or from the contractor's plant subsidiary, or they can
be external hire rates from an independent equipment hire company. Calculated rates
or interna hire rates can be established very early in the estimating process. External
hire rates may take a little longer but it is unusual to suffer serious delays in receiving
guotations.

c. Materials

Materials quotations are more difficult in that materials not only form a significant
percentage of the works but to the instability of materials prices. Contractors have to
send out unique enquiries for almost all materials in every estimate prepared. The
materials enquiries include information such as the quantities required, the
specification, the approximate delivery dates and the terms and conditions upon which
the quotations are being invited.

To enable these enquiries to be sent out the estimator must go through the hill of
quantities and specification and extract the relevant information and prepare his list of
required materials. Because of the time taken to send out and receive quotations this
task of preparing the materials lists is undertaken very early in the estimating process.
The estimator is required when checking quotations to ensure that materials meet the
specification of the contract documents and can be delivered to the site at the times
required by the construction programme.

The determination of the materials prices for inclusion in the direct cost estimate may
be considered to be one of the most precise aspects of estimating. The process of
obtaining materials prices as has been described can be seen to consist solely of
contracting suppliers who have the material available and negotiating a suitable rate
under satisfactory contractual conditions. In addition, the estimator has to undertake
the more difficult task of determining allowances for material wastage, damage, theft
and delivery discrepancies insofar as they affect the costs of the works.

21



d. Sub-contractor

Sub-contractor enquiries also have to be sent out early and the estimator will prepare
lists of the items and work that will be sub-contracted. Following receiving the
guotations, they must be compared and the sub-contractors selected. The rates for the
selected sub-contractors will be included in the estimate together with allowances for
attendance and other services. The profit to be added to the main contractor's own
sub-contractors may be included at the estimating stage or left until the final additions
following the tender meeting. The difference between materials and sub-contractors is
that in most cases the materials costs are combined with equipment and labor to
produce costs rates for items of work whereas the sub-contractors' rates in many cases
will stand on their own together with an allowance for attendance.

The following briefly views the risk areas associated with the use of sub-contractors.

Attendances
Estimating attendances when comparing and selecting sub-contractors is assuming a
greater priority on estimating work. Not all quotations are constant in the attendance
requirement and comparing the simple quotations is inadequate. Very often a sub-
contractor will by negotiating take on more difficult attendances within his price.
Estimating attendances may in itself prove critical in winning a contract or indeed in
being able to execute a contract profitably.

Materials

The importance of material costs is that they represent the majority of the cost profile
of the construction industry. A small percentage cut in materials costs could bring
Sizeable increase in profits. The estimating of material cost in any tender is, therefore,
an important element and any inaccuracy in their estimates is likely to affect the
outcome of the tender and the profitability of the subsequent contract.

Many estimators have established within their companies standards for wastage of
materials. These standards however are largely based on their experience with their
own labour force or where their own labour had a large share of the work. There is
potential for the wastage rates to rise with the use of sub-contractors labor whose
desire to complete the work as soon as possible is high. Thus the materials wastage
allowance s likely to be a growing factor in the accuracy of an estimate.
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Output
The greater use of sub-contractors has reduced the importance of one of the
estimator's most difficult tasks; that of estimating labor and equipment outputs. But
the use of sub-contractors increases other difficulties. These difficulties lie in
guantifying the penalty of sub-contractors who prove unreliable and fail to complete
their work or disrupt the run of work. The contractor may not actualy suffer any
financial loss within the specific sub-contractor but he is left to face the cost of the
disruption. Evaluating the effects of potential disruption for the purpose of a claim

against the sub-contractor is difficult.

Management Control and Efficiency

Site management control and efficiency have always been a mgjor factor affecting the
level of estimating accuracy. The greater use of sub-contractors does not make site
management less important but it has changed its nature. The control and organization
of the arrival, departure and interactions of many sub-contractors has had to be
developed in companies that were previousy used to make their magor efforts in
controlling their own labour. It has aways been true that all things being equal
success of a contract is determined by the quality of the site management team. The
greater use of sub-contractors does not change this but has changed how it must be
achieved.

2.12.4 Project Study
To gain an appreciation of the project, the estimator will start the following tasks:
(a) A study of the drawings;
(b) A sitevisit and meeting with the client's or promoter's representative;
(c) The preparation of a method statement determining how the project will be
constructed.

2.12.5 Preparing the Estimate

The estimator's task is to determine the cost to the contractor of executing the work
defined in the contract documents. The estimator is required to establish the direct cost
rates for each item in the bill of quantities. A direct cost rate is a rate for the labor,
equipment, materials and sub-contractors, but exclusive of additions for site overheads,
head office overheads and profit. These will be assessed and included later.
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Determining a direct cost rate involves selecting the appropriate resources of labor,
equipment, and materials for the item of work (either a single bill item or a group of bill
items), selecting the output or usage rates for each resource or determining the elapsed
time that each resource (labor and equipment) will be employed and combining this with
the cost information collected. This combination of the unit cost of resources together
with the usage of resources to produce a direct cost for the work described in the bill item
or group of bill itemsisillustrated in Figure 2.3.

There are two main ways to calculate a bill item unit rates, the first is known as unit rate
estimating and the second is operational estimating.

(a) Unit Rate Estimating

The use of unit rate estimating is prevailing in building works. The basic of unit rate
estimating is the selection of the resources required and the selection of the output or
usage rates for those resources (i.e. labor, equipment or materials) the arithmetical
calculation is the output or usage rate combined with the unit cost. An output rate is
expressed as work quantity per hour (e.g. labor for placing concrete m3/hr) and a usage
rate is the time taken to do a fixed quantity of work (e.g. labor for placing concrete
hr/m3). Thus, by combining these with the cost of the resource ($/hr in the case of labor
and equipment) the cost per unit (e.g. labor for placing concrete, $/m3) can be
determined. The sum of the cost per unit for all resources is the estimate of the direct cost
rate.
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The following example is quoted from Harris and McCaffer (1995) for illustration the
unit rate calculation is given in Table 2.1. Supplementary cost calculations for this
example are shown in Table 2.2.

Table 2.1 Example of a unit rate build-up
(a) Example of bill item

Item description Units  Quantity Rate Extension

A. One brick wall in common

bricksin 1:3 cement mortar m2 100

(b) Example of unit rate build-up

L abor Cost/Hr Output/Usage Total Cost
Bricklayer-Commons £4.25 1.8 hrdm2 £7.65
Labour to unload (at 100

Minutes/1000 bricks) £2.50 1.2 min/m2 £0.05

Total labour cost £7.70

Materials Qty/m2 Net mat. cost waste Total cost
Common Bricks 120 NR £100/1000 10% £13.20
Mortar (3:1) 0.045m3 £25.10/m3 5% £1.19

Total material cost £14.39
Total cost / m2 £22.09

Table 2.2 Supplementary cost calculationsin unit rate build-up
(a) Example of calculating the cost of one bricklayer per hour with laborer support

2 bricklayers @ £3.00/hr = £6.00
1laborer @ £2.50/hr =£2.50
Total cost of gang =£8.50
Cost of one bricklayer per hour (/2) =£4.25

(b) Example of calculating cost of mortar per m3

Cement 0.52 tone @ £35.00/ tone =£18.20
Sand 1.38mM3 @ £5.00/ m3 =£6.90
Total cost per m3 =£25.10
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(b) Operational Estimating

In civil engineering work there is an extensive use of operational estimating. This is
because this method of estimating links well with planning and is effective in allowing
for idle time which is common in most plant-dominated work. For example an excavator
may be on site from the start of excavation operations to the end of excavation operations
but may not be working continuously throughout that time period. Operational estimating
would base the costs of the excavator on the time that the excavator was on Site, not on an
assumed output. The time the excavator was on site would be derived from the

construction programme.

The link between operationa estimating, planning and the bill of quantities is that the
estimator would group together the hill items he would wish to estimate as an operation.
This group of hill items would be represented in the construction programme as one or
more activities and so the construction programme would provide the duration of the
operation. The estimator would select the resources to be used in the operation and use
the duration of the activities and unit cost of each resource to produce the total cost of the
operation. This total cost has to be assigned back to each hill item. The method of
assignment is open to the estimator but the smplest method is to apportion the costs pro
rate with the item quantity. That is, if a total of 2,550 m3 of concrete placing were
contained in 40 different bill items of varying quantity and the total cost of the plant
element of the operation was £13,110.0 then the rate would be £5.14/m3 and this would
be set against each item together with the labor costs. An example of operational
estimating isgiven in Table 2.3.

Table 2.3 Example of operational build-up for the plant element for placing concrete

Assumptions

Total cubic meters of concrete to be placed 2,550 m3
Duration of concreting operations 38 weeks
Equipment required 1 No. Mobile Crane

2 No. Concrete Skips
3 No. dumpers
3 No. Vibrators
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Calculations

Item No. Weekly Rate No. of Weeks Cost
Mobile Crane 1 £220.0 X 38 = £8,360.0
Concrete Skip 2 £10.0 X 38 = £760.0
Dumper 3 £25.0 X 38 = £2,850.0
Vibrator 3 £10.0 X 38 =£1,140.0

Total Cost =£13,110.0

Cost per m3 =£5.14

This illustrates the operationa built-up for the plant element for placing concrete. A
similar built-up for labor and for the provision of concrete would be required to satisfy a
group of hill items that include providing and placing concrete.

2.12.6 Assessment of Site Overheads
The estimator assesses the site overheads based on requirements such as.
Site staff;
Cleaning site and cleaning rubbish;
Site transport facilities;
Mechanical plant not previoudly included in the item rates;
Scaffolding;
Site accommodeation;
Small plant;
Temporary services,;
Welfare, first aid and safety provisions;
Final clearance and handover;

Transport to site.

2.12.7 Assessment of General Overheads

The final decision to determine the general overheads and risk allowance is left for top
management to take. General overheads based upon the volume of the company's
business in the previous year and the expectations for the current year. The company's
budget for the current year should include the expected turnover and general overheads.
Allowance for general overheads is usually expressed as a percentage relating the annual
overhead costs to the annual turnover. Monthly monitoring of a company's turnover and
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expenditure may give guidance for any modification to this allowance (McCaffer and
Baldwin 1991).

2.12.8 Assessment of Risk and Profit Allowances

Construction projects are risky by nature. There are many variables affecting the outcome
of a construction project especialy its fina cost (Nassar 2002b). A risk allowance, as a
lump sum or a percentage, which is usualy added to the estimation to bring down that
risk to an accepted level with which the contractor can live without pregjudicing his
competitive Situation. Estimator analyses the uncertainties inborn in the project and tries
to assess the resulting risks and give the recommendations in this regard. Many factors
affect this assessment such as. type of contract, complexity of the project, volume of
subcontracted works, climatic conditions, general economic environment, etc. The final
decision to determine the risk alowance is left for top management to take (McCaffer and
Baldwin 1991).

Profit allowance is usually added at the top of previously estimated costs expressed as a
lump sum or as a percentage (McCaffer and Baldwin 1991). The contractor's objective
when they select a markup figure is to include the maximum possible profit, at the same
time keeping the bid at a competitive level (Clough 1986). However, determining the
profit margin is affected by some other factors, such as the volume of the work in hand,
the orders anticipated and the market conditions (McCaffer and Baldwin 1991).

2.12.9 Writing Up of the Bill for Submission

The structure of the cost and additions included in the tender price are as shown in Figure
2.4. The calculated direct cost of each hill item should be multiplied by the ratio (tender
price/direct costs). Bill items for sub-contracted works may be treated differently in order
to get their fair share of cost additions (McCaffer and Baldwin 1991).

2.13 Pitfallsand Common Errorsto Avoid in Cost Estimating

Stewart (1991) summarizes the pitfals and common errors encountered in the practice of
cost estimating as:

a) Failureto define fully the work activity or work output being estimated.

b) Failureto eliminate duplications, overlaps, and omissions.

c) Lack of awell thought out time schedule for conducting the work.

d) Application of import skill levels and skill categories to the job.
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€) Incomplete analysis of indirect, general, and administrative costs.

f) Failure to include adequate allowances for the "certainty” of cost growth.

g) Failureto understand and to deal successfully with cost escalation and inflation.

h) Failure to account for productivity improvements made possible by high technology
advance (i.e. Computer-Aided-Design Systems, Computer-Aided Software

Engineering, Automation and Robotics).

DIRECT

COST CONSTRUCTION

SITE COSTS NET TENDER
OVERHEADS

COSTS PRICE

GENERAL OVERHEADS

PROFIT AND RISK

(Figure 2.4 Structure of Costs and Additions in a tender Sum)
Source: McCaffer and Baldwin (1991)

2.14 Cost Estimate and Cost Contr ol

(Ahuja et al. 1994) state, "the daily report of each work item should be accessible to the
estimator”. When the work is finished, the estimator has a record of man-hours,
equipment usage, material consumption, overhead expenditure, comments about special
progress. The following data for all work performed by in-house forces will aid the
estimator greatly in estimating the cost and duration of similar work item on future
projects:

a) Crew composition and man-hours per unit measure.

b) Equipment usage per unit measure.

c) Materials consumed per unit measure.

d) Overhead expenditure on various items as a percentage of the total job cost.

This datais useful for accurate estimating of projects in the future.
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Singh (1999) says that the cost control is intimately related to estimating because
expenditure is regulated on the basis of the estimates of works. The cost control is
affected on the basis of the estimated costs of each item of work as provided in the
estimates. The estimate used to reach the contract price is then converted to the project
control budget for controlling the project cost. That's the most important reason for
having a well-organized cost estimate based on the applicable code of accounts to
facilitate converting the estimate to the budget (Ritz 1994).

A cost control system should be designed that it enables management to satisfactorily
collect and produce information from which the monitoring of actual costs can be
compared to the estimated costs (Forster 1981). The cost control system provides feed-
back to the estimating department to help in pricing new tenders more accurately. To
make a better use of this feed-back, it should be accompanied by a relatively full and
complete description of the conditions pertaining to the particular costs. Such feed-back
tends to be most valuable when concerned with the output of machines and labour
productivity (Pilchler 1992).

Barrie and Paulson (1992) state that estimates become the reference standard for cost
control when the project is executed. Estimates often organize costs in different
categories and in different levels of detail from those most appropriate for cost-control
purposes. Clough (1986) concludes that the company costs system provides a reliable and
systematic way of accumulating labor and equipment productivity and costs for use in
estimating future jobs.

2.15 The Effect of the Il sraeli Closur e on Construction Cost

Severa factors had contributed to the growth of the construction sector in Palestine; most
important is the high growth of income experienced by Palestinians due to the integration
of the Palestinian Economy into the larger and wealthier Israeli economy (PECDAR,
Housing in Paestine, pecdar.org, Internet). The Isragli closure on Gaza Strip is
considered the most important of external shocks, which affected on the material
availability (specially cement and aggregate) and material prices. This changing in the
price increases the cost of projects, and may cause failure for the project.

Post 1994, Isradl has adopted the closure policy under the familiar pretext of security. The

political instability, closure policies and the prevailing uncertainties caused a sharp and
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harmful effect on construction industry in Palestine (PECDAR, Housing in Palestine,

pecdar.org, Internet).
2.16 Computer Aided Cost Estimating

(Elzarka and Dorsey 1999) state, "in recent years, computer-based estimating
systems have gained wide acceptance in the construction industry. These systems
offer several advantages in all the estimating phases namely takeoff, pricing,
summarization and reporting”. Computers use in cost estimating is a relatively
recent development. Computerized estimating can offer a number of distinct
advantages over manual methods. Computers can give increased accuracy by
minimizing human-based errors and errors of omission. The computer can provide
quick and easy access to historical unit cost and production rates (Clough 1986).

Speed and accuracy are the essence in computing a cost estimate because the computation
process occurs near the end of the cost estimating process when the proposal manager, the
project manager, or the sales department are putting pressure on the estimating
department for quick results (Stewart 1991).

Computer aided estimating dependent on the storage, retrieval and manipulation of large
guantities of data. The time available for the study and cost estimation of the project at
the pretender stage is usualy limited. Therefore, the use of computer software for the
project cost estimates is recommended tool for more efficiency and time saving and
accurate calculations (El-Samdony et a. 1997).

(Hendrickson 2000) summarizes some of the common features of computer aided cost

estimation software as the following:

Databases for unit cost items such as worker wage rates, equipment rental or
material prices. These databases can be used for any cost estimate required. If
these rates change, cost estimates can be rapidly re-computed after the databases
are updated.

Databases of expected productivity for different components types, equipment and
construction processes,

Import utilities from computer aided design software for automatic quantity-take-
off of components. Alternatively, specia user interfaces may exist to enter
geometric descriptions of componentsto alow automatic quantity-take-off.
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Export utilities to send estimates to cost control and scheduling software. This is
very helpful to begin the management of costs during construction.

Provisions for manual review, over-ride and editing of any cost element resulting
from the cost estimation system

Flexible reporting formats, including provisions for electronic reporting rather
than simply printing cost estimates on paper.

Archives of past projects to alow rapid cost-estimate updating or modification for

smilar designs.

(El-Samdony et al. 1997) state that there are many commercial available estimating
programs. These programs provide arange of features and facilities. Whilst different
programs offer different features the majority provide the same basic facilities.

TheMajor FunctionsAre:

A data library for storing data or resources and construction

activities;

A range of methods of pricing the items within a bill of quantities,

The ability to enter project specific data;

The facility to amend the data on a project at any time and produce

arevised estimate for the project;

A range of methods for adding additional monies to the direct cost

estimate to produce a tender sum; and

Comprehensive reporting facilities to enable the estimator to produce summary
and detailed information from the estimate.

2.17 Cost Estimating Recent Resear ches

Effective management of estimating and tendering operations is a key to the success of a
construction company. The measure of a successful tender is one whose value is low
enough to win the contract and high enough to alow the contractor to discharge the
responsibility defined in the contract and still show some profit. So, an accurate cost
estimate is essential to the contractor in making a profit (EI-Samdony et al. 1997).

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).
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Severa researches have studied the cost estimating in genera, the accuracy of cost
estimate, and the computer applications in cost estimating such as. El-Samdony et a.
(1997), Madi (2003), El-Sawalhi (2002), Oberlender, and Trost (2001), Lau (2000), and
Christofferson (1999).

El-Samadony et al. (1997) have conducted their research in Egypt which is somehow
smilar to Gaza Strip. They investigated the computer aided construction bid preparation
in Egypt. They concluded that;
the computers are not commonly used for tender analysis in Egyptian construction
companies.
there is no comprehensive, universal cost estimating software package that can be
used in all cost estimating Situations.
the reasons behind the uncommon use of the computer software for bid
preparation are;
o therelatively high cost of software packages.
0 lack of technical support.
0 poor training courses for the existing computer programs.
o0 unsuitability of the computer software for tender analysis.

Madi (2003) investigated the essential factors affecting the accuracy of cost estimating in
Gaza strip to show the degree of importance of 51 factors in cost estimation practice.
Madi classified the 51 factor into 8 groups.

Group 1 related to project complexity

Group 2 related to project information and resources

Group 3 related to technological requirements

Group 4 related to contract requirements

Group 5 related to efficiency and resources of company

Group 6 related to market requirements

Group 7 related to project and its duration

Group 8 related to project risks.
Madi found that the most important group in cost estimating practice is group 8 related to
project risks. This group is ranked first. Group 2 related to project information and
resources is ranked second and group 6 related to market requirements is ranked third.
Also Madi investigated the using of computer in tender estimation. He concluded that the
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main reasons for non using computer in estimating is lack of suitable software for
estimating, shortage of qualified employees, the wrong belief that using computer gives
inaccurate results, and difficulty in operating computer software.

El-Sawalhi (2002) explored the project management practice by public owners and
contractors in Gaza strip. He investigated the using of computer applications in
supporting implementation of project management in cost estimating. He concluded that
the main reason for low using of computer applications in cost estimating may be referred
to the inefficient using in estimating computer applications. He also referred this partly
for the lack of efficient training for using such programs.

Oberlender and Trost (2001) identified 45 elements that impact the accuracy of an early
estimate. A questionnaire was used to collect data on completed construction projects.
The questionnaire requested estimated and actual cost information and estimate score
information. Usable data were received 67 construction projects that totaled $5.6 billion.
The data were analyzed using factor analysis and multivariate regression to determine the
relative weight of each element in the estimate score procedure. They explored that the
five most important factors that affect estimate accuracy are: (1) basic process design; (2)
team experience and cost information; (3) time alowed to prepare the estimate; (4) site
requirements; and (5) bidding and labor climate.

Lau (2000) explored the current state of-the-art of information technology applications in
the New Zealand construction industry. 19.7% of organizations use estimating software.
The results were collected from 76 respondents. He concluded that this result seemed

low.

Christofferson (1999) discussed the methods of setting up spreadsheet estimates by using
the powerful functions that can increase the capability and automation of Excel
spreadsheets. He gave a reference to a survey conducted in 1997 in USA by "Member
Computer Survey" which concluded that 46% of respondents are using estimating
software in their works. The survey was done on 612 respondents.
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CHAPTER 3
METHODOLOGY

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, developing an
estimating computerized system, and evaluation of this system.

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 Resear ch Strategy

The research strategy can be defined as the way in which the research objectives can be
guestioned. The research strategy can be classified into two types namely, Quantitative
approach and Qualitative approach (Naoum 1998). Quantitative approach seeks to gather
factual data and to study relationship between facts and how such facts and relationships
accord with theories and the findings of any research executed previously (Fellows and Liu
1997). This approach is useful for descriptive, correctional, interpretative, and evaluate
purposes (Burns and Grove 1993).

Qualitative approach seeks to gain insights and to understand people's perceptions of the
world-whether as individuals or groups (Fellows and Liu 1997). Naoum (1998) says that the
Qualitative approach is used "subjectively" to evaluate the opinion, view, or the perception of
a person, towards a particular object. It is used when you have limited amount of knowledge
about the topic. The data collected under the qualitative approach can be quantified to some
extent but a qualitative approach tends to value the data as qualitative (Naoum 1998 quoted
from Coolican 1993). In this study both Quantitative and Qualitative approaches are used.
The questionnaire of this study is designed to get the factua information about the local
practice of contractorsin estimating as well as the opinions of contractors about this practice.
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3.3 Research Design

The purpose of this research is to explore the current practices of cost estimating and develop
a computerized estimating system to use in estimating works.

A structured questionnaire with personal interview is used together in this research. The
structured questionnaire is probably the most widely used data collection technique for
conducting surveys. Questionnaires have been widely used for descriptive and analytical
surveys in order to find out the facts, opinions and views (Naoum, 1998). It enhances
confidentiality, supports internal and externa validity, facilitates analysis, and saves
resources. The advantages of interviews as summarized by (Naoum 1998) are:

The response rate is relatively high.

Providing more accurate answers.

Eliminating the tedium and idleness of the respondents.

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). Figure 3.1
illustrates the methodology flow chart.

3.4 Resear ch Population

The studied population is Gaza Strip contracting companies, which are classified first, second,
and third class according to Contractors Union classification in Gaza Strip. This is applied
only to companies which have valid registration in January 2003 according to the Contractors
Union records. According to these conditions the total population has been 73 companies. 32
of themisfirst class, 22 of them is second class, and 19 of them is third class.

The samples were selected randomly from each level of three contractor's classes. The
contractor's union list is ordered by the company number according to their priority of
registration, three lists of contractors were prepared to represent first, second, and third
classes. The randomly selection among the three lists was done by the researcher using
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non-replacement random selection. 25, 14, and 12 companies were selected from first, second,
and third classes respectively to represent the total sample size.

The respondents were 40 contractors, distributed as 20, 10, and 10, from first, second, and
third classes. The person in charge of estimating the works was interviewed and was asked to
fill out the questionnaire. Personal interview facilitated the process of filling the questionnaire

in terms of having better accuracy and more seriousness.
3.5 Questionnaire Design

Good questionnaire design is a key to obtain good survey results and warranting a high rate of
return (Chan and Chan 2002, quoted from Zikmund 2000).

This research focuses on the common local practice of cost estimating, the obstacles which are
facing the contractors in estimation works, and the using of computer applications in
estimating in Gaza Strip. The questionnaire consists of three sections to achieve the objectives
of the study. The first section is addressed to the company profile, the second covers the
estimating and bid study which is divided into six parts, the first part deals with the estimating
in general, the second is addressed to the estimating of the bid items, the third treats the
database, the fourth is related to the indirect costs, the fifth is addressed to the effects of
closure on project cost in Gaza Strip, and the last one covers the risk and contingencies. The
third section deals with the use of computer estimating software.

The questionnaire was developed with closed ended questions. It based on the concepts and
ideas concluded from the literature review related to cost estimating and the researcher's
experience.

The original questionnaire was designed in Arabic (see Annex 1) to be more understandable.
English version was attached in (Annex 2). The questionnaire was provided with a covering
letter which explains the purpose of the study, the way of responding, the aim of the research

and the security of the information in order to encourage a high response.

A draft questionnaire was first discussed with other colleagues who gave some useful advices.
Many of these advices have been taken into consideration during the preparation of the
questionnaire. Of course, the fina revison of the questionnaire was discussed with the
supervisor and amended according to his advice.
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3.6 Instrument Validity

(Burns and Grove 1993) define the validity of an instrument as a determination of the extent
to which the instrument actually reflects the abstract construct being examined. However,
Lawrence and Martin (2003) give another definition, "Validity is the degree to which an
instrument measures what it intends to measure, and the degree to which the "thing" that the

instrument measure has meaning".

Content validity test was conducted by consulting five experts to evauate the content of the
guestionnaire. In general, they agreed that the questionnaire is suitable to achieve the goals of
the study. Important comments and some modifications have been done.

3.7 Pilot Study

A pilot study for the questionnaire was conducted before collecting the final data of the whole
sample. It provides a tria run for the questionnaire, which involves testing the wording of
guestion, identifying ambiguous questions, testing the techniques that used to collect data, and
measuring the effectiveness of standard invitation to respondents (Naoum 1998). All
guestionnaires should initially be piloted; completed by small sample of respondents (Fellows
and Liu 1997).

The piloting process conducted through interviewing the persons in charge of estimating.
They were briefed about the questionnaire contents, inclusion of the data and the objectives of
conducting this study. Five copies of questionnaire were distributed for piloting. The
interviewed process generated some questions about explanation of certain terms and
requested to modify some wording of the gquestionnaire. At the end of this process, some
minor changes, modifications and addition were made and the final form of the questionnaire

was constructed.
3.8 Data Coding and Data Entry

Questionnaires were numerically coded to enter the data systematically and efficiently. Data
was entered using SPSS. Statistical advice was given in SPSS. Filled questionnaires have
been entered after overviewing them. Data cleaning was carried out through double checking

manually and by using the computer.



3.9 Statistical Analysis

Recording the information is an important step in the research process. Before starting of
analysis the researcher needs to devise a data summary sheet for the data. The actual process
of transferring the data from the questionnaire (after data have been collected) into a data
summary sheet is called 'recording scheme' or 'producing coding' (Naoum 1998). After
recording the information, the field of statistics can be applied to the raw data so that some
kinds of interpretation and discussion can be made on the results.

Statistical analysis for questionnaires was done by using SPSS as follows:

Defining and coding of variables.

Summarizing the data on raw data sheet.

Entering data.

Cleaning Data.
After the above mentioned steps have been completed the descriptive statistic method has
been utilized.

The descriptive statistic method is one of analysis methods which provide a genera overview
of the results. It gives an idea of what is happening (Naoum 1998). It either analyzes the
responses in percentages, or contains actual numbers.

In this study, the Frequency distribution is used to describe aspects of a group of data. The
researcher uses this method because of large amounts of raw data. It is often useful to
distribute the data into categories and to determine the number of individuals or cases
belonging to each category (Naoum 1998). This is called 'category frequency'. In this study
the data is presented in the form of tabulation, bar charts, and pie charts.

3.10 Developing and Evaluation of the Computerized System

The results of this study show that the existing common practice in estimating is simple where
most of contractors were still estimating their bids manually. The computer applications were
rarely used for bid analysis in construction companies. This enhanced the goa of this study to
develop a computerized estimating system.
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The development process of computerized estimating system was based on some ideas which
were concluded from the literature review related to cost estimating and the experience of
researcher in construction industry. Also review of estimating software packages and Ms

Excel capahilities provided other ideas in developing the system.

The researcher started to develop and implement a system that suited the Gaza Strip
congtruction industry which is named GES. A test was conducted for the system after
finishing the development process and some improvements were made by the researcher.

A structured questionnaire was used for evaluation the system, to find out the opinions of
contracting companies about GES. The evaluation questionnaire was designed in Arabic (see
Annex 8) to be more understandable. English verson was attached in (Annex 9). The
guestionnaire was discussed with the supervisor and amended accordingly to his advice.
Statistical analysis for questionnaires was done by using SPSS. The questionnaire consists of
two sections to achieve the objectives of system evaluation. The first section is addressed to
the performance of GES indicators and the second section covers the contracting companies
comments about the system.

The evaluation process was conducted to ensure that GES performance indicators were
suitable for local practice. Also the evaluation process illustrated contractors positive and
negative comments about the system. Five first class contractors were selected for evaluating
the system. The evaluation conducted through interviewing the persons in charge of cost
estimating in the contracting companies. They were briefed about the aim and the components
of the system. The researcher explains all steps for operating the system and how the system
processes. They asked some questions for clarification. One week is given for contractors for
training and testing the system. They were asked to fill the questionnaire at the end of this

process. Some improvements are made in response to their comments.
3.11 Study Boundaries

The study has the following limitations:
The study focuses on the construction estimating practice for Gaza Strip contracting
companies.
The target population of this study is first, second, and third class contractors. The fourth

and fifth classes are excluded from this study.
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The contracting companies who have only valid completed registration according to the
contractor's union records in January 2003 are included in the study. There are many
contracting companies who are working in building works and they have not valid
registrations.

The computerized estimating system concentrates mainly on building construction
projects.

The bad effect of political situation during El Agsa Intifada might affect the results of the
survey; especialy the volume of the works is low during the last three years of the
Intifada.
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CHAPTER 4
SURVEY RESULTS

4.1 Introduction

This chapter introduces the survey results which are analyzed by using SPSS. They are
represented and discussed to give a better picture about the local construction estimating
practice in Gaza strip. Comparison between these results and other recent studies in cost
estimating are also made.

4.2 Results and Discussion

This section shows the result analysis which is obtained from the surveyed companies.
The survey results are discussed in more details in this section, to explore the local
practice in cost estimate.

4.2.1 Study Population Characteristics

The characteristics of study population comprise of year of establishment, the field of
work of population, classification of respondent contractors, number of employees and
their qudifications, number of executed projects and their values during the last five

years, and the person in-charge-of estimating in contracting companies.
a. Year of Establishment

Table 4.1 shows that only (22.5%) of the contracting companies were established before
1994. (57.5%) of companies were established from 1994 to 1997, while (20%) of them
were established after 1997. This indicates that most companies are relatively newly
established having less than 10 years of experience.

Table 4.1 Y ear of establishment of contracting companies

Variable Contractors
No. % Cumulative %
Y ear of Before 1994 9 225 225
establishment 1994-1997 23 57.5 80
After 1997 8 20 100

The total number of respondents=40 contractors.
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b. Fidd of Work

Table 4.2 demonstrates that all respondents (100%) are involved, in a way or another, in
building works, 80% of them are involved in water and sewage works, and 85% are
involved in roads. This show how important is the building construction to the
construction industry in Gaza Strip.

Table 4.2 Field of Company Specialization

Field of Company Specialization Contractors
No. % Cumulative %

Main 33 | 825 82.5

Building Works Sub-main 7 17.5 100
Non 0 0 100
Main 17 42.5 42.5

Sewage & Water Works | Sub-main 15 375 80
Non 8 20 100

Main 22 55 95

Roads Works Submain | 12 | 30 85
Non 6 15 100

The total number of respondents=40 contractors.

c. Classfication of Contractors

Table 4.3 illustrates that about half of contractors (47.5%) are classified in first class in
building works. (17.5%) of them are classified in first class in sewage and water works
and (20%) of the respondents are classified in first class in roads works.

Considering the highest classification of the respondents, the researcher finds that 50% of
the companies are classified in the first class, 30% of them are classified in the second
class, while 20% of respondents are classified in the third class. This distribution shows
that, the first class companies are much more the companies of other categories (see
Figure 4.1).
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Table 4.3 Degree of Classification

Variable Contractors
No. % Cumulative %

First Class A 13 | 325 325
Building Works First Class B 6 15 47.5

Second Class 225 70

Third Class 12 30 100

First Class A 5 125 125
Sewage & Water Works | Firgt Class B 2 5 17.5

Second Class 9 225 40

Third Class 24 60 100

First Class A 8 20 20
Roads Works First ClassB | - - 20

Second Class 11 | 275 475

Third Class 21 | 525 100

The total number of respondents=40 contractors.
Third Class
20%
] First Class
50%

second
Class
30%

Figure 4.1 The general classification of respondent contractors
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d. Number of Employeesand Their Qualification

From Table 4.4, it has been found that all respondents employ civil engineers, while 30%
of them employ architects, and 25.7% employ electrical and mechanical engineers.

Table 4.4 Qualification of employees in the contracting companies

Variable Contractors

No. %
Employees Specialization | Civil Eng. 40 100
Architect Eng. 12 30
Electrical Eng. 11 27.5
Mechanical Eng. 11 27.5

Others Eng. 2 5

Technician 40 100

The total number of respondents=40 contractors.

Table 4.5 demonstrates that (50%) of respondents have 10 employees or less, whilst none
of the contractors have more than 40 employees. The other 50% of companies have from

11-40 employees with the distribution illustrated in Figure 4.2.

Table 4.5 Distribution of respondents by number of employees

Variable Contractors

No. %

Number of employees | Equal or less than 10 20 50
From 11 to 20. 15 375

From 21 to 30. 3 7.5

From 31 to 40 2 5

More than 40 0 0

The total number of respondents=40 contractors.

These results reveal how small the organization size of contracting companies in Gaza
Strip is generally. This means that more than half of contractors execute their projects

mainly using subcontractors. One may expect that none of the contractors execute their
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works completely with his own crew. In fact, subcontracting is an essential component of

amost any project.

from 31 to 40,
5% more than 40,
0%

from 21 to 30,
7.50%

Less than or
equal 10, 50%

from 11 to 20,
37.50%

Figure 4.2 Distribution of respondents by number of employees
e. No. of Executed Projectsand Their Value During the Last Five Years

Table 4.6 shows that 42.5% of contractors have executed less than 20 projects during the
last five years and only one contractor has executed more than 40 projects. The majority

of contracting companies (55%) have executed from 20-40 projects.

Asillustrated in Table 4.6, (27.5%) of respondents executed projects with value less than
3 million dollars during the last five years. (40%) of contracting companies executed
projects with value between 3 and 5 million dollars, and 32.5% of contractors executed
projects with value more than 5 million dollars. This indicates that most of the executed
projects are of small size. This may be referred to the effect of Agssa Intifatah on the
construction industry through the last three years.
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Table 4.6 Distribution of number and value of executed project

Number and Value of Projects Contractors
No. %
Number of executed projects <20 17 42.5
during (1998-2002) 20-40 22 55
>40 1 2.5
Value of executed projectsduring | <3.0 11 27.5
(1998-2002) in millions $ 3.1-5.0 16 40
>5.0 13 325

The total number of respondents=40 contractors.

f. Distribution of Respondent's Person In-Charge-Of Estimating

Figure 4.3 shows that 15% of contracting companies have estimating sections. For other
companies estimating, the person in-charge-of estimating is the director in (62.5%) of
companies and the technical director in  (22.5%) of companies.

Regarding the existence of estimation sections in the contracting companies, it is worth
noting that this study seems to be more realistic than the one done by Madi (2003). Madi
finds that 53% of surveyed companies have an estimation section.

Others  Specific Project Technical Company
Section manager Director Director

Figure 4.3 Distribution of respondent’s in charge of estimating
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The researcher believes that this may be referred to the type of the question where the
guestion related to estimating section in Madi's study has limited answers (yes or no),
where the respondent has to choose one answer. Another reason may be refereed to the

wrong understanding of contractors about the meaning of estimation division.

4.2.2 Bid Pricing

a. General

Considering the necessity and degree of using of some tools in estimating process in
general, Table 4.7 shows that amost al of respondents (95%) consider the site visit is
necessary, while 77.5% of contractors usually visit the site during the estimation process.

Another observation from Table 4.7, again amost all of contractors (97.5%) believe that
inquiring about subcontractors rates is necessary and 85% of contractors usually use this
method. 52.5% of contracting companies consider that pricing the item according to each
group of floors is necessary while only (22.5%) of respondents usualy use this tool in

tender estimating.

Table 4.7 Degree of necessity and using of pricing tools in general

Necessity Degree Usage Degree
Tool N Ns | Un U O R
Site visit during estimating No. | 38 2 0 31 9 0
process % 95 5 0 775 | 225 0
Quantity survey No. | 31 8 1 20 19 1
% | 775 20 |25 50 | 475 | 25
Estimating waste material in No. | 32 8 0 17 23 0
genera % 80 20 0 425 | 575 0
Inquiring about materials pricesin | No. | 39 1 0 34 6 0
general % |97.5| 25 0 85 15 0
Inquiring about subcontractors No. | 12 24 4 8 25 7
ratesin genera % 30 60 10 20 | 625 | 175
In multi-stories, using estimating | No. | 21 15 4 9 18 13
process for each group of floors o/ "85 839 5 10 | 225 | 45 | 325
(grd. - 4" 5"- 9" 10 and above)

(N = Necessary, N.s = Necessary somehow, Un = Unnecessary)
(U = Usually, O = Occasionally, R=Rarely)



The results illustrate that the most important tool and most used tool in pricing is
inquiring about materials prices. This may be referred to the instability of materials prices
and the fact that the materials form a significant percentage of the works.

The survey results demonstrate that the least important tool in estimating is inquiring
about subcontractors rates. This may be referred to most projects are executed by
subcontracts excluding material prices where there is unnoticeable changes in labor rates.

Generally, in multi storey building, the unit rate is not the same for al floors. The higher
the floor in the building is, the more the unit rate cost will be. The results show that about
half of contracting companies (52.5%) consider that the item rate should be calculated for
each group of floors is necessary but less than half of them usually use this tool. This
result may be related to the limited time available for estimating process, or to the fact

that most projects which are executed are small buildings.

It is noticed that (80%) of respondents consider the estimating of waste materials is
necessary, but about half of them (42.5%) are usually practice this tool. This indicates the
low redlization of contractors about the cost of waste materials. From the experience of
researcher, the waste materials have a noticeable effect on project cost, and the percentage
of waste materialsis high in Gaza Strip projects.

b. Pricingtheltems

From the information in Table 4.8 it is clear that most of contracting companies (92.5%)
consider that using detailed analysis for al elements of each item is necessary, but 82.5%
of contractors usually use this tool. (40%) of companies usualy calculate the secondary
meaterials for each item, while 65% of contractors consider thistool is necessary.

From the results obtained, it is apparent that contracting companies consider the detailed
analysis in estimating is the most important tool in bid estimation and it is the most used
tool in estimating practice. This trend may be referred to their desire to get more accurate
estimate, and minimize the risk and errors.

This comes in line with El-Sawalhi's study (2002) who concludes that disclosed 91.7% of
the respondents use "detailed estimating” in estimating in Gaza Strip.

Other observation, the least used tool in estimating is using the price for the same item
rate from a previous project. This may be referred to the fluctuation in material prices and
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the instability of political and security situation in Gaza strip which affect much on item
prices.
Table 4.8 Degree of necessity and usage of estimating the item tools

Necessity Degree Usage Degree

Tool N Ns | Un U o R
By using the same itemratefrom | No. | 1 21 18 1 25 14
previous projects. % 25 | 525 | 45 25 | 625 | 35
By using detailed analysis only No. | 13 17 10 14 9 17
for big value items. % 325|425 | 25 35 | 225 | 425

By using detailed analysis for all | No. | 37 3 0 33 5 2
components of single item|% |925| 7.5 0 (825|125 | 5
(material, labor, plant,
subcontractor)

By caculating al secondary | No. | 26 12 2 16 18 6
elements of materials for every | % 65 30 5 40 45 15
item

(N = Necessary, N.s = Necessary somehow, Un = Unnecessary)
(U = Usually, O = Occasionally, R=Rarely)

The results demonstrate that 65% of companies consider the calculation cost of secondary
materials for each item is necessary. About two thirds of them (45%) usually practice this.
this result may be referred to the limited time available for estimating.

c. Database

As illustrated in Table 4.9 most respondents (92.5%) agree that building materials
database is necessary for estimating process, while about two thirds of them usually use
this tool. It is aso noticed that 72.5% of respondents believe that building labor database
is necessary but thistool is usually used by less than half of them (35%).

It is noticed that the most important tool in estimating process is building materials
database which is also the most used tool in estimating. This result may be referred to the
fact that in Gaza Strip materials cost has the lion's share of project cost. Moreover,
regarding contractors opinion of the importance of building database, materials database
is ranked first, labors databases is ranked second, plants database is ranked third, and
subcontractors database is ranked fourth.
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Table 4.9 Degree of necessity and usage of the database

Necessity Degree Usage Degree

Tool N Ns | Un U O R

Building materials database No. | 37 2 1 24 13 3
% |1925| 5 25 60 | 325 | 75

Building labor database No. | 29 10 1 14 22 4
% | 725| 25 25 35 55 10

Building plant database No. | 19 17 4 9 23 8

% | 475|425 | 10 | 225 | 575 | 20
Building subcontracting database | No. | 16 15 9 9 13 18
% 40 | 375 | 225 | 225 | 325 | 45
Updating the database due to a No. | 17 14 9 11 8 21

noticeable change in prices % [425| 35 | 225 | 275 | 20 | 525
Updating the database when No. | 35 4 1 35 2 3
estimating a new project % |[875| 10 25 | 875 5 7.5
Updating the database directly due | No. | 13 12 15 8 6 26
to any changes in prices % [325| 30 | 375 | 20 15 65

(N = Necessary, N.s = Necessary somehow, Un = Unnecessary)
(U = Usually, O = Occasionally, R=Rarely)

As for frequency of updating the database, the results show that most of contracting
companies (87.5%) believe that updating the database when estimating new a project is
the most important tool. The same percentage of contractors (87.5%) usually uses this
tool. It seems that contractors find it more practical to consider updating database at the

beginning of estimating new project rather than any other time.

d. Indirect Costs(Siteand general)
The results show in Table 4.10 that mgjority of contractors (82.5%) calculate the site
overheads in details as required by tender documents, while the rest calculates the site

overheads as a percentage of total cost of the project.

Table 4.11 illustrates that 40% of respondents estimate the general (company) overheads
as required by tender documents, while 37.5% of them estimate the overheads as
percentage of total project cost, and 7.5 % of contractors calculate the overhead as alump

Sum.
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Table 4.10 Estimating Site overheads distribution

Variable Contractors
No. %

Calculating | Asa % age of direct costs 7 175
site Asalump sum 0 0

overhead In details as specified in bid documents. 33 82.5

No affect on cost 0 0

The total number of respondents=40 contractors.

The rest (15%) of contractors do not calculate the general overheads at all. The researcher
believes that in this case most contracting companies include the general overheads in the
profit margin.

Table 4.11 Estimating general overheads distribution

Variable Contractors
No. %

Calculating | Asa % age of direct costs 15 375
genera Asalump sum 3 7.5
overhead In details as specified in bid documents. 16 40
No affect on cost 6 15

The total number of respondents=40 contractors.

In general, from the interview with respondents, the researcher concludes that most of
contractors believe that the general overheads have little effect on project cost. This may
be referred to the fact that most companies are small organization, with small number of
employees.

e. Effect of Security Closure on Construction Cost

Table 4.12 represents the effect of closure on projects cost in Gaza strip as expressed by
respondents. These results show 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. However, about one third of contractors (35%) believe that the
closure has alittle effect on other materials cost.
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Table 4.12 The effect of security closure on cost

The Factor SA A | Y SA N D SD
+A

The closure causes a noticeable increase No. | 27 13 40
in the main material prices specially % | 675|325 | 100
cement and aggregate
The closure causes an increase in other No. 2 12 14 24 2 0
material prices (painting, electrical, % 5 30 35 60 5 0
sewage material)
The closure causes an increase of the No. 0 1 1 1 29 9
labor rates % 0 2.5 2.5 25 | 725 | 225
The closure causes an increase of the No. 0 1 1 14 20 5
plant rates % 0 25 25 35 50 | 125
The closure increases the subcontractors | No. 0 0 0 7 27 6
rates % 0 0 0 175 | 675 | 15
The closure causes adelay of a project No. 11 25 36 4 0 0
completion % | 27.5 | 625 90 10 0 0
The closure causes an increase of the No. 13 27 40 0 0 0
total project cost % | 325 | 675 | 100 0 0 0

(SA= Strongly Agree, A=Agree, N=Neutral, D= Disagree, SD= Strongly Disagree)

On the other hand, the results show that most of contractors disagree with the statement
that the closure causes an increase in the labor, plant, and subcontractors rates. One may
find these results normal as it noticed that closure leads to high unemployment rate in

Gaza Strip which causes a genera drop in labor related wages.

A further observation, most respondents (90%) consider that the closure causes project
delays. This may be referred to the fact that due the non availability of raw materias
causes an increase in material prices, and causes project delays. These two reasons
increase the project cost. However there is a consensus that closure causes an increase of
the total project cost. This ascertains that the net effect of closure on construction is

negative.
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These results are supported by the study done by Madi (2003) about the factors affecting
the accuracy of estimating. He concludes that the factor of continuous increase in unit
cost of construction materials was ranked at the first position in the group of the factors
related to market requirements. Also he mentioned that of continuous increase in
materials rate may be justified by the repeated closure on Gaza Strip and the instability of
local market.

f. Risk Factor

From the results obtained, it is apparent that in Table 4.13 the Israeli closure is ranked
first in affecting determination of risk factor. Almost al of contractors (97.5%) believe
that the closure affects risk factor. This may be referred to the increasing of materias
price, non availability of materials during the closure period, and project delays.

Increasing material prices is ranked second (87.5%) in affecting determination of risk
factor. This result may be partially related to the instability of political situation and the
fluctuation of foreign currency exchange rates. The consultant is ranked third (65%) in
affecting risk factor. The researcher thinks that this trend may be referred to the fact that
many of contractors work without supervision. This is besides that consultants do not
have the necessary practice experience. So for such contractors the supervision of the
consultant represents a source of risk. On the other hand consultant supervision is not
always practical and fair.

Project location is ranked fourth (52.5%). This result may be referred to the political
gituation, internal closure, and the segmentation (segmentation is dividing the area of
Gaza Strip into parts by the Isragli forces, and the limitation of movements between these
parts). This increases the effect of location in determining the risk factor especialy if a
projectsis located near Israeli settlements or check points.
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Table 4.13 The factors which are affecting the risk

The Factor V.H H > V.H A L V.L
+H

The closure No. 15 24 39 1 0 0

% 375 60 97.5 25 0 0

The owner No. 4 7 11 22 7 0

% 10 17.5 27.5 55 17.5 0

The consultant No. 5 21 26 11 3 0

% 125 52.5 65 27.5 7.5 0

Project type No. 5 6 11 21 7 1
% 125 15 27.5 525 | 175 25

Project location No. 7 14 21 15 3 1
% 17.5 35 52.5 37.5 7.5 25

Increase in material prices No. 12 23 35 4 1 0

% 30 57.5 87.5 10 25 0

Increase in labor rates No. 2 5 7 25 6 2

% 10 125 225 62.5 15 5

Delay in project execution time No. 3 16 19 13 8 0

% 7.5 40 47.5 32.5 20 0

(V.H= very high, H=high, A=average, L= low, V.L= very low)

In general, the results show most of respondents (80%) consider that the risk factor in
Gaza Strip is high as shown in Table 4.14. The main reason for this result is the instability
Situation in the area as indicated by contractors.

Table 4.14 Risk Factor

The Factor VH| H A L | VL
The risk factor in construction projectsin No. 4 28 8
Gaza Strip is considered to be % 10 70 | 20

Table 4.15 shows the distribution of respondents estimation of the risk factor. The
majority of contracting companies (67.5%) think that they calculate the risk in a balanced
way, while 25% of them think that they under-estimated it. 5% of respondents think that
they over-estimated the risk factor.

oy




Table 4.15 Estimating the risk factor

Variable Contractors
No. %
Calculating Risk valueis0 1 25
risk factor less than it should be 10 25
In balanced way 27 67.5
more than it should be 2 5

The total number of respondents=40 contractors.

4.2.3 Using Computer Applicationsto Support Cost Estimating

a. Using Cost Estimating Software (CES) Packagesin Bid Estimating

As illustrated in Figure 4.3, the results show that none of contractors are doing their

estimating mentally, and at the other end one respondent (2.5%) uses cost estimating

software (CES) in bid estimating.

This study seems to be more realistic than the one done by Madi (2003). Madi finds that
62.1% of surveyed companies use computer application in estimating. The researcher
believes that this may be referred to the contractors knowledge about the use of computer
applications in estimating where they may think that the using of Ms-Word is a type of

computer applications in estimating.

Byusing CES

By using
spreadsheet

Byusing forms Documentary

Mentally

-50%
-45%
-40%
-35%
-30%
-25%
-20%
-15%
-10%
-5%

-0%

Figure 4.4 Estimating Method Distribution
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Table 4.16 shows contractors use of estimating computer applications in different aress.
The results show that there is a gradation in the percentage of users of estimating
software. This gradation is almost consistent with the standard of living in each country
and the development of construction industry. This may stimulate researchers to provide
the local practice with the suitable computer software applications in construction to fill a
wide gap existed in this area

Table 4.16 Using computer applications in different areas

Al-Shanti Samadony and Lau Christofferson
Cost (2003) Al-Labbad (1997) (2000) (1999)
Estimating Gaza Strip Egypt New Zealand USA
Tool (This research)
% of Use % of Use % of Use % of Use
Using Software 25 7 19.7 46
In Cost Estimate

b. Obstaclesthat arefacing thelocal companiesin using Cost Estimating Software
Table 4.17 represents the obstacles which are facing the contractors in using Cost
Estimating Software (CES). These results show that the majority of respondents (87.5)
consder lack of availability of user friendly cost estimating software is the most
important obstacle that affects the using of computerized estimating packages. 60% of
respondents think that shortage of qualified persons in using CES is another obstacle that
has big effect on the using of computerized estimating packages.

Another observation noted from Table 4.17, most of contractors believe that shortage of
CES consultants, the high cost of CES, and possibility of increasing the bid cost due to
using CES have low effect on using computer applications in estimating.

The researcher notices that the most important obstacles are technical ones which are
(third and fourth obstacles), while the least important one are the cost related obstacles
(fifth, seventh, and eighth). The culture related obstacles have medium effect on using
computerized estimating systems such as. redlization and convincement for the

importance of using computerized estimating system.
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Table 4.17 The obstacles which are affecting on the usage of CES

The Obstacles VH] H [ZVH] A | L [VL
+H
No realization for the importance of No. 6 12 18 14 5 3
CES % 15 30 45 35 | 125 | 75
No convincement in using CES No. 2 16 18 10 10 2
% 5 40 45 25 25 5
Shortage of user friendly CES No. | 23 12 35 3 2 0
% | 575 | 30 87.5 7.5 0
Shortage of qualified personsin using No. 6 18 24 10 2
CES % 15 45 60 25 10 5
Shortage of CES consultants No. 4 10 14 20 4 2
% 10 25 35 50 10 5
Simplicity of manual estimating No. 2 15 17 12 8 3
% 5 375 | 425 30 20 7.5
The high cost of CES No. 1 4 5 3 28 4
% 25 10 125 7.5 70 10
Increasing the bid cost No. 1 2 3 20 12 5
% 25 5 7.5 50 30 | 125

(V.H= very high, H=high, A=average, L= low, V.L= very low)

The importance of technical obstacles has been supported by Madi (2003). He concludes

that the main reason for non using computer in cost estimating is lack of suitable software

for estimating.

c. Factorsthat Arereducing the Accuracy of Bid Estimation

Table 4.18 represents the factors which are negatively affecting the accuracy of bid

estimation. The results show that majority of contracting companies believe that the most

important factors which have a big effect on reducing the accuracy of estimating are the

limited time allowed for estimating process (80%), unclear project plans (80%), and the

estimating overload in the company (65%). On the other hand, the factors which have low

effect on reducing the accuracy of estimating are difficulty of getting subcontractors rates

(12.5%), and difficulty in getting updated materials price from the suppliers (25%).




Table 4.18 Factorsthat reduce the accuracy of bid estimation

The Factors VH| H [YVH| A L | VL
+H
Limited time available for bidding No. 11 21 32 3 3 2
process % | 27.5 | 525 80 75 | 15
Difficulty of getting subcontractors No. 3 2 5 11 20 4
rates % 7.5 5 125 | 275 | 50 10
The estimating overload in the No. 8 18 26 9 4 1
company % | 20 | 45 65 | 225| 10 | 25
The existence of many executed No. 0 13 13 15 8 4
projects in the company % 0 |325| 325 | 375 | 20 10
Difficulty in getting updated materials No. 4 6 10 14 16
price from the suppliers % 10 15 25 35 40
Estimating the bid manually No. 1 17 18 14 7 1
% 25 | 425 45 35 | 175 | 25
Unclear project plans No. 8 24 32 3 5
% 20 | 60 80 75 | 125

(V.H= very high, H=high, A=average, L= low, V.L= very low)

d. Benefits of Using Estimating Softwar e Packages

Table 4.19 shows the benefits obtained by using computerized estimation. The results
indicate that most of contractors surveyed believe that using of computer estimating

software will be very beneficial in general. These benefits are:
Simplicity of updating data.
Building archive for previous projects.
Minimizing errors and minimizing human omission.
Building general prices database.
Maximizing accuracy of cost estimate.

Fast cost estimating and saving time.

Ay




Table 4.19 Benefits obtained by using CES

The benefits V.l > N N.I | N.ILA
V.1
+l
Building™ general prices database No. 24 12 36 1 3 0
( materials, labors, plants, % 60 30 N | 25 |75 0
subcontractors)
Establishing archive for previous No. 10 29 39 0 1 0
projects % 25 | 725 | 97.5 0 |25 0
Simplicity of prices updating No. 14 26 40 0 0 0
% 35 | 65 | 100 | O 0 0
Fast cost estimating and saving time No. 8 26 34 4 2 0
% 20 | 65 | 85 10 | 5 0
Saving effortsin bid estimate No. 6 15 21 16 2 1
% 15 | 375 | 525 | 40 5 25
The contractors prices are approximate No. 6 7 13 17 | 10 0
% 15 | 175 | 325 | 425 | 25 0
Maximizing accuracy of cost estimate No. 7 28 35 3 2 0
% 75| 70 | 85| 75 | 5 0
Minimizing errors No. 8 29 37 2 1 0
% 20 | 725 | 925 5 |25 0
Minimizing human omission No. 7 30 37 2 1 0
% 175 | 75 | 925 5 25 0
Preparing total cost of materials, labors, | No. 6 16 22 14 | 4 0
plants, and subcontractors separately % 15 40 55 35 | 10 0

(V.I= very important, I=important, N=neutral, N.I not important, N.I.A= not important at
all)

e. Respondents Efficiency of Using Popular Computer Software

Table 4.20 shows the respondents efficiency of using popular computer software. These
results illustrate that all companies (100%) have good to very good capabilities in using
Ms-Excel Spreadsheet and Ms-Word, where 85% of respondents have very good
capabilities in usng Ms-Excel Spreadsheet and 67.5% of them have very good
capabilities in usng Ms-Word. 45% of contractors have very good capabilities in using
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Ms-Project. While only 7.5% of respondents have very good capabilities in using Ms
Access.

The distinguishing place of Excel may be referred to its advantages which are stated by
Christofferson (1999) as the following:

it ISinexpensive.

it iseasy to use.

it can be customized to the company style of doing business.

it is very powerful.

Table 4.20 Efficiency of respondents in using popular computer software

Very Good Good Average Low Very Low

MsWord No. 27 13 0 0
% 67.5 325 0 0

M s-Excel No. 36 6 0 0
% 85 15 0 0

M s-Access No. 3 5 9 17 6
% 7.5 125 22.5 42.5 15

M s-Project No. 18 19 2 1 0
% 45 47.5 5 25 0

f. Contractors Opinions Regarding Willingnessto Get Estimating Software
Packages

In general, al contractors surveyed (100%) are willing to get and use user friendly and

low cost inexpensive cost estimating software in bid estimation. Table 4.21 shows that

40% and 60% of contractors surveyed are strongly agree and agree, respectively, to get

and use user friendly and inexpensive cost estimating software in bid estimation.

Table 4.21 Contractors willingness to get estimation software packages

The Factor SA | A N D | SD
The opinion of respondents regarding No. | 16 24
willingness to get and use user friendly and % | 40 | 60
inexpensive cost CES.

(SA= Strongly Agree, A=Agree, N=Neutral, D= Disagree, SD= Strongly Disagree
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4.3 Conclusions

From the results obtained, analyzed, and discussed, the researcher concludes that:
The contracting companies in Gaza Strip are:
o relatively newly established.
0 involved mainly in building works.
o small size organizations.
0 depending heavily on subcontractors.
Most contractors are interested in using some tools in projects estimation such as:
0 detailed analysis pricing items.
0 using formsin estimating process
0 using spreadsheet in estimate calculations.
The Israeli closure has big effect on continues increasing of material rates and this
causes an increase of the total project cost.
Item pricing for each group of floorsis partially utilized in bid estimation.
Site overheads are calculated in details as per bid documents.
All contractors consider therisk factor isrelatively high in construction project in
Gaza Strip. However, most of contracting companies consider calculating the risk in
balanced way. This may be referred to the high competition in construction.
Most of contracting companies are till estimating projects completed manually.
The limited time available to the bidding process is the most effecting factor that
reduces the accuracy of estimation.
Building and updating database are considered very important in estimating process.
Many benefits can be obtained from using user friendly and inexpensive
computerized estimating system such as:
0 Building database.
o Simplicity of updating data.
0 Fast cost estimating and saving time.
Some obstacles that face the contractors in using computerized estimating systems
are:
0 Shortage of qualified persons in using computerized estimating.
0 Shortage of user friendly estimating software.
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CHAPTER S
GAZA ESTIMATOR SOFTWARE (GES)

Concepts, Description, Implementation, and Evaluation

5.1 Introduction

In developed countries, computers have played an important role in the construction industry,
particularly in cost estimating. Many of software packages in estimating are developed and
they are available to assist the contractors in preparing the bids. Gaza Estimator Software
(GES) aims at improving the local practice in cost estimating. This chapter presents the
concepts, description, implementation, and evaluation of GES.

5.2 Under lying Philosophy

Out of the many parties involved in a construction project, the contractor plays an important
and central role. S/he prices the bid and makes his best to finish the work as specified on time
and within the budget.

As concluded in the previous chapter, most contractors in Gaza Strip do not use computersin
cost estimating of construction projects. The researcher believes that in this way they miss the
opportunity to have more accurate estimate and consequently a better chance to win bids. The
researcher hopes that construction industry in Gaza Strip will benefit from GES as it aids in
developing a more accurate cost estimate. Also the researcher hopes that GES satisfies some
of the needs of local building construction contractors in cost estimating and fills some gaps
inlocal practices of pricing the bids.

The researcher begins developing GES based on cost estimating related literature, the results
obtained from field survey, reviewing available cost estimating software packages (see
Annex 4), and exploring the Microsoft Excel spreadsheet capabilities.

GES is a computerized system designed to help the local contracting companies in coping
with the difficulties they face to produce a more accurate estimate. This system has been
designed aiming at:

saving contractor's time.
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decreasing estimating staff efforts.
smplicity in building and updating database.
improving contractor's chances in competition.

making the contractors more self confident.

GES deals with the costs incurred by the contractor from the moment he receives the bill of
quantity (B/Q) till the time of preparing the final estimate of the project and bid submission.
GES is addressed to handle the costs of measured contracts with bill of quantities. This type
of contract is very popular in Gaza Strip projects. It is also the most used type of contract in
neighboring countries such as Jordan and Egypt. Moreover, this type of contracts is widely
used in developed countries such as United Kingdom (M cCaffer and Baldwin 1991).

In multi storey building, the unit rate is not the same for al floors. The higher the floor in the
building is, the more the unit rate cost will be. However, it is not practical for preparing a unit
rate for each floor. So, the researcher develops a new B/Q which he calls "Stratified B/Q".
This B/Q makes a provision to include different average unit rate for each group of floors,
where the floors are divided into three groups of floors. The ground floor to and including 4™
floors are grouped in the first group. The second group comprises to 5™ to and including 9"
floors. And the last group includes the tenth floors upwards. This way provides the user more
accurate unit rate for different floors.

GES is a PC-based system. Microsoft Windows 98 has been adopted as the environment
under which GES is to be run. The software used in developing GES is Microsoft Excel 2000,
as most companies in Gaza Strip are more familiar with Ms Excel than any other software as
observed from the results of this research. The researcher has tried to develop the system to
be as friendly to use as possible utilizing the facilities available through Excel. GES gives the
user enough flexibility and freedom throughout the program.

5.3 Overview of Gaza Estimator Software" GES"

Figure 5.1 illustrates the overal picture of GES within its environment which shows the
interactive relationships between the different components. The project unpriced B/Q is the
initial input to GES. The eventual output is the bid priced B/Q. Of course, this is produced
after processing in GES with continuous interaction with the user and the database.
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5.4 Database M anagement

The researcher assumes that there will be a central database for the company which is made
available for application. The central database contains data ready for direct use in estimating
the bid i.e. the data is suitably formatted to deal with GES. It should be also up-to-date data.
The central database can be developed from the historical data generated from actual records
of finished projects. It can also be arbitrarily changed to reflect the changes in the materials,
labor, plant, and subcontractors rates.

USER

INPUT OUTPUT

UNPRICED PRICED

A\ 4

DATABASE

Figure 5.1: GES Overall Interactions

5.5 Coding and Numbering System

Coding in computer is necessary as a way for identification. Preparing information in a Pre-
coded form saves a lot of time and effort in inputting and processing it in computer (Shaat
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1993). Due to the lack of standard coding system for building construction in Palestine, the
researcher suggests numbering system only for the main bill items and some of sub-items, to
be used in GES (see Annex 4). Each contractor can use these numbering items and prepare a

code system in numbering the other sub-items.
5.6 System Interface

The user's interface begins right from the moment s'he runs the program by double clicking
on its icon (Ges.xls) that is located typically in the GES folder (Figure 5.2). GES begins with
an Excel sheet view (Figure 5.3) having an introductory 'Welcome to Gaza Estimator
Software’ message explaining to the user how to dea with GES.
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Figure 5.2: Entering to GES

GES has two main Menus, the first for a new user (see Figure 5.4), and the second for the old
user (see Figure 5.5). The menu for new user is used only for input data, but the menu for an
old user is used for preparing cost estimate and cost reports. The new user has to use the two

menus, but the old user needs to use the second menu only.
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5.7 GES Concepts

One objective of GES is to help the user in pricing the Bill of Quantities (B/Q) and make it
ready for bid submission. The project initial input is assumed to include the B/Q of the
project. The estimator is requested to enter a unit rate against each bid item.

Welc-o m
Estimator*Software
(Ges)

-

Student: Yaser Al-Shanti
Supervisor: Dr. Kamalaih Sha'at

Figure 5.3: GES Interface

The traditional B/Q consists of one column for the items quantity and one column for unit
rate. In this way B/Q considers the item unit rate is the same for all different floors. From the
researcher's experience and the local practice in Gaza strip, the unit rates are not the same in
all building's floors. The item unit rate for any item executed in the sixth floor is higher than
the corresponding one executed in the first floor. The materias, labor, plant, and
subcontractor's costs increase when we are going upward.

To get more accuracy in bid estimation, the researcher begins developing quantities analysis
sheet according to each group of floors for each item. For this purpose the researcher
develops the Stratified B/Q as shown in Figure 5.6.
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The Stratified B/Q contains three columns for quantity instead of the one provided in the
traditional B/Q. The item quantity has to be distributed according to the quantities of each
group of floors. The first column is alocated for first group quantity. The second column is
allocated for the second group quantity and the last column is alocated for the third group
guantity. The Stratified B/Q aso provides three columns for unit rate; each column for each
group of floors. The estimator is requested to enter three quantities and three unit rates
against each bid item in Stratified B/Q. From these six columns the user obtains the extended
totals and the average unit rates for each item. These totals are added together to give the bid
total of project direct cost. Also this Stratified B/Q contains the total indirect costs which are
obtained from separate sheet. Risk (Contingency) and profit are specially itemized in this
Stratified B/Q, as a percentage of total cost (direct and indirect cost).

5.7.1 Data handling

As it has been shown in subsection 2.12.5 under preparing the estimate, there are two main
methods to calculate bill item unit rates: unit rate estimating and operational estimating. Unit
rate estimating is considered in GES with an exception that, the user begins to fill the
Stratified B/Q to get the average unit rate for each group of floors and after adding the
indirect costs, risk, and profit, the user gets the fina unit rate for each item to be used in
pricing the B/Q for bid submission.

GES gives the flexibility to let the user to enter selected risk factor (contingency), and the
mark-up percentages. In this way the user can change the percentages according to the
conditions of the contract, and the competition status.

5.7.2 Time Saving in Bid Period

The time is very crucia factor in bidding process and the alowed time available for bid
estimating is limited. On the other hand, producing an accurate and comprehensive estimate
needs a lot of time. GES helps in saving the estimating staff efforts.

It is a significant feature of GES that it enables the estimator to deal separately with bill of
guantities for different floors. The user can utilize 80/20 Pareto's Rule. This rule means that
about 80% of the project cost is attributed to almost only 20% of the B/Q items (Shaat 1993
quoted O'Neill 1989, Ritz 1994, McCaffer and Baldwin 1991).
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In applying Pareto’s rule the user can first use the Stratified B/Q as traditional B/Q having one
unit rate and one quantity for each item. By multiplying the unit rate by the quantity, the
result is the total cost for each item. The user sorts the bid items according to their value and
determines the items which have high values. The user can compute quantities and calculate
the cost for only these items. The user needs to redistribute the item quantity into three
guantities according to the groups of floors and to fill these quantities into the Stratified B/Q
to get the average unit rate for these items which have high values. This process is considered
one of the main advantages of GES, especially when the available time is limited for bid
estimation. GES helps the estimating team to complete the project estimating with the
allowable time, and achieving the estimating goal.

5.8 Description of GES

The program structure is divided into four files; each of which is assigned separate shests.
With reference to Figure 5.2, the main components of GES are:
a Gesfilewhich isused for operating the program.
b. Input file which is used only for entering the unpriced B/Q.
c. Database file which is used as store for al data of the company which is up-to-date data.
d. Outputs file which is used for estimating the bids and giving cost reports for materials,
labor, plant, and subcontracts cost.
In each file there is a help sheet for guiding the user how to enter the data.

GES sample forms are exhibited in Annex 5 (see Figure A5.1 to A5.22). Figure 5.7 shows
GES system. GES components are described as the following:

a) GesFile
Ges file is used for operating the system. It directs the user in operating the system as
described in section 5.6.

b) Input File
This file contains two sheets which are the Unpriced B/Q and Help.

1. Unpriced B/Q
Figure A5.1 shows a sample of B/Q input sheet. In dealing with any project the system
requires the Unpriced B/Q file. The user has to enter in GES his own numbering system for
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the Unpriced B/Q items when he uses the system for the first time. The Unpriced B/Q is the
B/Q which is included in the bid documents. It will be more helpful if the tenderers receive
the B/Q digitally.

2. Help sheet
Figure A5.2 shows the help sheet for input unpriced B/Q. The purpose of this sheet is to
guide the user in filling the data in thisfile (Input file).

c) Output file

Outpuit file contains five sheets which are:

1. Stratified B/Q

Figure A5.3 shows a sample of Stratified B/Q. The purpose of this sheet is to facilitate
calculating the average unit rate for each group of floors. It calculates also the final unit rates
for the bid after adding the indirect cost and mark-up. The user calculates the quantities of
each group of floors and enters these quantities to the corresponding columns of Stratified
B/Q. other data such as the item no. the item description, unit of measure, the bid item
guantity are automatically imported from the unpriced B/Q sheet in the input file. The datais
imported by using VLookup (vertical lookup) function in Excel. Also the unit rates of each
group of floors are automatically imported from central database (CDB) sheet in Database
file by using Visual Basic tools in Excel. The total bid direct cost will be calculated. After
adding the indirect cost which is imported from indirect cost sheet we get the total direct and
indirect cost. By inserting risk factor and profit as a percentage, the total bid price will be
calculated. By dividing the total bid price by total direct cost we get the adjusted factor. By
multiplying this factor with the average unit rate for each item we get the final bid unit rates.
These rates are automatically exported to the priced B/Q by VLookup function to get the
final bid price.

2. Indirect Costs
Figure A5.4 shows a sample of Indirect Costs. The am of this sheet is to caculate the
indirect costs of the project. It consists of three elements;

site overheads;

general (Company) overheads and

financial costs
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The first element is site overheads and it is calculated in details according to bid documents
requirements e.g. (consultant requirements, staff salaries, site facilities, provision of utilities,
contractor's offices, office consumables, safety requirements, photographic costs and

expenses, laboratory, field testing, inspection costs, and office service equipment).

The second element is general overheads. It is distributed on the projects that expected to be
implemented around the year according to ratios proportional to project amount. To calculate
the company overheads the user has to calculate company overheads per year and dividing
this value by the expected total projects to be executed by the company throughout the
specified year. By multiplying the result by the total cost of the project, we get the estimated
company overheads. The total project cost equals direct cost multiplied by 125% (the
overheads is considered 25% of direct cost and this is an arbitrary percentage that the user

can enter).

The third element is the financial costs, and it is calculated in details according to bid
documents requirements e.g. bank charges, performance bond, advance payment, retention,
bid bond, and insurance.

The indirect costs are the summation of the three elements (site, general, and financial costs)
which are exported to the Stratified B/Q as mentioned before to generate the total bid price.

3. Priced B/Q

This sheet is used for bid submission after pricing the bid items. It is prepared automatically
after entering al data in the Stratified B/Q. The data of this sheet is imported from the
Unpriced B/Q by VLookup function. The user can save the output file with project name or
with any name distinguishable to the user by using the " Save as' tool after finishing the
estimating process or directly after opening the output file. Figure A5.5 shows a sample of
Priced B/Q.

4. Cost Reports
The purpose of this sheet is to calculate the total cost of project materials, labor, plant, and
subcontractor. Figure A5.6 shows a sample of Cost Reports.

5. Help sheet
Figure A5.7 shows the help sheet for estimating the bid. The purpose of this sheet is to guide
the user in filling data in this file (Outpuit file).
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d) Databasefile

This file consists of two groups of data. The first type is for basic data while the second is for
database. They are:

Basic data sheets

Database sheets
Basic data sheets are eight sheets. They are:

1. ItemsList

Figure A5.8 shows a sample of items list. This list contains along list of B/Q items with their
item numbers, item description, and unit of measure according to the standard list if it is
avallable. In Palestine there is no standard list, so each contractor should prepare his own
standard list to use in his construction works.

2. MaterialsList

Figure A5.9 shows a sample of Materials list. This sheet contains all data related to materials.
The first column is designated for serial number, and the second is designated for material
name. The third, fourth, and fifth columns are designated for group of materials, purchasing
unit from the supplier, and purchasing unit rate respectively. Opposite to each purchasing unit
rate column, there are three divisions for each group of floors (from grd. floor to and
including 4th floor, from 5™ floor to and including 9™ floor and for more than 9" floors). In
each divison there are three columns; the first column is alocated for waste material as a
percentage, the second is allocated for lifting material from ground to the specified floor, and
the third is allocated for the total material unit rate. The user has to enter al the columns
except the total unit rate in each division; which will be automatically calculated. These rates
are eventualy transferred to Material Database (MDB) sheet by using Visual Basic tools in
Excel.

3. Labor List

Figure A5.10 shows a sample of Labor list. This sheet contains al data of the company's
labors. The purpose of it isto calculate the actual labor rate per day. To get this |labor rate we
need to estimate the yearly non working days to get the actual working days. By dividing the
gross saary per year by the working days in a year, we get the actual rate per day. The inputs
data in the labors list are: labor trade, group, salary/ month, annual salary, pension alowance,
other fringe benefits, the working and non working days. The saary/day will be calculated
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automatically. This saary is eventually transferred to Labors Database (LDB) sheet by using
Visual Basic toolsin Excel.

4. Plant List

Figure A5.11 shows a sample of Plant list. This sheet contains all hired plants data. In GES,
al plants are assumed to be hired. The inputs data in this sheet are: plant name, hired unit,
hired rate, and the group of plant. The hired rate is eventually transferred to Plants Database
(PDB) sheet by using Visua Basic tools in Excel.

5. Subcontractor 1 List

Figure A5.12 shows a sample of Subcontractorl list. Most projects in Gaza Strip are executed
throughout two types of subcontracting; with/without materials. For this reason the researcher
prefers to divide the subcontractors into the two types. Subcontractorsl List is prepared for
subcontracting with materials. The inputs data in this sheet are the subcontractor work, trade,
unit, unit rate for each group of floors for each item. The unit rates are eventually exported to
Subcontractor1 Database (S1DB) sheet by using Visua Basic toolsin Excel.

6. Subcontractor 2 List

Figure A5.13 shows a sample of Subcontractor2 list. This list is similar to the previous one
but the unit rates in this sheet excludes the materials price and these rates are eventually
exported to Subcontractor2 Database (S2DB) sheet by using Visua Basic toolsin Excel.

7. Template 1 (Input Data) Sheet
Figure A5.14 shows a sample of Template 1. This sheet is used for entering the data related
to item cost elements (materials, labors, plants, sub. 1, and sub. 2). The new user has to fill
template 1 (input data) related to the expected items that may be used throughout the
company work, and store the output data in database sheets. In this sheet the user hasto enter
the followings:
In the first box, the user has to enter the item number in the specified cell. The item
description and unit of measure are displayed automatically. These data are imported
from the items list by using VLookup function in Excel.
In the second box, the user has to enter all materials names needed for executing the
specified item with the quantities needed to produce an item unit. The purchasing unit
will appear automatically by using VLookup function in Excel.
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In the third box, the user has to enter the composition of the crew (worker trade and
number) and the crew production rate in unit/hr for each group of floors for executing an
item unit.
In the fourth box, the user has to enter the plant name, the number of plants needed, and
the productivity of the plant unit/hr for executing the specified item.
In the fifth and sixth boxes, the user has to enter the subcontractor work and his trade for
the two types of subcontractors for executing the specified item.
After entering all these data the user can transfer these data to different database sheets
(MDB, LDB, PDB, S1DB, and S2DB) by one click on the "To Database" cell. The data is
transferred by using Visual Basic tools in Excel. To fill new data for new item, the user can
click on the " New Item" cell, all data are deleted and the sheet becomes ready for entering
new data

8. Template 2 (Update Data) Sheet

This sheet is similar to template 1, but it is used for updating the data which is entered in
template 1.

To use thistemplate, the user has to do the following steps:

a. Entering the item number in the specified cell.

b. Clicking on the " Request Data" icon. All data related to the item elements which are
filled in template 1 are displayed by importing these data from different database
sheets (MDB, LDB, PDB, S1DB, and S2DB).

Updating the data as the user wants.

d. Exporting these data again to the same database sheets by clicking on the "To
Database" icon.

To update data for another item, the user can click on the " Updating Another Item" icon,
all data are deleted and the sheet becomes ready for requesting new data (see Figure A5.15).

9. Materials Database (M DB) Sheet

This sheet is used as a store for all data related to materials for all entered items. All data in
this sheet is imported from template 1 (input data) by using Visual Basic tools, and from the
materials list sheet by using VLookup function in Excel. The aim of this sheet is to generate
material unit ratesto export these ratesto CDB (see Figure A5.16).
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10. Labor Database (LDB) Sheet

This sheet is used as a store for al data related to labors for al entered items. All data in this
sheet is imported from template 1 (input data), and from the labor list. The aim of this sheet is
to generate labor unit rates to export these rates to CDB (see Figure A5.17).

11. Plant Database (PDB) Sheet

This sheet is used as a store for all data related to plants for al entered items. All data in this
sheet is imported from template 1 (input data), and from the plant list sheet. The aim of this
sheet isto generate plants unit rates to export these ratesto CDB (see Figure A5.18).

12. Subcontractor 1 Database (S1DB) Sheet

This sheet is used as a store for all data related to subcontractorl (including supplying
materials) for al entered items. All data in this sheet is imported from template 1 (input data),
and from the subcontractorsl list sheet. The aim of this sheet is to generate subcontractor unit
rates to export these ratesto CDB (see Figure A5.19).

13. Subcontractor 2 Database (S2DB) Sheet

This sheet is used as a store for all data related to subcontractor2 (excluding supplying
materials) for al entered items. All data in this sheet is imported from template 1 (input data),
and from the subcontractor2 list sheet. The aim of this sheet is to generate subcontractor unit

rates to export these ratesto CDB (see Figure A5.20).

14. Central Database (CDB) Sheet

This sheet is used as a store for all unit rate elements (materials, labor, plant, subcontractorl,
and subcontractor?) related to all entered item. All data in this sheet are imported from MDB,
LDB, PDB, S1DB, and S2DB sheets. The aim of this sheet is to generate item unit rates for
each group of floors. In estimating process, these rates are transferred to Stratified B/Q. Also
these different rates are exported to Cost Reports sheet to generate total materials cot, total
labors cogt, total plants cost, and total subcontractors cost (see Figure A5.21).

15. Help Sheet
The purpose of this sheet isto guide the user in to filling datain this file (see Figure A5.22).



5.9 GES I mplementation: Illustrated Example

The researcher finds that the best way to show the implementation of the system isto apply it
to an example. This makes it easier for the researcher to explain and for the reader to
understand. Some items are chosen for this purpose to prepare cost estimating. Annex 6

shows an illustrated example.

The main Ms Excel tools and functions that are used in developing GES are:

Macrostool: macro is a series of commands and functions that are stored in a Microsoft
Visual Basic module and can be run whenever you need to perform the task.
VLookup (vertical lookup) tool: is a most powerful and useful functioning. This
function alows the user to look up a value based on some input value.
Data Validation tool: a database containing a list of options which can be entered into an
Excel spreadsheet as alist. The database can be entered into any worksheet of the
workbook.
IS Functions, ISERROR (value), and ISNA (value) tools. These functions check the
type of value and returns TRUE or FAL SE depending on the outcome.
All of these tools and functions are used for making the system more professional and easy to
use and deal with.
Figure 5.8 shows the flowchart of GES system.

5.10 GESEvaluation

In the context of discussing system validation, Shaat (1993) quoted Neelmakavil (1987) "that
snce we operate with imperfect information, we can not achieve ultimate reality and
therefore models should be judged in terms of their relative rather than absolute contribution
in improving our understanding of the universe. He suggests that the best strategy seemsto be
to test models to increase or decrease our confidence in them by exploring their limitations in

comparison with other known alternatives'.

Face Validity is used as a test for model evaluation. Face validity makes to ask well
experienced people about the system whether the model and/or its behavior are reasonable.
This technique can be used in determining if the logic in the conceptual model is correct and

if amodel’s input-output relationships are reasonable (Sargent, 2000).
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Face validity is used in GES evaluation by asking five contractors who are experts in building
construction. The contractors are given one week for program training. Then the contractors
give their points of view in GES system and about GES' input-output relationships. Five first
class contractors were selected for evaluating the model. The evaluating process conducted
through interviewing the persons in charge of estimating in the contracting companies.

They were briefed about the aim of the system and its components. The researcher explains
all steps for operating the system and how it works (entering basic data, filling template 1
input data, how to update the data, how to export the data to database files, how to calculate
the indirect costs, and how to price the B/Q). Of course, they asked about the clarifications of
certain steps. At the end of this process, the contractors have to fill a questionnaire for
evaluating the system. The questionnaire is mainly designed to get a feedback about GES
performance and aso to have contractors comments. They make some suggestions to modify
GES. The researcher triesto make the final version of GES modified accordingly.

5.10.1 GES Performance Indicators

Table 5.1 shows GES performance indicators. The results illustrate that most contractors who
contributed in system evaluation are satisfied with GES performance. They indicate that it is
suitable for use in the local estimating practice.

The results show that the average mean percentage for GES performance indicators equals
(88.8%). Thisresult is considered high and good result for system evaluation.
Many advantages can be obtained by using GES according to the contractors opinion. They
are:

GES offers the possibility for a detailed estimating.

GES prices the bid items according to classification of building stories.

Simplicity in updating the data by using GES.

GES makes the provision to handle indirect costs in detail.

GES gives a foundation for constructing database.

GES makes the provision to handle secondary materials.
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Asshown in Table 5.1, few indicators have average percentages 80% or less. They are:

GES minimizes the efforts that done by estimating staff.

Simplicity in using GES.

GES is considered a suitable for construction industry in Gaza Strip.
These results may be referred to the fact that in general, the contractors are not with GES.
These results are useful, because they help to improve the system to proceed more efficiently.

5.10.2 Evaluators Comments
The local contracting companies who contributed in system evaluation have some negative
and positive comments about GES. The main ones are illustrated bellow:
Positive Comments
Simplicity in updating database.
The program prices the indirect costs in details.
The program takes into account the risk factor.
The model prices the bid items according to the classification of building floors.
The program takes into account the wasted materials in estimating.
GES input-output relationships are reasonable.

Negative Comments

Choosing the material name in filling Template 1 (Input Data) from the materials list
needs some of time especially if the materials list is very long. The researcher agrees with
this comment.

Estimating the indirect costs is considered a relatively difficult process especialy in
calculating the company overheads. This may be referred to the fact that the user needs to
shift from sheet to another and s/he needs to estimate some costs to calculate the indirect
costs.

The training time (one week) is not enough. The contracting companies required more

time for training.
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Table 5.1 GES performance indicators

Techniques SA SD | Mean
(%)
GES offers the posshility for a detailed | No | 4 (%096)
estimating.
GES prices the bid items according to| No | 4 (%096)
classification of the building stories.
GES gives a foundation for constructing | No | 3 (%92)
database.
Simplicity in updating the data by using GES. No | 4 (%96)
GES treats the estimate of secondary materials. | No (%92)
GES gives the opportunity for an easy dedling | No (%88)
with wasted materials during the cost estimate.
GES contributes in gaining more accuracy in | No | 2 (%88)
bid estimating.
GES saves the time. No | 2 (%84)
GES minimizes the efforts that done by | No |1 (%76)
estimating staff.
GES treats the repeated change in materials | No | 3 (%92)
price.
GES deals with indirect cost precisely No | 4 (%96)
GES takes into account the risk factor. No | 2 (%88)
Simplicity in using GES. No (%80)
GES helps developing the cost estimate in| No | 3 (%88)
Gaza Strip.
Ges is consdered a suitable for construction | No | 1 (%80)
industry in Gaza Strip.
Average Mean % (%088.8)

(SA= Strongly Agree, A=Agree, N=Neutral, D= Disagree, SD= Strongly Disagree)
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5.11 GESLimitations

Some tools are used in developing GES system such as "M acro” tools. The security level
in Ms Excel should be medium or low to make full use of GES.

The researcher tries to make use of the full capacity of Excel 2000. however, the
following are the limits which are directly affect the functions of GES:

o Maximum number of B/Q items list is 65,536 (affected by the capacity of Excel
2000).

o Maximum number of materials, labor, plant, subcontractorl, and subcontractor2
listsis also 65,536 (affected by the capacity of Excel 2000).

0 The number of materia that the user can enter in tempaltel in the second box is
10, for laborsis 8 in third box, for plantsis 4 in the forth box, for sub.1 is4 in the
fifth box, and for sub.2 is 4 in the sixth box. These numbers can be increased by
inserting new rows as the user needs. The user can copy the functions which are in
the existing cells and paste them in the new cells.
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CHAPTERG
CONCLUSIONSAND RECOMMENDATIONS

6.1 I ntroduction

Gaza Estimator Software (GES) has been developed to satisfy some needs of Gaza Strip
contracting companies in cost estimating. This chapter introduces the research conclusions
and recommendations for many parties involved in construction to improve the local practices
in cost estimating. It also introduces recommendations for further studies.

6.2 Conclusions

The survey results show that most of contractors are interested in using many tools in
estimating process. The results confirm that the most used tools are inquiring about
materials prices and using detailed analysis in estimating bid items. On the other hand, the
least used tools are estimating bid items for each group of floors in multi-story buildings
and the using of same item rate from previous projects. Also calculating of secondary
elements of materials for each item is rarely used.

The method adopted in estimating Site overheads cost for most of companies is
acceptable. The existing common practice in estimating general overhead costs indicates
that most of contractors considered the general costs as a part of profit.

All surveyed contractors believe that the Isragli closure on Gaza Strip is considered the
main element that affects risk factor. Also dividing Gaza Strip into three parts is another
element which affects risk factor because of the difficulties in movement between these

parts. These elements increase the final cost of the project.

Most of contracting companies are till estimating their bids manually. Shortage of
suitable estimating software is considered the main obstacle for estimating
computerization. Another important factor is lack of availability of qualified persons in
using computerized estimating packages. Also the results reveal that the level of using
computer applications in Gaza Strip is low in comparison with other countries.
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There is consensus amongst contractors on the importance of using computerized cost
estimating. The main advantages that can be obtained from using estimating software are:
Building database.

Building archive for previous projects.

Simplicity of updating the prices.

Fast estimating and saving time.

w W w W w

Minimizing errors and human omission.

In response to the main needs of contractors in estimating, GES has been developed. It isa
computerized system in cost estimating which designed to improve the local practice in
estimating the works in Gaza Strip. Microsoft Excel 2000 is used in developing GES.
Most of contractors have relatively good capabilities in using MS Excdl. In this way, the
user is expected to welcome using GES as he is quite familiar with its environment.

GES is designed especially for building construction contracts and addressed to handle the
costs of measured contracts with bill of quantities. This may be referred to the fact that
most of contracting companies in Gaza Strip are involved in building works. Also the
contracts with B/Q are still prevailing in the area and the world as literature suggests.

GES provides the provision to calculate the subcontracting works with/without supplying
materials. This is a prominent feature of GES as both of methods are usually used in
construction projects in Gaza Strip.

GES simulates the contractors to include the construction material waste in ther
estimates. This is quite important for Gaza Strip contractors, where about half of

contractors estimate the material waste occasionally according to the survey results.

In a multi-storey building, the unit rate is not the same for all floors. Usualy, the higher
the floor in the building is, the more the unit rate cost will be. The researcher finds that it
is more practical to group the floors of multi-storey building into three groups and GES is
designed accordingly.

GES gives the posshility of estimating the secondary materials. This stimulates the
contracting companies to include the secondary materials in their estimates, where more
than half of contractors neglect the prices of secondary materials as indicated from the

survey resullts.
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6.3 Recommendations

To Owners, Contractors Union, and Association of Engineers

a) Introducing Modified Summary Sheet

The risk factor is considered an important element in the bid price. It should be calculated in
details and separated from profit. It is necessary to develop a modified summary sheet by the
owners or A/E which accommodates separately risk factor and profits. This stimulates the
contractors to estimate the risk factor and profit in more accurate way. This will benefit the
main construction parties; the owner, A/E, and the contractor. The owner and the A/E will be
in a better position in awarding the contract. The researcher suggested a modified summary
sheet as shown in Annex 7.

b) Training Courses, Seminars, and Workshopsin Cost Estimating

There are many factors that influence cost estimating, such as the estimating process and itself
the instability of political situation. The estimating process is divided into different steps. If
each step is completed accurately, the final bid estimate will be more accurate. It is very
important to conduct training courses, seminars, and workshops for contracting companies in
Gaza Strip to explain the estimating process in details and clarify the various problems of

estimating process.

Training courses, seminars, and workshops should address also the political and socio-
economical factors such as security closure and segmentation. Impact of these factors should
be tackled in details in such courses.

c¢) Computer Based Training Coursesin Cost Estimating

The contractors union should focus more on conducting training courses in using computer
applications in construction industry particularly in cost estimating. This training aims at
improving the local practice in cost estimating and increases the capabilities of qualified

persons in using these estimating software packages.

To Construction Contracting Companies

a. The more accurate estimate is naturally based on realistic information. It is recommended
that each contracting company continuously keeps records for all cost related data and
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built a historical database for the company. This unique database should be the main
source of information that will be used in estimating future projects.

b. The contractors are invited to calculate the risk factor in more accurate way. This gives
the contractor a better chance to win the bid. It also decreases the possibility of having a
loss and increases the possibility of having a profit

c. It is recommended that the estimators in contracting companies attend courses in using
estimating software to improve their capabilities in this field. This may stimulate the top
management of the contracting companies to have and use estimating software package in
their works.

d. The local contracting companies are invited to have an estimating software package and
use it in estimating the works in order to get more accurate estimate, save time, minimize

error, and hopefully to have better chance to win bids.
6.4 Recommendationsfor Further Studies

As we do not have locally a standard bill of quantity the researchers are invited to study
this aspect and develop B/Q which satisfies the local needs of construction industry. Code
numbering system for B/Q items is a vital pre-requisite for cost engineering system that to
be used in cost estimating and cost control. Researchers are invited to develop a suitable
local standard numbering system to be adopted by the construction industry. Of course,
such system should be easily computerized.

Researchers are also invited to develop computerized software aiming at facilitating

integration of estimating and cost control functions as performed by contractors.

More research effort should be addressed towards development of software that handle
determining realistic risk factor. The right modeling of rea life stuation related to

construction industry is the main challenge in this regard.

More researches on productivity related factors are needed. Local circumstances deserve a

special attention from researchers.



Different construction processes need more attention for study and research in order to
determine the more redlistic waste percentage for each process. The resulted data will be

helpful for estimators in preparing more accurate estimates.
GES is a deterministic system. It does not represent completely the rea life situations of

estimating which are, by nature, probabilistic. Development of probabilistic version of
GES will enhance it and make it more realistic and viable.
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Annex 1

The questionnaire (In Arabic)
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Questionnaire (English version)
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Section (1): organization Profile
1. Year of establishment ------
2. Main Field of Company Specialization

Building works O Main O Secondary O Doesn't exist
Sewage & water works O Main O Secondary O Doesn't exist
Roads works O Main O Secondary O Doesn't exist

3. Degree of Classification by Contractor Union
Building works o First ClassA O First ClassB o Second Class © Third Class
Sewage & water works O First Class A O First ClassB o Second Class o Third Class
Roadsworks oO First ClassA oO First ClassB o Second Class o Third Class
4. Average Total number of employees in your company during the last five years--------
5. Average number of technical staff according to their field of study during the last five years
--- Civil Eng. --- Architecture Eng. --- Electrical Eng.
--- Mechanical Eng. --- Others engineering fields --- Technician
6. Tota number of executed projects during the last five years
O Lessthanorequa 10 o0 11-20 0 21-30 O 31-40 O above 40
7. Value of executed projects during the last five years (in million dollars)
O Lessthanorequall o© 1.1-3.0 03150 05170 O above 7.0
8. The person in charge of estimating process
O Company Director O Technical Director O Project Manager O Specific section

O Others. Determing --------=-=-=======m=mommu-o-



Section (2): Pricing and Bid Study
First: In General
9. To which extent you evaluate the necessity and degree of usage of the next tools in bid estimating

No. Tool Necessity degree | Usage degree
> >
> > 2 % T
L RLE
T é ® @ D
3 8 E| & 3 8| &
z Zz 3|3 D |0
A Site visit during estimating process
B Quantity survey
C Estimating the materials waste in general
D Inquiring about materials prices in general
E Inquiring about subcontractors ratesin general
F In multi-stories projects, using estimating
process for every group of floors (grd. - 4™,
5™- 9™ 10 and above)

Second: Estimating the Items
10. To which extent you evaluate the necessity and degree of usage of the next tools in bid estimating

No. Tool Necessity degree | Usage degree
> >
> | 2 3 % T

HHHRLE

T é ® @ D

8|8 E| |3 8| &

Zz |z 8|2 |2 |0

A By using the same item rate from previous
projects.

B By using detailed analysis only for big value
items.

C By using detailed analysis for al components
of asingle item (material, labor, plant,
subcontractor)

D By calculating all secondary elements of

materials for every item

AR



Third: Database
11. To which extent you evaluate the necessity and degree of usage of the next techniques in bid
estimating

No. Technique Necessity degree | Usage degree
> >
> | 2 3 % T
NERIEREAE
$12 5|53 |5|8
A Building materials database
B Building labor database
C Building plant database
D Building subcontracting database
E Updating the database due to a noticeable
change in prices
F Updating the database when estimating a
new project
G Updating the database directly due to any
changes in prices

Forth: Indirect Costs
12. Tick (X) inthe correct choice in the following fields according to your practice for estimating
indirect costs
a. Site overhead costs are calculating by:
O Asa% age of direct costs
O Asalump sum
O In detail, as specified in bid documents
O Has no affect on cost

b. General overhead costs are calculating by:
O Asa% age of direct costs
O Asalump sum
O In detail, as specified in bid documents
O Has no affect on cost



Fifth: The effect of Closurein Gaza Strip on Cost

13. To which extent you evaluate the effect of closure on the next factors

> = 8 > 8
No. Factor g 8|8 = S’ g 5’
B << pa & B 5
A The closure causes a noticeable increase
in the main material prices specially
cement and aggregate
B The closure causes an increase in other
material prices (painting, electrical,
sewage material)
C The closure causes an increase of the labor
rates
D The closure causes an increase of the plant
rates
E The closure increases the subcontractors
rates
F The closure causes adelay of a project
completion
G The closure causes an increase of the total

project cost

Sixth: Risk Factor

14. To which extent you evaluate the importance effect of the next factors on risk factor

e
o

Factor

Very
high
High
Average
Very low

low

The closure

The owner

The consultant

Project type

Project location

Increase in material prices

Increase in labor rates

I o T mf O O W >

Delay in project execution time




No. Factor

Very
high
High
Average
Very low

low

15 | Therisk factor of construction projectsin
Gaza Strip is considered to be

16. You egtimate the risk
O Morethan it should be
O In balanced way
O Lessthan it should be.
O No egtimation for risk

Section (3): Cost Estimate Software
17. You estimate the bid by

O Mentally

o Documentary without forms

o Using forms

O Using spreadsheet

O Using cost estimate packages

18. To which extent you evaluate the next obstacles effect on the usage of cost estimate software

No. Obstacles

Very
high
High
Average
Very low

low

No realization for the importance of CES

No convincement in using CES

Shortage of user friendly CES

o O W >

Shortage of qualified personsin using
CES

Shortage of CES consultants

Simplicity of manual estimating

The high cost of CES

I O T m

Increasing the bid cost

WY



19. To which extent you evaluate the effect of the next factors on reducing the accuracy of the bid
estimate

[ =
2 o
No. Factor a>3, <, sg’ a>3 > ??
> | T < o >
A Limited time available for bidding process
B Difficulty of getting subcontractors rates
C The estimating overload in the company
D The existence of many executed projects

in the company

E Difficulty in getting updated materials
price from the suppliers

F Estimating the bid manually

Unclear project plans

20. To which extent you evaluate the following benefits obtained from using cost estimate software in
the bid estimate

N Benefit

Very
important
Important
Neutral
Not
important
Not
important
at al

A | Building™ general prices database
( materials, labors, plants, subcontractors)

w

Establishing archive for previous projects

Simplicity of prices updating

Fast cost estimating and saving time

Saving efforts in bid estimate

The contractors prices are approximate

Maximizing accuracy of cost estimation

I o M m g O

Minimizing errors

Minimizing human omission

J | Preparing total cost of materials, labors,
plants, and subcontractors separately




21. State the efficiency of your company in using popular computer software

Word o V. good O good O Acceptable o Low oOV.Low

Excel o V. good O good O Acceptable o Low o V.Low Access
good O good O Acceptable o Low oOV.Low

Ms-Project o V. good O good O Acceptable o Low oOV.Low

22. I'mready to get and use user friendly and inexpensive cost CES.

O Strongly agree O Agree O Neutra O Disagree O Strongly disagree

ARES
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Annex 3

Review of Estimating Softwar e Packages



Estimating Softwar e Packages

Introduction

Competition in the construction industry is stiffer than ever. The margin of error is slim to none, and a
day’s delay can be costly, a fast and accurate estimate must be the foundation for any profitable project

(Internet, www.winestimator.com 2000). Computers use in cost estimating is a relatively recent

development. Computers can give increased accuracy by minimizing human-based errors and errors of
omission. The computer can provide quick and easy access to historical unit cost and production rates.
Numerous computer aided cost estimation software systems are now available. The advantage of these
programs is the consistent organization and format for estimating. The researcher reviews some of these
systems before beginning of development of GES. These packages are:

1. C2 Chooser M S Excel Add-in

C2 chooser is an easy way of entering construction materials into your estimates. Instead of typing in
your material description, the C2 chooser lets you choose them from a list (CSl). As well as being for
easier than typing, this alows your computer to recognize the product you are after. In a soon-to-be-
released feature, this will then allow C2 to search the web for the best worldwide price for your

construction material or service.

Technically, the C2 chooser is an Ms Excel add-on that allows you to:
Pick up material information from a hierarchical index (database) in Excel, and place it directly in
your Estimate.
Use your own Excel files as a materials database source, or
Download "global" database from Web sites
Refresh your Excel worksheets with new data from update database.

The C2 Chooser alows you to choose - rather than type-your construction materials for your estimate.
Our database contains nearly every construction item, al categorized according to the popular CS|
format. Updates to this are easily downloadable, and free.

2. General Construction Cost Estimator (for MS Excel)

The world's best way to create office productivity is now the easiest way to build accurate construction
cost estimates. The user can now work in a single MS Excel environment to quickly create, build, and
manage his estimates. Automatically adjust costs for the user's area. Utilize built-in reporting or use
Excel's reporting functions. It's al in one complete, integrated solution — General COST Estimator for
Excel.


http://www.winestimator.com

By automatically improving estimating accuracy, efficiency and eliminating errors, General COST
Estimator for Excel isthe right tool to save you time and money.

K ey Benefits

Convenient MS Excel based estimating

Customizable, flexible, built-in unit cost data in industry-standard CS| format
(MasterFormat)

Local cost data updated quarterly

Start-up wizard for creating fast estimates

Cost data includes all standard construction cost categories

Modifiable overhead and profit applications

Accurate construction cost estimates in minutes

No initia training necessary... you already know how to use it

Comprehensive Online Help system

Free software updates... no recurring costs... ever.

3. WinEstimator

WinEstimator software is a construction cost estimating software for Windows-based PCs. A
WinEstimator software solution is designed to be easy to learn and use, with the intuitive ‘point-and-
click’ and ‘drag-and-drop’ simplicity of Windows. It is aso designed to make your day-to-day
estimating process easier, faster and more productive, paving the way for increased profitability.

Though originally developed to serve the complex estimating needs of the A/E industry, WinEstimator
solutions have also branched into general-purpose project estimating, budgeting and cost knowledge
management. These solutions are expertly designed to improve productivity by eliminating burdensome
repetition and facilitating better business ‘cost’ communications, while providing the vauable insight

and information necessary for better decision-making, planning and project management.

4. BID2WIN
Benefits
BID2WIN's beauty is not just skin deep. The software goes beyond its impressive and powerful feature

set to provide a number of benefits virtually undeliverable by other packages and truly invaluable to its
users. These benefits include:

* The Microsoft Windows Standard
* Standardization

* Accuracy and Efficiency



* Flexibility
* Ease of Use

Features

A host of powerful features make estimating with BID2WIN an entirely different experience. Because
our development process incorporates the input of estimators who use the software on aregular basis,
these features truly address the needs and wants of today’s construction industry professionals. Here is
just a handful of the capabilities BID2WIN possesses:

Adheres to the Microsoft Windows design guide
Has the same look and feel as al Microsoft Office applications such as Excel and Word

Customize all resource databases, including labor, equipment, crews, task templates,
subcontractors, vendors, materials, and more

Create and utilize custom embedded Microsoft Excel spreadsheets
Create and store task structure with the item for use in future bids
Set up unlimited private or public item databases

Create file-based bids

Copy items and item detail from old bids to your current bid

Toggle the bid between metric and imperial with one mouse click using built-in metric
conversion factors

View bid items in customizable spreadsheet

View and edit items and any level of detail from one screen utilizing the powerful Windows tree-
view

Create an unlimited cost structure with tasks and sub tasks

Establish and distribute Indirect Costs

Balance and unbalance bid

Customize the bid summary screen

Access pre-loaded costing reports and various other reports, including work orders

Produce private bid forms



Estimate Check Wizard: Automatically scans the bid for dozens of potential user errors or
omissions

Modify cost components globally within the bid

Create unlimited item phase groups within the bid to analyze specific bid pricing requirements
and markup by grouping

Advanced security features

5. DeccaPro Cost Estimating Software
Main Benefits

Quick, accurate cost estimates for any product

Winning bids through detailed and optimized costing

Lessrisk by doing new product pricing and feasibility
Increased sales by showing benefits in customer’s applications
Lower costs through process cost analysis

Save money by avoiding uneconomical projects

Anyone can do costing

Save time - easy to use Windows software with extensive help file

6. Deneb Software

Deneb Software specializes in the development of software for construction. Deneb Construction
Accounting and Estimating is designed for small to medium-sized contractors.

Features:

Customizable data views: With customizable data views, the user can label own fields using his own
terminology.

Security: Information is made available by login with security and by User level security. The user has
complete control over the accessing of secured data

Schedules. Helps the user to schedule his resources, it can be labor or it be an equipment. The user
always knows what resources he has on hand.

In touch: Schedules to the Employee or Technician, to keep them updated.

YY.



Application Integration Tools: Import — Export data from and into different formats. Share information
among a different variety of applications.

Application Flow: 'Hot Keys alow you to jump to the relevant information and input and still retain
the current working status.

Lookups: the user does not have to memorize codes or carry lists (which have to be updated), it’s
available online.

Advanced Technologies: Utilizes the latest technological advances such as COM, Client/Server
architecture, and a SQL Database Engine. Minimize downtime, and maximize efficiency with scaleable,
robust and versatile technology.

7. Esti-M ate Software

Esti-Mate is a powerful, user-friendly software for building material dealers on the market today. It
provides an easy way to improve sales, profit, and productivity.

Features:

- Simple to learn user friendly software system, designed by and for building professionals who don't
have time to learn new procedures or complicated hardware.

-Designed by and for home builders, estimators and the home center industry.

-Program does the most time consuming and normally not exactly error free part of hand-written
takeoffs, lists al lumber and building material items needed that require estimating formulas, math
calculations, math conversions and adding waste factors.

-Complex stick built roof systems require only two length entries, pitch, rafter size and material type
selection per easily managed roof section.

-Review, update any estimate on file in minutes, prints customer or selected estimate lists or pick list for
Separate sub-system delivery.

-Price includes three system installations per purchase and per location.

-Minimal amount of information needed from blueprints for entry to program screens.
Rapid point and click selection of material types and sizes.

-Provide your customers with faster service, more accurate onsite deliveries, while allowing your sales

staff more time and opportunity to increase customer base and sales.
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-Economical and portable for use on office-home-laptop Windows PC.

8. ESTIMATING SOLUTIONS

This system is simple to operate and allows producing a Bid in a smilar way to hand written pricing
sheets, but is only as good as the estimator using it.

By taking the drudgery out of producing hand written pricing sheets and the inevitable mistakes with the
calculator and the guess work in establishing labour install rates, the user will soon be producing more
consistent bids. The user will then be able to better evaluate the market and fine tune his rates to get his
amongst the winners. Producing a bid with this system should take less time. Time which can be more

productively spent either on more bids or seeking better prices for your materials.

It is assumed that the user is conversant with the Microsoft Windows operating system as this software
is configured to run under Microsoft Windows.

The estimate files are configured to the Microsoft Access Database system. The advantage of using a
database is that all additions, deletions and edits are written to the hard disk immediately. Therefore in
the event of a power failure or crash, no information is lost.

The disadvantage of using a database is lack of speed as the system is constantly reading and writing to
the disk. This should not cause you a problem if you keep your Master Database sections and Estimate
sections to areasonable length.

The Master database can be placed on a server and networked to individual PC's. The speed of transfer
of datawill, however be slowed down due to the speed of the network.

9. EstimaX

A system that minimizes the time and effort taken to develop an estimate for any type or size of project
whilst providing maximum control and flexibility.

EstimaX isageneric project estimating system designed around methods used for large construction
projects although it is applicable in any organization for jobs of any size. The system also includes
extra efficiency features when using.

The system is designed to:
§ Reduce estimating time & costs
§ Increase estimating accuracy

8 Increase confidence in estimate accuracy
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8 Increase tendering success rate

8 Increase the overal efficiency of an organization's knowledge management warehouse by
incorporating configurable information interface facilities.

EstimaX is used to build project estimates with work or materia items structured in sections and sub-
sections. Items are entered at "cost" rates and then standardized, uplift percentages are applied relevant
to the type of item to calculate basic "sale" rates. Allowances can be applied to add "pad" quantities and
further mark-up adjustments may be applied at the various levels in the estimate and al the totals are
immediately recalculated and displayed. A lump sum addition or reduction (discount) can also be
applied to an Estimate.

EstimaX features the ahility to pre-build standardized groups of items referred to as a "spread” that may
easily be copied in as an estimate item. An example of using a "spread” may be the daily cost for a work
boat where individual rates can be entered for each of the crew, the various equipment hire /rental costs
and consumables. Standardized basic uplift percentages are applied to items and the system calculates
the total for the "spread" to give a daily cost rate and daily selling rate for the vessel. In a similar
manner, frequently repeated sets of work activities can be built up as standard spreads to give a rate for
any relevant unit of measure. There is no limit to the use of the spread features in construction,
manufacturing, services; in fact any business sector needing to tender / bid for jobs or to establish sound
estimated budgets for in-house projects.

A "price" catalogue is included as an integra component in EstimaX alowing items to be priced very
quickly, easily and consistently. The price catalogues are simple to maintain with item prices being
applied according to time period validity.

Functions are included to import estimate information and a framework is provided to automate a lot of
the work involved in estimates for very large construction projects. For example, it is quite
straightforward to import basic Bill of Material lists from drawing takeoffs, obtain the purchase prices
and then generate items with cost / sale rates.

EstimaX is designed to operate as a modular component within existing company systems and, most
significantly, to apply item cost alocation to the norma company cost codes. Features are included to

allow controlled synchronization of cost codes with standard chart of account tables.

"Classification”, "type" and user definable references can be applied to enable data analysis. They are
included with other criteria on list selection facilities alowing rapid access to information.
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For successful tenders, there is the capability to generate information to establish budgets in a project
control system. Also, an option is provided that can enable "actual" data to be imported back into the
system so that the original estimate accuracy can be monitored for the project, sections, sub-sections and
items.

In common with al the MatriX modules, there are numerous features enabling deployment in any size

of organization and maximizing efficiency, such as:

Rapid access to information is enabled through 'selector’ windows, applying criteria that includes

standardized and user-definable classifications

Copy / Paste facilities increase efficiency e.g. copying of previous estimates - Multiple

companies in an organization are supported

Bids can be created in any currency and rate conversions are automated

Hours and weights can be monitored (weight conversions are automated)

Cost codes can be formatted to match any ledger style

System Security is an important feature, managed effectively and easily

On-line listings can be grouped, sorted, exported (as XLS, CSV, XML or HTML) and printed
Variousinquiries and reports are provided

"Workflow" operation gives fast access to the most-used next window
The database is designed to integrate easily into any organization's knowledge management suite

A comprehensive system guide is available on-line and as hard copy.

10.JOBPOWER Softwarefor Contractors

JOBPOWER was designed specifically for the construction industry. It includes powerful features which
contractors need - features such as job cost, AIA billing, retainage, certified payroll, and much, much
more. The comprehensive, flexible job management reports give you up-to-date information you need to
manage your jobs and make your business more profitable.

Estimating Program

JOBPOWER Estimating is a flexible, general purpose estimating program that alows contractors to
prepare quick, accurate bids and estimates. It alows the user to enter his own labor and material costs,
his own takeoff formulas, and his own bid templates into a database, and then uses that information to

compute the cost of the project.
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A starter database comes with the software that serves as an example and gives the user a framework
with which to start. The user can add his own prices to this database and add additional items as he
wishes.

Some features of JOBPOWER Estimating:
Prepares bids in a fraction of the time
Serves as a check list to make sure that nothing is forgotten
Reduces errors - the program does all the calculations
Can make last minute revisions in minutes instead of hours
Prints a professional bid to submit to the customer
Updates bids if there are price changes - one command and the program does the rest
Y ou can quickly prepare alternate bids
Y ou can organize the bid in your own way

Interfaces with JOBPOWER Accounting software. A successful bid can become the
budget for the job

Gives you the flexibility you need for special cost items and labor situations
Labor estimate can be based either on hours or calculated from anticipated productivity

Can be used for quick bids and estimates as well as detailed bids

11. ProEst General Construction Estimating

The ProEst general construction software was designed for General Contractors, Residential Builders,
and any other contractor that performs general construction work.

The ProEst system is a full 32-bit system designed using exclusively Microsoft Tools. The system will

work with all Microsoft Windows programs and exchanging data is very smple.

The Estimate List is pictured to the right. The ProEst system can store 10,000 estimates for quick easy
access to your estimate information.

The Estimate sheet in ProEst can be setup to look exactly like your current spreadsheet or ledger. The
column layout is completely user-definable. The estimate selling price is always displayed on the top bar
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for quick reference and any changes made to the estimate are reflected instantly in your total.

ProEst allows the user to takeoff single items and assemblies. The master database contains Items and
Assemblies organized in an "explorer-like" tree structure for quick access. The system comes with a
complete general construction database as well as having interfaces to many industry pricing services.

The power in ProEst is in the Assembly takeoffs. The Assemblies allow the user to takeoff many related

items from a construction unit in one quick step and they are completely user-definable.

12. AdvancedBid 2000

AdvancedBid 2000 offers many features that will assist the user in project estimating these features are:
0 Operating principles and functions are easily understood within just a few hours.

0 Inexperienced estimators can quickly learn practical method of accurate and precise estimating and
the Veterans will marvel at it's sophistication and time saving features

0 Applies sophisticated OH& P percentages and Performance Bond costs with a single click
o Offers Multiple User, Networking and Password Protection options

o Powerful Template feature for estimating multiple construction projects simultaneously, and from
within a single project

0 Provides pre-designed Administrative Forms, Address Book and handy Note Pad for project

reminders

0 Technica support fees are non-existent because AdvancedBid 2000 "support itself"

13. Fast Estimate (softwar e for professionals)
Key Benefits of fast Estimate
0 Added confidence: if the user do not get the job, he probably did not want it

0 Huge time saving when compared to manual systems
0 Organization al pricing information in one place
o Communication: clear, concise working documents for the clients and on-site staff

Key Features of fast Estimate

0 Resource library: keep your costs up-to-date and in one place
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0 Suppliers: alocate resources to individual suppliers

0 Hexibility: works for builders, contractors, sub-contractors and specidists

o Output to Ms Applications: export datato Word, Excel, etc.

14.Buildsoft Electronic Tendering System (BETYS)

The Buildsoft BETS allows the user to produce a document that will be easily e-mailed or mailed to

subcontractors for viewing and entering of their prices for you to use in atender.
BETS isintended to be used in conjunction with the Subbies Comparison System. BETS allowsthe
following:

§

w W w W w w W w

Coding of items so that it is selected for a supplier to price.

Allows items to be multi coded, so as to be priced by different subbies.
Creates a separate pricing document for each supplier in BOQ format.
Allows definable notes to be added to the subbies BOQ print out.

Retains the BOQ numbering for ease of entering prices.

Creates a common accessible document (PDF) that is read with a free viewer.
Allows the Supplier to print their part of the BOQ.

Uses a common supplier list with the Subbies Comparison System.

Keep a default, preferred list of suppliers that can be applied to new jobs.
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[tem Numbering

S.No | Item No. Item Description Unit
1 1000 General Works

2 1100 Demolition Works l.s
3 2000 Earth Works

4 2100 Excavation & Backfilling m3
5 2200 Supply and Fill with compacted clean sand m3
6 3000 Concrete Works

7 3200 R.Concrete B300 for Foundation m3
8 3300 R.Concrete B300 for Ground Beams m3
9 3400 R.Concrete B300 for Column Necks & Columns m3
10 3500 R.Concrete B300 For Slabs (25cm thick) m2
11 4000 Block Works

12 4100 20 cm thick. Brickwork m2
13 4200 15 cm thick. Brickwork m2
14 4300 10 cm thick. Brickwork m2
15 5000 Plastering Works

16 5100 3-face internal plastering for walls m2
17 5200 3-face internal plastering for ceiling m2
18 5300 External plastering for walls with Tyrolean m2
19 6000 | Tiling Works

20 6100 (25x25 cm) Terrazzo tiles for floors with skirting m2
21 6200 (20x30 cm) White ceramic tiles for walls m2
22 6300 (20x20 cm) White ceramic tiles for floor m2
23 7000 Painting Works

24 7100 Internal Painting- Poliside for Ceiling m2
25 7200 Internal painting- Supercryle for Walls m2
26 8000 Carpentry Works

27 9000 Metal and Aluminum Works

28 10000 | Electrical Works

29 11000 | Mechanical Works

30 12000 | Isolation Works

31 13000 | Special Works

32 14000 | Finishing Works
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Gaza Estimator Software (GES) Sample Forms

Figure A5.1 shows a sample of B/Q input sheet.

Figure A5.2 shows a sample of the help sheet for input unpriced B/Q
Figure A5.3 shows a sample of Stratified B/Q

Figure A5.4 shows a sample of Indirect Costs

Figure A5.5 shows a sample of Priced B/Q

Figure A5.6 shows a sample of Cost Reports

Figure A5.7 shows a sample of the help sheet for estimating the bid
Figure A5.8 shows a sample of Items list

Figure A5.9 shows a sample of Materials list

Figure A5.10 shows a sample of Labor list

Figure A5.11 shows a sample of Plant list

Figure A5.12 shows a sample of Subcontractorl list

Figure A5.13 shows a sample of Subcontractor?2 list

Figure A5.14 shows a sample of Template 1

Figure A5.15 shows a sample of Template 2

Figure A5.16 shows a sample of MDB.

Figure A5.17 shows a sample of LDB

Figure A5.18 shows a sample of PDB

Figure A5.19 shows a sample of S1DB

Figure A5.20 shows a sample of S2DB

Figure A5.21 shows a sample of CDB

Figure A5.22 shows a sample of the help sheet for database file
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Figure A5.1: A sample of B/Q input shest.
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Figure A5.2: A sample of the help sheet for input unpriced B/Q
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Figure A5.3: A sample of Stratified B/Q
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Figure A5.4: A sample of Indirect Costs
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Figure A5.4: A sample of Indirect Costs
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Figure A5.5: A sample of Priced B/Q
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Figure A5.6: A sample of Cost Reports
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Figure A5.7: A sample of the help sheet for Estimating the bid

YY4



Figure A5.8: A sample of Items list
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Figure A5.9 shows a sample of Materials list
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Figure A5.10 shows a sample of Labor list
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Figure A5.11 shows a sample of Plant list
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Figure A5.12 shows a sample of Subcontractorl list
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Figure A5.13: A sample of Subcontractor2 List
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Figure A5.14: A sample of Template 1
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Figure A5.15: A sample of Template 2
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Figure A5.16: A sample of MDB.
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Figure A5.17: A sample of LDB
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Figure A5.18: A sample of PDB
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Figure A5.19: A sample of S1DB
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Figure A5.20: A sample of S2DB
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Figure A5.21: A sample of CDB
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Figure A5.22: A sample of Help Sheet for Database File
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GES Implementation: Illustrated Example
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GES Implementation: Illustrated Example

AG6.1 Introduction
An illustrated example is used to show the implementation of the system. The goal of this example is to
price Bill of Quantity (B/Q) for "Gaza School project” as shown in Table 6.1. In this example the
concrete works will be executed by contractor's crew, while the painting works will be executed by
subcontractorsl including materials price. The blocks, plastering, and tiles works will be executed by
subcontractors 2 excluding materials supply.

Table A6.1 B/Q Items

I,t\leorﬁ Code No Item Description Unit Qty ;Jr?éte -Pr(r)itcael

1 2000 Earth Works

2 2100 | Excavate to level -2.0 m® | 600

3 3000 Concrete Works

4 3100 R.Concrete B150 for Plain Concrete m® 35

5 3200 R.Concrete B300 for Foundation m® 350

6 3300 R.Concrete B300 for Ground Beams & Steps m? 55.0

7 3400 R.Concrete B300 for Necks & Columns m® 70.0

8 3500 R.Concrete B300 For Slabs 25cm thick. m® | 4,000

9 4000 Block Works

10 4100 (20 cm thick) Brickwork for walls m® 6,000

11 4200 (15 cm thick) Brickwork for internal walls m® 3,000

12 4300 (10 cm thick) Brickwork for internal walls m® | 10,000

13 5000 Plastering Works

14 5100 3-face internal plastering for walls m® | 20,000

15 5200 3-face internal plastering for ceiling m® | 4,000

16 5300 External plastering for walls with Tyrolean m® | 4,000

17 6000 Tiling Works

18 6100 (25x25 cm) terrazzo tiles for floor with skirting m? 3600

19 6200 (20x30 cm) White ceramic tiles for walls m? 1,200

20 6300 (20x20 cm) White ceramic tiles for floor m® 400

21 7000 Painting Works

22 7100 Internal painting- Polisid for ceiling M2 4000

23 7200 Internal painting- Supercryle for walls M2 | 20,000
Total
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The user can open GES by double clicking on its icon (Ges.xls) that is located typically in the GES
folder. Figure A6.1 illustrates the dialog box which asking for the use to enable or disable macros. The
user has to enable macros to full use of GES. To start in entering the user's basic data, s/he should click
on the icons list under " Data Base" icon in the New user menu. Automatically macro command runs to
activate Database file. A dialog box appears (see Figure A6.2) asking the user to determine if She wants
to update the data or to run without updating.

Microsoft Excel El

CEESVGES . xls contains macros.

Macros mayw conkain viruses, It is always safe to disable macros, but if the
rmacros are legitimate, wou might lose same Functionaliby.

Dizable Macros I Enable Macros Maore Info

Figure A6.1
The user has to choose "Update" icon to update the links and to retrieve the latest data, and after that

another dialog box appears (see Figure A6.3) asking the user to determine if he wants to continue for
opening the file or to edit links. The user has to choose "continue” to open the Database file.

Microsoft Excel

This workbaok cantains links o okher daka sources,

! y  # IF you update the links, Excel attempts ta retrieve the latest data,
# If you don't update, Excel uses the previous information,

Jpdate Don't Update Help

Figure A6.2
A6.2 Generating Database
To enter the data the user has to proceed with the following:
A6.2.1 Entering the ltemsList
The user has to activate this sheet by clicking at "Items list" icon in the New user menu. The user has to
feed the item numbers, item descriptions, and item units according to his own code numbering system in
the long list. The researcher suggests a numbering system for some itemsto use in GES.
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Microsoft Excel

This workbook contains one ar more links that cannot be updated.

) + To change the source of links, or atkempt ko update values again, click Edit Links,
+ To open the workbook as is, click Continue,

Caonkinue Edit Links...

Figure A6.3
A6.2.2 Feeding the basic data

Each company has available basic database for application. The basic database contains data ready for
direct use in estimating the bids. The user has to input his own data related to materias, labor, plant, and
subcontractor with/without supplying materials (see Annexes A5.8-A5.13) into the Database file. The
user can shift from sheet to another by clicking at the wanted list icon in the New user menu. The user
can return to the New user menu by clicking on "Menu" icon in each sheet before shifting to another

sheet. The user can update this data according to any change in prices.

A6.2.3 Filling Template 1 (input data) for each item in the ltemslist

After generating basic data, the user has to shift to template 1 (input data) sheet and starts to input this
sheet. The data in this template is imported from items, materials, labor, plant, suncontractorl, and
subcontractor?2 lists. The user can fill any item as he needs.

How tofill template 1

The user has to follow the following steps for entering the data in Template 1. For example, we want to

feed the data related to the item no. (5300), and description is "Externa Plastering with Tyrolean™.

Figures A6.4-A6.7 show templatel for different items.

a. Inthe first box, the user has to enter only the item no. (5300) in the white cell as described in items
list sheet. The item description and unit of measure automatically are displayed.

b. The second box is developed for required materials for executing one unit of the item. The user has
to fill 2 cells in the row in the first and third columns; the first cell is material name. To choose the
material name, the user has to select the cell; the down arrow for the pop-down-list will appear as
shown in Figure A6.8. When down arrow is clicked with the mouse the list of materials is displayed.
For the selected material the purchasing unit will be automatically displayed. And so on for other
materials. The second cell to be filled is material quantity. The user has to enter the material quantity
needed to execute one unit of the item in the third column. (in our example, for plasterer net cloth,
purchasing unit is m2, the quantity needed of plasterer net cloth for executing 1 m2 of external
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Figure A6.4
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Figure A6.5
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Figure A6.6
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Figure A6.7
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plastering is 1.0 m2), and so on for other materials (Cement, 10 Kg.), (Sand, 0.03 m3), (Glue, the

guantity needed is 0.15 Gallon), (lime, 0.40 Kg), (galvanized angles, 0.50 L.M), (Plastering Plastic

Mesh, 0.50 m2), (Quartz, 0.40 bag), and (White cement, 2.0 Kg.). This will be eventually transferred to

Materials Database (MDB) shest.

c. The third box is designed to determine the labor crew. If the item will be executed by the company's
crew, the user has to fill this box. In the same way used in choosing the materials, the user can
choose the crew composition (the labor trade and number of worker), and the productivity of the
crew for each group of floors (unit/hr). In our example the external plastering will not be executed by
company's crew. It will be executed by Subcontractors without supplying materials (Subcontractor2).
The data will be eventually transferred to Labors Database (LDB) sheet.

d. The fourth box is designed for plant. The user determines the plant name, number, and productivity
(unit/hr). This data will be eventually transferred to Plants Database (PDB) sheet. In our example no
need for plant in executing the external plastering works.

Required materials for executing one unit of the Item

Purchasing Required

Material Name Unit Qty/Unit

| |

-
Zoncreke B200 .
Zoncreke B250

Elock 202040 crm

Elock 15x20<40 cr

Elock 10x20:40 cr

Zemenkt

Clean Sand -

Figure A6.8 Choosing Material in Feeding Template 1 (Input Data)

e. The fifth box is developed for the subcontracting (workmanship including materials), the user will
fill this box by choosing the subcontractor work and his trade. This will be eventually transferred to
Subcontractors 1 Database (S1DB) shest.

f. The sixth box is designed to show subcontracting (workmanship excluding materials). In the same
way used in the previous step, but this data will be ultimately transferred to Subcontractors 2
Database (S2DB) sheet. In our example externa plastering subcontractor and scaffolding will be
needed to execute the activity externa plastering.

g. All data will be ultimately transferred to different database sheets by clicking on the " To Database"
icon. And so on for other itemsin the items list.
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h. After feeding all data for al items in the items list, the unit rate for each item in the items list will be
ready to use in preparing bid estimating.

A6.2.4 Updating thedata by using the Template 2 (update data)

If the user wants to update the inputs which are entered in template 1 for any item, the user can open
Template 2 sheet and request the data by entering the item no. in the specified cell. By clicking on
"Request Data" icon, automaticaly all input data will be displayed in the different boxes. The user can
change any data and s/he can again export this data after updating to database sheets by clicking on "To
Database" icon.

A6.3 Estimating the Bid

To start in bid estimating, the user should go to the Old user menu (see Figure 5.5) from the main menu
or from the New user by clicking on the "Old User" icon.

A6.3.1 Input Unpriced B/Q

The user has to open the input file. By clicking on "Unpriced Bid Items’ icon automatically macro
command runs and two files are activate. The first is Output file and a dialog box appears (see Figure
AB6.2) asking the user to determine if he wants to update the data or to run without updating. The user
should choose "Update" to update the links and to retrieve the latest data, and after that another dialog
box appears (see Figure A6.3) asking the user to determine if s/he wants to continue for opening the file
or to edit links. The user should choose "continue" to open the Output file and after that the Input file

opens.

Before feeding the Unpriced B/Q, the user has to feed his own numbering system to the B/Q. If an
electronic version of Unpriced B/Q is available which is received from A/E with tender documents, the
user can transferred directly to input file (bid items sheet). Otherwise, the user can feed all data of B/Q
in the bid items sheet. The use has to input the name of B/Q input file by using " Save as’ tool under a
name related to the chosen project (say Gaza School Input).

A6.3.2 Pricing the B/Q

As described in sub-section 5.8.2, Outputs file contains three sheets, the first one is " Stratified B/Q",
the second is " Indirect Cost", and the third is " Priced B/Q". The output file can be saved by using
"Save As' tool under a name related to the chosen project (say Gaza School Output).
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a.

Generating Stratified B/Q

To fill the Stratified B/Q (see Figure A6.9) the user has to activate this sheet by using the sheet tabs and
g'he should follow the following steps:

a)

b)

f)

9)

All data (item no., item description, item unit, item quantity, and unit rates for each group of floors)
are automatically displayed.

The user has to input the quantities according to each group of floors (say 1600, 1600, and 800 for
external plastering) in the columns 5, 7, 9. The extended item total ($26,741.82) and the average unit
rate ($6.69) are displayed. The same method for each item. The extended item totals is displayed and
the total direct cost ($507,813.01) is displayed aso. This total direct cost will be transferred to the
indirect cost sheet to calculate the general overhead.

After this step the user has to fill the indirect costs, by moving to the indirect cost sheet. By clicking
on "To Indirect Cost" icon or by using the sheets tab. The detail of this process is shown in sub-
section " b" bellow.

After filling the indirect cost, the user has to return back to Stratified B/Q, the total indirect cost
($33,039.16) automatically is displayed in Stratified B/Q.

The user has to fill the risk (contingency) factor (say 3% in our example) and the profit (say 10% in
our example) as percentage of total (direct and indirect costs = $540,852.16) of the bid.

The tota project cost ($601,534.79) is calculated and accordingly, the adjusted unit rate factor (1.20)
equals by dividing the total project by total direct cost. The final unit rate will be displayed in this
sheet ($8.05 for external plastering) in the column no. 13, and this rate will be used for bid
submission.

The user has to shift to the Priced B/Q by clicking on "To Final Bid Price" icon or by using sheet
tabs. All data in this sheet is automatically filled, and it is ready for bid submission (see Figure
A6.10).

Filling the Indirect costs

a) Inthis sheet the user has to fill al indirect costs, which are site, general, and financial costs. The
site and financial costs are calculated in details as bid documents required (see Figure A6.11).

b) The genera overheads are distributed on the projects that expected to be implemented in a year
according to ratios that are based upon the project amount. The steps to determine the genera
overheads are as follow:

i. Calculating the expected total cost of the project by multiplying the total direct cost
($507,813.01) which is imported from the Stratified B/Q by 1.25. The researcher
considered that al overheads = 25% of tota direct cost. This is an arbitrary percentage
that the user can enter. In our example the expected total cost = $ 507,813*1.25 = $
634,766.26
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ii. Calculating the expected total projects costs per year, consider $2,000,000.0.

iii. Calculating the company overheads per year, consider $ 50,000.0After dividing the
expected project cost by the expected total projects cost and multiplying the result by the
company overheads, the generated result is the general overhead for the project =
((634,766.26)/(2,000,000.0))* (50,000.0)

= $15,869.16.
c) In our example, the summation of the site, financial, and general cost ($33,039.16) is displayed
and automatically this total will be transferred to the "Stratified B/Q", after clicking on "To
Stratified B/Q" icon or by using sheet tabs.
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Figure A6.9
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Figure A6.10
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Figure A6.11
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Figure A6.11
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Annex 7

M odified Summary Sheet
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M odified Summary Sheet

No. [tem Total
1. | Genera Works | L
2. |EathWorks |
3. | ConcreteWorks | L
4. |BlockWorks |
5. | PlasteringWorks | L
6. | TilingWorks |
7. | PaintingWorks | L
8. |Carpentry Works | L
9. | Metd & AluminumWorks |
10. | Electrical Works | L
11. | Mechanical Works | L
12. |lIsolationWorks | L
13. | Special Works |
14. | FinishingWorks |

Total CostsIncludingV.A.T

Risk Factor (Contingency)

Profit

Total Bid Price

(O00] 011 = (o) g\ =10 01T
IS0 7= (=
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Annex 8

System Evaluation Questionnaire (In Arabic)
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Annex 9

System Evaluation Questionnaire (English Version)
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Questionnaire for System Evaluation

1. To which extent you evaluate the treatment of GES for the next techniques?

No.

Techniques

Strongly

Agree

Agree

Neutral

Disagree

Strongly

disagree

The program GES offers the possibility
for adetailed estimating

GES prices the bid items according to

classification of the building stories.

GES gives a foundation for constructing
database.

Simplicity in updating the data by using
GES.

GES treats the estimate of secondary
materials.

GES gives the opportunity for an easy
dealing with wasted materials during the
cost estimate.

GES contributes in gaining more accuracy
in bid estimating.

GES saves thetime.

GES minimizes the efforts that done by
estimating staff.

GES treats the repeated change in
materials price.

GES deals with indirect cost precisely.

GES takes into account the risk factor.

Simplicity in using GES.

Z Z| R

GES helps developing the cost estimate in
Gaza Strip.

O

Gesis considered a suitable for
construction industry in Gaza Strip.

(SA= Strongly Agree, A=Agree, N=Neutral, D= Disagree, SD= Strongly Disagree)
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2. What are your comments about GES?

3. What are the merits of GES from your point of view?
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