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Abstract

Cost monitoring is a main step of a project cost control process. Cost monitoring
provides management with actual cost which is compared with the estimated cost to
detect any cost overrun. Any deviation from the estimated cost alerts decison makers
to a particular problem that may needs more attention and corrective action. This
study aims at investigating the existing cost monitoring practice of Gaza Strip
contracting companies, and suggesting recommendations to improve it. The proposed
improvement is formulated in developing a computerized cost monitoring system.

To investigate the cost monitoring practice, a survey is conducted using a
guestionnaire which is also supported by interviews. Forty one contracting companies
are interviewed to fill the questionnaires. The results indicate that the cost monitoring
practice is primitive and unsatisfactory. It is not applied in a systematic, periodic and
adequate way. The results aso show that the contractors do not use any computer
applications in cost monitoring.

These results give the researcher a thrust to design and develop a tailored cost
monitoring software which is named “Cost Monitoring Software” (CMS). It is
developed to support and improve the cost monitoring practice of Gaza Strip
contractors. CMS is tested and evaluated in real projects by experienced contractors.
The evaluation indicates that CMS in genera functions well, and contractors are
satisfied with it. It provides many reports including the actua item labor, materials,
equipment, and subcontractors cost reports, and up-to-date direct cost of items. It aso
provides the mechanism to convert the entered executed quantities of item activities to
equivalent quantity of finished item. This mechanism leads to easier, and more real
and accurate cost monitoring process. Moreover, CMS makes provision to compute
the item costs considering its location at different group of floors. This provides more
accurate cost monitoring, because generaly the cost of item differs from floor to
floor.
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CHAPTER 1
| ntr oduction

1.1 General

In this research, the existing cost monitoring practice of Gaza Strip contracting
companies is investigated, and an attempt to improve it is conducted. The proposed
improvement is formulated in developing a computerized cost monitoring system.

In this chapter, the rational for the research, research objectives, outline methodology
of the research, and study limitations are explained. The contents of this thesis is aso

summarized.

1.2 Rationale

Construction projects can be accomplished utilizing management processes. These
processes include planning, organizing, executing, monitoring, and controlling (Ahuja
et a. 1994). During any construction project the three inter-related factors of time,
money and quality need to be controlled. Good control means that al three factors
could be improved simultaneously. Managers on a project must decide on acceptable
targets for each of these factors and take action to ensure they are achieved
(Mawdedley et al. 1997).

After a project has been planned, it is the responsibility of management to execute it
in such a manner that the project objectives are attained. This is obtained by
monitoring progress and cost, comparing it with planned objectives, and if necessary,
taking corrective action. The changing in environment of a project drives continuous
efforts by management to control the project, or else, instead of management
controlling the project, the project controls the management, and there is movement
from problem to problem without any monitor and control (Ahuja et a. 1994).

Project control can be reduced to two basic components. The first, monitoring that
consists of a means of understanding what is happening in a project, and obtaining
information about the project by some means. The second component, control that
consists of action taken in response to the information (Hinze 1999).



Before control action can be taken it is usual to have some evidence on which to act.
This might take the form of such things as:

Spotting mistakes.

Recognizing lack of progress.

| dentifying areas of poor quality (Mawdesley et al. 1997).

Monitoring and controlling the cost is a recognized objective of most managers. A
cost monitoring should enable a manager to observe current cost levels, and compare
them with standard plan or norm. A cost control should enable a manager to institute
corrective actions to keep cost within acceptable bounds (Harris and McCaffer 1993).

Cost monitoring enables the progress of the resource gangs used in the works to be
examined and controlled; and the supply and use of material to be monitored. Also, it
is possible to use financia information for control in short term, provided that the
allowed costs can be determined from the project information (Mawdedey et al.
1997).

The political, social, cultural, and economic conditions in Gaza Strip have left their
marks on the project management considerations. Also, the lack of planning,
monitoring, controlling, and relatively poor performance of the local contractors have
affected badly the construction industry. Actually, because of the weakness of many
project management practices, a lot of failures have happened to numerous
contracting companies during the last five years. According to the author’s
experience, the implementation of cost monitoring and cost control in construction
projects by Gaza Strip contractors is ill in its infant phase. El-Sawalhi (2002) has
conducted a study that aimed at investigating the implementation of project
management practices which are used by public owners and contractors in Gaza Strip.
According to the results of this study, the cost control application is found the lowest
used application. Also, he recommends that the researchers of project management in
Gaza Strip have to develop a cost control models which takes into consideration the
local trends. All these drive the author to investigate the current practice of cost
monitoring and attempt to develop a cost monitoring software that suits the local
contractors. To the researcher’s knowledge, no research has been done to study and
investigate the cost monitoring practice applied by the Gaza Strip contracting

companies.



1.3 Resear ch Objectives

This research aims at investigating the existing cost monitoring practice of Gaza Strip
contracting companies, and suggesting recommendations to improve it. The proposed
improvement is formulated in developing a computerized cost monitoring system.

The research objectives can be summarized as follows:

1. To investigate and examine the project cost monitoring practice of Gaza Strip
contractors during construction phase.

2. To investigate the usage of computerized cost monitoring systems in the local
construction projects.

3. To explore and determine the difficulties that are facing the contractors in using
cost monitoring systems.

4. To conclude guidelines and recommendations that help in improving the existing
cost monitoring practice.

5. To develop a cost monitoring software that aims at improving the cost monitoring
practice in the construction projects that executed by local contractors.

6. To evauate the developed cost monitoring software to assure that its

performance, design, and features are satisfactory.

1.4 Outline M ethodology of the Resear ch

The method which is used to achieve the aim and objectives of this research begins
with reviewing related literature in books, magazines, papers, etc. Also, relevant
computerized packages are reviewed. In addition, skills of using Excel effectively are
acquired to help in developing the cost monitoring software.

Based on the literature review and researcher experience in construction management
practice, a questionnaire is designed to collect data about the cost monitoring practice
of Gaza Strip contractors. The questionnaire is distributed to first, second and third
class contracting companies according to Contractor Union classification. After
gathering the data, the results are analyzed and discussed. A computerized cost
monitoring system is developed which suits the contracting companies in Gaza Strip.



1.5 Study Limitations

The study covers the contractors who have the first, second, and third classes
according to the classification of the Contractors Union. The contractors who
have other classes are excluded from the survey. The study investigates the cost
monitoring of project during the execution phase. It does not consider the cost

monitoring during the other phases such as, planning, design, and maintenance.

The developed software concentrates only on monitoring the actual direct cost
which includes labor, materials, equipment, and subcontractors costs. It excludes
the indirect cost. Also, the developed software is dedicated for cost monitoring
process. Other cost control processes such as comparing and forecasting are
excluded.

1.6 Thesis Contents

Thisthesis is composed of six chapters and six annexes as follows:

Chapter 1: Introduction

This chapter is a general introduction to the thess. It describes the rationale for the
research, the objectives, outline methodology of the research. It aso introduces the
study limitations and outline contents of the thesis.

Chapter 2: Cost monitoring and control

This chapter introduces the background which is found in relevant literature. The
main topics of this chapter are: project monitoring and control; data and information;
and cost monitoring and control.

Chapter 3: Methodology

The research methodology, research strategy, and research design are described in
this chapter. It discusses the techniques of the adopted methodology. The research
methodology involves the following tasks: first, literature survey related to cost
monitoring; second, field survey; third, developing and evaluating the software that
suites Gaza Strip contractors.



Chapter 4: Results and discussions

In this chapter, the results of the survey are introduced and discussed. The chapter
illustrates and discusses the characteristics of the study population, the applications of
cost monitoring tools and techniques, the computer applications in cost monitoring,

and the implementation of cost monitoring systems.

Chapter 5: Cost Monitoring Software CMS

This chapter introduces the software which the researcher develops to improve the
cost monitoring practice of Gaza Strip contractors. The chapter discusses the general
concepts on which the development of software is based. It provides a description for
the software components and method of use. Also, the limitations of software, and

software evaluation are discussed.

Chapter 6: Conclusions and Recommendations
In this chapter, the author introduces the research conclusons and his

recommendations to improve the cost monitoring practice of Gaza Strip contractors.

Annexes

Annex 1: Field survey questionnaire (In Arabic).

Annex 2: Field survey questionnaire (English version).

Annex 3: Figures for the software reports.

Annex 4. Software evaluation questionnaire (In Arabic).

Annex 5: Software evaluation questionnaire (English version).
Annex 6: Overview for relevant cost monitoring computer packages.



CHAPTER 2
Cost Monitoring and Control

2.1 Introduction

This chapter focuses on subjects that are available in literature and related to the cost
monitoring. The main topics that are included in the chapter are: project monitoring
and control; data and information; and cost monitoring and control.

2.2 Project Monitoring and Control

2.2.1 Concepts

Control as defined by “A guide to the Management Body of knowledge” (PMBOK
Guide 2000 Edition):

“The process of comparing actual performance with planned performance,
analyzing variance, evauating possible alternatives, and taking appropriate
corrective action as needed.”

Hinze (1999 pp. 208) states:

“Project control can be reduced to two basic components. The first,
monitoring, consists of a means of understanding what is happening on a
project, obtaining information about the project by some means. The second
component, control, consists of action taken in response to the information.”

Then, he comments that it is not sufficient to smply recognize what is happening on
a project; knowledge carries with it the responsbility to respond to the available
information.

He also states that monitoring consists of receiving or maintaining accurate reports of
the events that have taken place on the project and the specific work items that have
been implemented. Monitoring is fundamentaly a means by which feedback is
obtained on the progress on the project (Hinze 1999).

Fish (2002) defines monitoring and controlling as:

“Monitoring: collecting, recording and reporting information concerning any
and all aspects of project performance that the project manager or othersin the
organization wish to know.

Controlling: uses the data supplied by monitoring to bring actual performance
into approximate congruence with planned performance.”

Harris and McCaffer (1993) summarize the elements of any control system as.



Observation
Comparison of observation with some desired standard

Corrective action to take if necessary.

Martin (1992) says that project control, as envisoned by industry in nineties, is a
reporting procedure for aerting project management of predictable directions in the
project plan. In the case of adverse trends, it is an “early warning system” so that
corrective action can be taken in a manner to avoid or minimize the projected

conseguences, without abruptness.

The purpose of project control is to identify and correct deviations from project
objectives. Control is established for various dimensions of project performance;
typically for cost, time and quality. When monitoring of actual performance against
goadl identifies a variance in any of these dimensions, that is an indication to provide
management attention to determine the significance and cause of the variance, and if
necessary, to act to minimize the negative impact on the project. The control act isto
assure performance meets project objectives, usualy through complying performance
to plan, or occasionally through modifying the plan (Howell and Ballard Y996).

2.2.2 Monitoring and controlling process

Summarizing Howell and Ballard (1996), project control is a subject of "preventing
bad change’, and consists of two parts, corresponding to cost accounting
(measurement) and managerial decision making; collecting and shaping the data, then
doing something with it. Accounting or measurement consists of a) establishing cost
and time budgets, b) monitoring actual against standards, and c) identifying variances.

Figure 2.1 illustrate the control process.

Measurement Decision
Making
Set Monitor | dentify Take
Budgets Actual vs Variances ,| Corrective
and Standards action for
Standards project

Figure 2.1: Controlling process

Source: Howell and Ballard (1996)

\¢



Control standards are often contractual or derived from contractual commitments,
consequently the accounting task of controls is to monitor conformance of DID with
SHOULD. Did we spend more money or time than was budgeted for that activity or
time period? Did the work conform to drawings and specifications? Figure 2.2
illustrates Monitoring DID vs. SHOULD.

Budgets,
Schedules,

Specifications,
etc

Corrective
Action

Contracting
Needs & & planning
Interests
RESOUFCes Production
Processes

Figure 2.2: Monitoring DID vs. SHOULD
Source: Howell and Ballard (1996)

Of course, a large effort expended by control staff is spent assessing the validity of
claims regarding progress and payment. Comparatively, little time is devoted to data
analysis for management decison making. Indeed, the task of project control is
essentially that of accounting. Control decisions, such as choosing to hasten a
subcontractor, are made by others with little help from control reports other than the
record of actual versus plan, and the identification of variances. In such a view, the

virtues of project control are the virtues of accounting.

Rehberger (1998) states that:

control processes include:

consistently monitoring projects.
engaging the right people.
documenting all actions and decisions.

feeding lessons learned back into the selection phase.



Control datainclude:

measures of interim results.

updated analysis of each project's costs, benefits, schedule, and risks.
Control decisions include:

deciding whether to cancel, modify, continue, or accelerate a project.

aggregating data and reviewing actions taken to date.
Figure 2.Y illustrates corrective action process.

Time, cost, quality, and goodwill

Resources Project performance on the project

v > plan

v

Modifications
to plan

Corrective Modifica- Progress
action tionsto and cost
project plan feedback
required
Test performance Progress
against project |« and cost |
objectives reports
Maintain
historical
record

Figure 2.3: Corrective action process
Source: Ahujaet al. (1994)

2.2.3 Areas of the control
The main control areas which are developed in the project planning phase are:
The money plan (the project budget).
The time plan (the project schedule).
Quality standards.
Material resources and delivery.
Labor supply and productivity.

Cashflow projections.



By concentrating on control of these six areas, the project goals should be achieved
successfully. Of course, there are numerous other areas of control, but most of them,
with the exclusion of the human factors, are related to the above six areas (Ritz 1994).

2.2.4 Why are planning and contr ol necessary?

Ahujaet al. (1994) summarize the necessity of the planning and control as follows:

1- To facilitate communication so that each person is working toward the same set of
project goals.

2- To complete the project within the time.

3- To optimize the use of resources.

4- To make the investment productive as early as possible.

5- To reduce the elements of risk.

6- Totrack technical progress.

7- To face the environment effects on the plan.

8- To absorb information and make decisions.

9- To provide a unity of purpose to the members.

10- To minimize the learning period for a newcomer.

2.2.5 Common forms of project contr ol

Fish (2002) reviews the common forms of project control as follows:

1. Schedule: schedule structure is based on a comparison between the planned
schedule and actual performance.

2. Cost: cost control is achieved by comparing the actual cost of project activities to
the planned budget.

3. Performance: performance control can be achieved by using the organization’s

quality control and quality assurance system.

2.2.6 M easurements for project control

Fish (2002) gives many measurements for control. These measurements are shown in
table 2.1.



Table 2.1; Measurements for control

M easur ement Category affected
Critical tasks not started on time Schedule

Critical tasks not finished on time Schedule
Uncritical tasks becoming critical Schedule
Milestones missed Schedule

Due date changes Schedule

Price changes Cost

Cost overruns Cost

Insufficient cash flow Cost

High overhead rates Cost

Long supply lead time for material required

Resources, schedule

Low utilization of resources

Resources, cost

Resources availability problems

Resources, schedule, cost

Changes in labor cost

Resources, cost

Changes in scope of project

Performance, cost, schedule, resources

Lack of technical information

Performance, cost, schedule

Failurein test

Performance, cost, schedule

Delay in client approvals of configuration changes

Performance, schedule

Errorsin records (inventories, configuration, ec.)

Performance, cost, schedule

2.3 Data and I nformation

2.3.1 Distinction between data and infor mation

Data, facts and figures, usually must be processed into information which is

intelligible and, useful to people in making decisions. The determination of what

information is needed is governed by the decision, so the data to be obtained , and the

processing required to produce information from it, are driven by the decision.

Therefore, the objective of providing information is to support decision.

It is rarely machines make decisions, but they do so based on rules given to them by

people. The more usual sSituation is for the machines to supply information to help

people in making decisions. People remain the active, thinking constituent (Langford
et al. 2000). Figure 2. 4 illustrates a systems-based decision support model.




I nput Conversion Outputs

Processing

I

Information |— 5 Decision

I

y

Feedback

Internal environment

Externa environment

Figure 2.4: A systems-based decision support model
Source: Langford et a (2000)

2.3.2 Collecting data for project control

Reviewing Ahuja et al. (1994), project execution strategy must include procedures for
collecting information on project performance which is essential for monitoring and
control. Project elements must be monitored by the project manager, who is
responsible for project control. Satisfactory feedback on the project have to be
provided to the project manager so that he can apply corrective action. For example,
if labor costs escalate, material deliveries are delayed, equipment or overhead costs
increase, subcontractors fail to meet schedule, it may be necessary to modify project

plans.

The benefits of free flow information are several: (1) remove misconception about the
objective and policies of project management, (2) improve interpersonal relationships,
(3) improve communication and cooperation between the various disciplines
concerned, and (4) improve morale and attitudes leading to increased performance

and productivity.

There are many sources from which scheduling and cost engineers can obtain their
information. These are the project engineers, estimators, quantity surveyors,
subcontractors and vendors. Cost engineers must also have up to date knowledge
about the project and its environment. They must be involved in the analysis of
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progress reports and have first-hand knowledge of bid data tabulations, meterial
takeoff, and claims settlement. They must remain in contact with the accounting
department and be informed about expenditures incurred. Contact with procurement
staff is essential to find out about commitments made through purchase orders, work
orders, contracts awarded, and contracts bound by letters of interest. All of this

necessary for monitoring and controlling the project.

Mawdedley et al. (1997) aso give various sources of records on a project:
diaries;
field books,
time sheets;
quantity surveying (QS) valuation;
orders/invoices/delivery notes/receipts;
job card and coding systems;
general correspondence (letters and memoranda);
requests for information (RFI), confirmations of verba instruction (CVI),
architect’s instruction (Al), engineer’s instruction (El), variation (or change)
orders, measurement memos, day work sheets, charge notes,
drawing issue register;
minutes of meetings;
progress reports;
progress charts,
progress (or record) drawings;
photographs;
video tapes;

memory.

2.3.3 Importance of feedback in plan implementation

Obtaining feedback from the output and comparing it with the planned performance is
a vital feature of the control process. With adequate feedback on progress and
expenditure, the project team can work together to apply control and design
compensatory corrective action for any possible occurrence (Ahuja et a.1994).
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Communication management is important if a project team is to act in unity for
project control. Programs, policies, and procedures cannot work successfully unless
all members of the group know about them and why they exist, and frequently get
performance evaluation feedback. If the members are not kept entirely informed, there
may be misinterpretations of the project objectives, affecting performance and
productivity of the team. Information must be sent to the one who needs the
information for a specific duty (Ahuja et al.1994).

2.3.4 updating plans

Ahuja et a. (1994) say that updating is carried out to accommodate configuration
changes, to assign a new date instead of an earlier planned target date, and to reflect
remedia action designed to correct deviationsin order to predict their effect.

As work progresses on a construction project, it is predictable that there will be
deviations from the original plans of work. Progress will not be as expected,
alterations will be required either by the contractor or the client and more information
will become existing. As the deviations get larger and the information becomes more
definite, the manager must consider the value of the original plan and ask whether the
plan need to be changed (Mawdesley et a. 1997).

2.3.5 Effect of delay

The time taken to collect and report information has an important bearing on the
usefulness of control action. The time lag between control measurement and control
action can make the effect of the action counter-productive. This is a realy important
factor in the control of a construction project particularly since formal reporting can
often take weeks.

For day-to-day control action, considering such things as variability in morale,
availability of work or labor and the need to ensure good working practice, a project
manager must rely on enthusiastic and well informed site supervisors. The control
system that they implement should minimize the need for a lot of forma control
action but their knowledge of the direction of and need for informal control action

often comes from the formal control mechanism (Mawdesley et al. 1997).
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2.3.6 Historical data and record keeping

2.3.6.1 Historical data

Reviewing Ahuja et al. (1994), data collection is essential for use on future projects. If
the construction engineer does not have a record of a preceding project and has to
estimate from memory, the trend is to remember the worst experience and to use the
most negative estimate. The planner may look for guidance from the past experience
of others, as published in handbooks, but at best the planner obtains the mean
estimate, which may not be related to the project. The most suitable data can be
obtained from arecord of the work actualy performed by the organization.

The following data will aid the estimator greatly in estimating the cost and duration of
similar work items on future projects:

1. Crew composition and man-hours per unit measure.

2. Equipment usage per unit measure.

3. Materials consumed per unit measure.

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

Historical data are collected on the assumption that the information will be used on a
similar project. But every project is unique, and no project can be an example of
perfect control. Important lessons can also be learned from a project’s distinct nature.
So an analysis should be carried out not later than one month after project completion,
which should include the following:

1. An‘“as-built” CPM network.

2. Anoutline of problems encountered.

3. Anevaluation of performances.
4

. A statement comparing cost in the plan estimates with the actual.

This information is valuable for consistent schedule and accurate estimating of project

in the future. Monitoring and control have no meaning without this information.

2.3.6.2 Monitoring and record keeping

Monitoring and record keeping are tasks for the present and the future. They are
valuable if carried out correctly in that they provide essential information for project
control purpose and for good office management of tasks such as invoicing,
calculating bonus payments and preparing valuations.
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Monitoring without record keeping means that record keeping is considered to the
memory (which is not wholly dependable). Record keeping without monitoring means
an imagination.
The possible uses of the information are:
making managerial decision (taking short-term control action);
assessing the effects of variations (preparing valuation and possible replanning);
updating project resource output listing (for planning the next phase);
updating company resource output listings (for estimating and future planning);
calculating financial positions,
evaluating contractual entitlements (preparing or assessing claims) (Mawdesley et
al. 1994).

Wideman (2002) publishes the following typical set of records that might be kept on
construction project:

Original contract tender documents.

Instructions to contractor.

Contemplated change notices issued by the owner.

Sub-contractor quotes, contracts, purchase orders and correspondence.
Shop drawings, originals, all revisions and re- submissions.

Daily time records.

Daily equipment use.

Daily production logs, e.g. concrete pours etc.

Material delivery and use records, including expediting.
Accounting records. pay-roll, accounts payable and receivable, etc.

Progress payment billings under the contract.
Daily force account records, pricing and billings.
Contract milestone or master schedule, short term schedules and up-dates.

Task schedules and analyses.
Original tender estimate.
Construction control budget.

Actual cost reports, weekly or monthly, including exception reports.
Forecast-to-complete.
Productivity reports/analyses.

Inter-office correspondence, including memos and faxes (all filed by topic).
Contract correspondence.
Minutes of contractual meetings.
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Minutes of site coordination meetings.
Requests for information.
Notice of claims for delays and/or extra cost by contractor.

Government inspection reports.
Consultant inspection reports.
Accident reports.

Daily diary or journal entries.

Notes of telephone conversations.

Progress reports, weekly, monthly or quarterly.
Progress photographs.

Any other reports, such as specia consultant reports.

A filing record of all the record files that are being maintained.

2.3.6.3 Computer use

It is very hard to find an essential piece of information among a jungle of papers
which is now so urgently required. The micro-computers are now so inexpensive, and
so influential that it seems impossible to do without them. However, the secret is to
obtain data organized as early in the job as possible, then commit to steady
maintenance, regular backup and off-site storage. If this is done strictly, the
subsequent saving in time through search and find, or through spread sheet and
database design and use, can be very useful (Wideman 2002).

2.4 Cost Monitoring and Control:

2.4.1 Concepts

Sha’at (1993 pp. 55) quotes the definition of cost from Cooke and Jepson (1997) as.
“...Faced then with word ‘cost’ it is prudent to ask ‘to whom and behalf of
what?”

Hughes (1991) states.

“Cost control is the activity which compares cost performance against the cost
plan. Adjusting one or the other dynamically by reference to the changing
circumstances in the project’s financial environment.”

A guide to the Management Body of knowledge (PMBOK Guide 2000 Edition)
provides a short definition of cost control as:

“Controlling changes to the project budget.”
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Martin (1992 pp. 6) says.

“As defined by the American Association of Cost Engineers, cost control
(project control) is the application of procedures to monitor expenditures and
performance against progress of projects and manufacturing operations with
projected completion to measure variances from authorized budgets and allow
effective action to be taken to achieve minima costs (and acceptable
timetables).”

Wideman (2001) gives two definitions for cost control as follows:

1- “Any system of keeping costs within the bounds of budgets or standards
based upon work actually performed.”
2- “The processes of gathering, accumulating, analyzing, reporting and
managing the costs on an on-going basis. Includes project procedures, project
cost changes, monitoring actual versus budget, variance analyss, integrated
cost/schedule reporting, progress analysis and corrective action.”
Sha’at (1993 pp. 85,86) states that from the project objectives’ outlook, Austen and
Neale (1984) definein brief the situation of cost control when they say:

“There are three elements to be controlled in a construction project-progress
against time; cost against tender or budget; quality against specification.”
Clough (1986) states that project cost control is an information system designed to
assist in controlling construction costs. It is a monitoring process that provides
feedback to the manager concerning project expenses and how they compare to the
estimated budget. The cost system identifies expenses as they occur and charges them
against the project elements to which they apply. The actual costs are continuously
compared with the budget. Keeping within the budget and knowing when and where

job expenses are excessive are key factors of profitable operation.

To control cost is a recognized objective of most managers. A cost control should
allow a manager to monitor existing cost levels, and compare them with standard
plan, and to create corrective action to keep cost within acceptable boundaries (Harris
and McCaffer 1993).

Mawdedey et a (1997 pp. 269) summarize the components of re-active financial
control as follows:

“afinancial plan;

ameasure of project completion;

measure of site cost;

agreed methods of comparing performance with plan;

methods to identify the areas of adverse performance;

methods of improving future performance.”
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2.4.2 Cost control philosophy
Ritz (1994) institutes a comprehensive philosophy for cost control based on three
principles as follows:
The encouragement and promotion of cost-awareness in the performance of all
phases of the work.
The provision of accurate and timely data on cost status, and the highlighting of
any unfavorable cost conditions or trends.
The taking of successful action to correct problems and to supply postive
feedback for nonstop valuation of those problem areas.
Also he adds, the main problem area in most cost-control systems arises under the

second point.

2.4.3 Cost contral responsibilities

Wideman (1995) summarizes the responsibilities of cost control as:

“project cost control is much more than just obtaining expenditures and
prowdlng reports. Sound cost control involves a number of tasks including:
Establishing a version of the project budget that is consistent with how the
money will be spent.
Regularly collecting actual coststo date (including work-in-progress)
Examining cost trends.
Forecasting the cost of the remaining work.
Comparing the estimated total cost with the approved budget (including
any approved budget changes, to determine the total budget cost variance,
comparing that variance with the previous reported variance to arrive at the
period variance, for management attention if not with bounds).”

2.4.4 Purpose of cost monitoring/control

Martin (1992) provides many purposes for cost control. The primary purpose, to
monitor if the cost will exceed the available money. If the cost is greater than the
existing fund, is there explanation for the additional expenditure? And, is there
adequate warning to allow securing of additional funds? Or, should other actions be
taken to reduce or eliminate items of work? Another purpose, to question how, where,
and why money are spent, quantities are expended, and methods employed to
complete tasks. Big saving comes from dight savings multiplied more and more. An
additional consideration for monitoring, reporting, and evaluating budgets includes
measurements of productivity to ascertain proper utilization of workpower and

resources.
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Pilcher (1992) summarizes the most important day-to-day use of a cost control system
is that of providing immediate awareness to any task which seems to be uneconomic
to the contractor. Site management should take the necessary action to put the matter
right. In addition to providing a control facility over short operational periods for
current work, the cost control system supplies the contractor with the monthly
valuation for work completed that he can assess the financial Situation at regular
intervals. The cost control system provides feed-back to help in pricing new tenders
more accurately. To make a better use of this feed-back, it should be accompanied by
arelatively complete description of the environment pertaining to the particular costs.

The main reasons for cost control: to determine if the estimated profit is being done or
not; to identify areas of inefficient functioning and provide information for reducing
costs; and to serve as a basis for estimating (Singh 1999).

The main objectives of cost control are:

- to ensure that planned profit margins are maintained,

- to calculate the cost of each stage, operation, or unit, and to carry out a continuous
comparison with the planned to know the gain or loss on each. This information
must be available early enough for corrective action, and

- to supply cost information for use in future estimating (Oxley and Poskitt 1992).

2.4.5 Estimating and cost contr ol

Hendrickson (2000) says that for control and monitoring purposes, the original
detailed cost estimate is usually converted to a project budget, and the project budget
is used consequently as a guide for management. Ahuja et a. (1994) states that if the
estimate is not related to the schedule and converted into a project budget it is not
very helpful for project cost control. He says that the main objective of cost control
budgeting is to provide a baseline from which forecasts and trends can be developed.

Singh (1999) says that cost control is familiarly related to estimating because
expenditure is regulated on the basis of the estimates of works. A summary of the cost
of a construction project indicates the quantities of work involved in items of work,
their rates and the estimated cost. The cost control is effected on the basis of the
estimated costs of each item as provided in the estimates.



It is essential to make a ‘cost analysis’ from the cost estimates. This will separate al
material and labor costs for ready reference and will also specify the quantities of
materials to be bought with the unit price and total costs permitted. The cost analysis
is also known as the ‘work estimate’ and forms the reference for buying materials,
engaging labor and cost keeping (Singh 1999).

Both production rates and unit costs are obtainable from the project cost control
system. To be of maximum value in the future estimating, however, it is important
that such productivity data be accompanied by a description of the project work
conditions that applied while the work was being done (Clough 1986).

2.4.6 Monitoring labor costs
Variances in labor budget can stem from three probable sources:

An origina hourly takeoff error.

A variation in the assumed labor rates.

A variation from standard in actual labor productivity.
Construction labor budgets usually are controlled in a monthly or weekly basis. Any
error in the original estimate is evaluated by projecting the number of hours needed to
complete the work during each reporting period. If overruns begin to appear early in
the reports, it is a strong indication that the hours in that area may underestimated.
The managers early investigation into such an indication is vital. It is very important
that the estimates be based on true facts about how much work actually has been
completed and how much is left to do (Ritz 1994). Ahuja et a. (1994) say that on all
projects it is necessary to obtain the number of hours spent on each part of the job by

each employee.

2.4.7 Monitoring material costs

Ritz (1994) states that generally the philosophy for controlling the materials budget is
much the same as for controlling human resources. We start with an estimate of the
meaterials cost, and convert it into a budget that becomes our baseline for buying them.
During the progress of project, we check the actual delivered cost against the
estimated cost of each item. Any differences between “predicted” and “planned” are

reflected in a variance column to control material costs.
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Ahuja et a. (1994) say that the materials received on the site must be recorded on a
meaterial receiving report or in a smilar method. Also, materials should be charged to
work items by means of the costing code. And every order, invoice, and delivery

ticket should bear both ajob name and number and a costing code for the work item.

Summarizing Harris and McCaffer (1993), the factors which add to the difficulty of
maintaining accurate control of material costs can be divided mainly into price and
guantity variances. They include the followings:
1. Price variances:

Inflation.

Changes in the buying situation since the preparation of estimate.
2. Quantity variances.

Wastage and breakage.

Theft and loss.

Shortage in deliveries.

Corrective work.

Delays in the recording system.

I naccurate site measurement of work done.

There is an inclination for cost control in construction to be directed more towards the
control of labor and plant than to the control of materials. There is rising evidence,
however, that losses caused by materials are often significantly higher than those due
to other causes. Therefore, greater attention to materials control may pay important
dividends in the form of increased profit. Some of methods available, in addition to
the keeping of reliable records are:

1. Keep a neat Site with adequate storage space and room for movement. Use
mechanical handling equipment where possible.

2. Employ a dependable storekeeper; possessing clerical experience and well skilled
in stores control.

3. Maintain a well-kept bookkeeping system. This often means employing a
materials engineer to plan the flow of right quantity of material at the right time,
to notice that all invoices fulfill the origina order and to enact reordering when
requirements are not met. This duty is in addition to that of keeping a ‘goods
received’ book from which the invoice are checked.
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A flow diagram representing a workable procedure.
Double signing of delivery notes.

Weighbridge spot checks for aggregate deliveries.
Spot checks on moisture content for sand deliveries.
Insist on palletized deliveries of bricks, etc.

© o N o g &

Check carefully al deliveries against the delivery notes during the unloading.

Forster (1981) mentions the most common aspects that may cause problems relating
to materia supply, etc., asfollows:

1. Taking-off and scheduling.

2. Requisitioning and ordering.

3. Receipt and checking of deliveries from supplier’s or contractor’s own yard.
Off-loading and handling.

Storing and protecting.

Issuing and distributing.

Use of materials.

Quiality control and supervision.

Security.

© o N o g &

2.4.8 Monitoring equipment costs

Equipment cost must be charged to work item just like man-hours and materials costs.
To do this, a record of number of hours per work item and the hourly rate for each
piece of equipment is required. The number of days that equipment is assigned to a
project can be resulted from checking-in and checking-out procedures. Hours of

operation can be accumulated from equipment time cards (Ahuja et al. 1994).

2.4.9 Monitoring subcontractors

Subcontractors are widely used al over the construction industry. Ther use is
considered useful for numerous reasons. However, employing subcontractors to carry
out work has many drawbacks. With the persuasive arguments for and against the use
of subcontractors, main contractors will continue to make their own decisions based
on how they balance the arguments for and against. If subcontractors are used, it is
vital for the main contractor to plan their work to integrate with all the other work on
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the project. This requires at least as much detail to be included as for the planning and
control of the main contractor’s own work (Mawdedley et a. 1997).

2.4.10 M onitoring procur ement costs
Procurement is particularly significant on construction work. Quick action is required
to set orders for equipment, materials, and subcontractors within the validity dates on
the bids used in the estimate. Also, these purchase orders must be accurately reviewed
for scope, specifications, delivery, and price before the purchase order is issued.
Effective cost control in procurement is instituted from good procurement procedures,
which should include the following major factors:

An excellent approved-vendors list.

Ethical bidding practice.

Sound negotiation techniques.

Change-order controls.

Control of open-ended orders and subcontractors.

Control of procurement, expediting, and inspection costs.

Preservation of purchasing status reports (Ritz 1994).

2.4.11 Sour ces of data for cost control

Reviewing Barrie and Paulson (1992), the major sources of data for site cost control
are (1) labor and equipment time sheets; (2) field surveys of quantities of work in
place; (3) any other fragments of information that will assist in forecasting cost trends;
(4) data obtained from other parts of the project control system, including scheduling,
procurement, and quality assurance. Comparison between these various measures are
necessary to evaluate project status satisfactorily. The first two sources of data, time
sheets and field quantity surveys, are the most essential sources of data for custom
cost reports.

Labor and equipment time sheets are regularly filled out daily and submitted either
daily or weekly by foremen, operators, superintendents, or timekeepers, depending on
company policies. They usually contain the following information:
Labor Time Sheets include:
- Employee name(s) and/or number(s).
- Date(s) worked.
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- Craft or classification(s).

- Hours worked (straight time (ST) and overtime (OT)).

- Classification by cost code.

- Hourly rates (ST & OT).

- Total hours and dollars, by day and by code.

- Special conditions (wesather, etc.).
Equipment Time Sheets include:

- Machine description(s) and/or number(s).

- Date(s) worked.

- Type of worked done.

- Hoursworked ( ST & OT).

- Classification by cost code.

- Hourly rates (ST & OT).

- Total hours and dollars, by day and by code.

- Special conditions (breakdowns, etc.).

Mawdedey et al. (1997) say that job card system is used in manufacturing industry
more than in construction. However, job card system is vital for control. For a job
card system, a project is divided into tasks (which may be the planned activities) and a
job card made up for each. This card contains data about the task including some or
all of the following:

The task name.

The quantities of the main materials required.

The resources designated to the task.

The allowance for the work.

The planned start and finish dates of the task.

The actual start and finish dates of the task.

The engineer/manager responsible for the task.

Details of any variations influencing the task.

A job card is set up ahead of work on a task and is issued to a ganger or foreman.
When work is carried out on the task, information is added to the card providing a
continuous record of the work on it. The magor problem with the job card system is

the difficulty in ensuring that a card is completed in atimely and accurate manner.
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Summarizing Forster (1981), a cost control system should enables management to

adequately collect and produce information from which the monitoring of actual costs

can be compared to the estimated costs. If the result for comparisons is significant, the

information should be collected daily. The earlier details can be discovered about a

process which is costing more than was estimated, the earlier decision can be taken to

rectify or modify the processin an attempt to reduce its cost.

Any variance below, or in excess of, the estimated information would be recorded so

that:

1. Items of work showing extreme costs may be adjusted by corrective action at site
level in the way the work is done, or, if the opportunity for action has passed, then
rates may be increased for later contracts.

2. Items of work showing lower actual costs than estimated costs would clearly be in
profit but may later be adjusted for future contracts.

If monitoring costs shows up adverse trends, counter measure may then be taken
using substitute materials alowable within the specified standards, aternative
construction techniques, better motivation incentives, or even the replacement of the
supervisor(s) with a more active one. Cost comparisons between actual and estimated
costs must be made early. This required the close cooperation of the manager and his
staff and the head office staff.

Forster (1981) provides many documents from which information concerning costs
may be collected:

Material invoices.

Material issue sheets from main stores.

Plant hire firm invoice.

Plant issue sheets from own plant department.

Site wages sheets for direct labor.

Subcontractor invoices/claims.

Allocation sheets for labor, materials and plant.
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Re-measurement figures from the quantity surveyor, and interim certificates.
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2.4.12 Allocation of costs

The cost control system in general alocates costs against a gang of workers, e.g.
concrete gang. It is therefore the responsibility of the charge-hand of the gang to fill in
the daily alocation sheet, on which he records a short description of the operation
upon which the gang was employed and the names and hours worked by each member
of the gang. All costs of labor and plant should be allocated against the cost codes
(Harris 1993).

Forster (1981) says that cost control systems need that allocation sheets for labors,
plant, materials, and subcontractor should be prepared to decide the actual costs and
unit costs of each area of work. The direct costs, being the first area of actual costs
include the following:

1. the cost of materials (direct material) used in an activity of work;

2. thecost of wages (direct cost) of labor engaged on an activity;

3. plant hired charge (direct plant charge);

4. other costs such as subcontractors, etc.

2.4.13 Cost records

Records must be kept for monitoring work, future estimating, claims supports, and
legal requirements. Retention of records carries a cost. Five questions should be
considered in order to determine the extent of records:

1. What doesthe law require me to keep?

What does the contract require me to keep?

What is required to control the continuing work?

What historical datais required?

What do | need to protect my rights? (Ahuja et a. 1994).
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2.4.14 Cost engineering and accounting

Hendrickson (2000) quotes the definition of cost engineering from the American
Association of Cost Engineers as:

“that area of engineering principles where engineering judgment and
experience are utilized in the application of scientific principles and
techniques to problems of cost estimating; cost control; business planning and
management science; profitability analysis and project management; planning
and scheduling.”
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Barrie and Paulson (1992) say that it is important that “cost engineering” not be
baffled with the financial accounting functions on a project. Surely they are closely
related, particularly where cost engineering provides information for the genera and
cost ledgers and for payroll purpose, but there are major differences. First , the word
“engineering” in cost engineering is not mere window dressing. The reason for thisis
that in order to monitor and report costs correctly, and especialy to forecast trends,
one must be able to read plans and specifications cleverly and must have a solid
technical understanding. Second is the emphasis on forecasting and trending in cost
engineering. The accountant deals mostly in historical documented facts so that he can
correctly pay the hills, make out invoices, prepare tax returns, compute the payroll,
etc.

Patrascu (1978) says that cost engineering is unlike accounting in the sense of dealing
with up-to-date costs and costs expected into the future rather than with costs that are
sometime behind the fact. Accountants are trained to deal with financial conviction,
payments due and invoices in hand. The cost forecasting requires engineering
knowledge of the scope of the work, what was done, what remains to be done, and the

project schedule.

2.4.15 Work breakdown structure (WBYS)

Work Breakdown Structure (WBS) is the progressive breakdown of the project into
smaler and smaller increments, to the lowest practical level to which cost is to be
applied. The WBS graphically depicts the summary cost categories applicable to each
major subdivision of the subsystem (Ahuja et a. 1994). Figure 2.5 illustrates a typical
project WBS.

Hinze (1999) describes the WBS saying:

“This is a systematic approach to defining the project so that each item can be
readily identified and controlled. In a WBS, each work item has a unique
identification number that is linked directly to the cost codes. Thus, the WBS
helps to monitor progress in terms of both time and money.”
Pilcher (1992) says that the WBS shows the hierarchy of a project. At the highest
level is shown the facility to be achieved as the result of the construction activity. At

the lowest level, as a result of consecutively breaking down the work at each level, is

YA



the work package. A work package is a measurable and controllable unit of work to
be executed. It could be a network activity, but more frequently a group of activities.

Hanna (2002) says that a WBS, as defined in the PMBOK Guide-2000, is:
“A deliverable-oriented grouping of project elements that organizes and
defines the total work scope of the project. Each descending level represents
an increasingly detailed definition of the project work.”

1 Project '
| | | |
( Earthwork )( Foundations ) (Superstructure)( Mechanical )( Electrical )
|
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Figure 2.5: A Typical Work Breakdown Structure (WBS) C) A Work Package
Source: Shaat (1993) quotes from Rasdrof & Abudayyeh (1991) :l A Task (Activity)

2.4.16 Cost coding

A coding system is to identify the elements of a project to allow the sorting of
information in order to produce reports for project monitoring and control. A code
number can be allocated to each work item that identifies a variety of information,
such as, phase of project, type of work, responsible person, or facility of which the
work item is a part. (Oberlender1993). Cost codes provide the essentia framework

upon which a cost-engineering system is built. In a modern integrated control system,
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they moreover provide a framework for the scheduling system and for other
applications (Barrie and Paulson 1992).

Singh (1999) states that it is usual to give the various items emerging in the cost
analysis and to which all expenditure is distributed, specific symbols or code numbers
by which they can be identified without writing out the full description every time.

Coding systems are adopted to provide a numbering system to replace verbal
descriptions of items. These codes reduce the length or complexity of the information
to be recorded. They aso help constancy in definitions and categories between
projects and amongst the various parties involved in a project. Besides that they aid in
the retrieval of historical cost records, productivity and duration on specific activities.
Also, electronic data storage and retrieval operations are much more efficient with
standard coding systems (Hendrickson 2000).

2.4.17 Cost control system

2.4.17.1 The system
Sha’at (1993 pp. 56,57) states that O’Brien (1989) defines the system as:
“It isa set of elements with some perceived relationship between them.”

Ahuja et al. (1994 pp. 11) quote the definition of the system from project management
Institute (PM1, 1986) as follows:
“A system is defined as an assemblage or combination of things or parts
forming a complex unitary whole.”
What do we mean when we speak of systems for construction project? It is through a
system, which is an assemblage of things or parts, that the project manager is able to
communicate cross functionally. A construction project management system consists
of a numerous subsystems which are established to facilitate the implementation of
the job. The main systems are organization, planning, management information,
project control, and techniques and methodology, and they are usually computer based
(Ahujaet a. 1994).



2.4.17.2 Cost control system definition

Wideman (2001) publishes a definition of cost control system as:
“Any system of keeping costs within the bounds of budgets or standards based
upon work actually performed. Cost control is typicaly a level in the budget
element breakdown structure.’

Sha’at (1993 pp. 85) says that Abu-Hijleh (1991) quotes the definition of cost control

from the American Association of Cost Engineers as:

“the application of procedures which attempt to limit project costs to those
authorized, to focus control efforts where they will be most effective and to
achieve maximum control at minimum cost.”

2.4.17.3 Features of cost control system
Ritz (1994) states that to implement successfully the cost control system it must
include these basic features:
A simple but comprehensive code of accounts.
Duty of specific responsibilities for controlling cost within the field organization.
Use of standard forms and formats based on a standard code of accounts
throughout estimating, procurement, design, construction, and cost-control groups.
A sound budget (based on a sound estimate).

An automated system for handling the data on medium-size and large projects.

Fish (2002) says, “the control system must be

- sensible

- Acceptable to those using it

- Standards must be achievable
- Control limits appropriate to needs of client
- Flexible

- Cogt-effective

- Truly useful

- Operate in timely manner

- Sufficiently accurate

- Simple as possible

- Easy to maintain

- Capable of being extended

- Fully documented”
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2.4.17.4 Types/M ethods of cost control

Systems can vary from those which control the work on a section or stage basis to
those which control it on a unit basis, and in some systems only specific sections of
the project are selected for control (Oxley1992).

Singh (1999) classifies the cost control system into:

1. Ovedl Profit or Loss: The contractor waits till the work is finished and then

compares the money he receives with the amount he has spent. Such a system is
useful only in small contracts of short duration. In fact it is hardly a method of control
as the information can only be used to avoid similar mistakesin later contracts.

2. Profit or Loss with Reference to Part Payments: The contractor is paid for the part
of work done by him at regular intervals. The costs incurred by the contractor and the
payments received can be compared to know the profit and loss situation for that part
of the work. The problem, however, is that the measurements taken for preparing the
running bills of contracts may not consider all the items of work done and the
materials at the site not yet used in construction. Another disadvantage that is no
breakup of the cost figures for different items of work. It, therefore, only indicates that
the management of a job showing losses needs attention, but does not identify the area

needing such attention.

3. Unit_costing: The rate of cost of each item of work is calculated by dividing the
expenditure on the item by the quantity of work done. The efficiency of work can be
assessed by comparing the rate of cost with the ratesin the cost estimates.

4. Comparison with Standard Codsts. The cost record consists of details of the rate of

cost labor, materials and equipment separately are compared with the rates of those
items known as ‘cost standards’ as worked out when estimating costs. It is then
possible to know at a glance the area of work in which there is inefficiency and scope

for improvement. The method isidedl, it is alaborious and costly method.

5. Combination with Other Administrative Functions: It may sometimes be likely to

relate the cost control function with other administrative functions, such as incentive
payments to labor, hire charges of equipment, etc.
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Froster (1981) says that Cost control systems are generally prepared to produce results

for monitoring costs on contracts as follows:

1. Contract Account or Contract Job Cost Sheet: Thistype is conducted at the end of a
contract period. It is used within a small contracting set-up to calculate if a job was

successfully executed by earning profits.

2. At Interim Periods During a Contract (monthly basis): It is conducted by applying

operations cost. summary of cost may be prepared which shows up adverse variances
between actual costs and estimated costs; and where similar work till remains to be

done.

3. At More Frequent Intervals (daily or weekly basis): It is carried out by applying

unit costing on items and not whole operations: to determine the actua unit costs as a

comparison with the planned unit rates.
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CHAPTER 3
M ethodol ogy

3.1 Introduction

This chapter discusses the research strategy and research design. Also, it discusses the
techniques of the adopted methodology. The research methodology involves the
following tasks: reviewing relevant literature; fieldwork research (field survey), where
the situation of cost monitoring practice in Gaza Strip is investigated; developing and
evaluating a software that suites Gaza Strip contracting companies.

3.2 Resear ch Strategy

Research strategy can be defined as the way in which the research objectives can be
guestioned. There are two types of research strategies, namely, ‘quantitative research’
and ‘quditative research’® (Naoum 1998). Quantitative approach seeks to collect
factual data and to study relationship between facts and how these facts and
relationships accord with theories and the findings of any previous research (Fellows
and Liu 1997). Quadlitative research is used to ‘subjectively’ evaluate the ‘opinion’,
‘view’, or the ‘perception’ of a person, towards a particular object. It is used when the
amount of knowledge about the topic is limited. The data which is gathered under the
qualitative research can later be ‘quantified’ to some extent but a quditative approach
tends to value the data as ‘qualitative’ (Naoum 1998 quotes Coolican 1993).

The strategy of this research have been built on both quantitative and qualitative
researches, where the questions of the questionnaire are a mix of fact-finding and
contractors-opinion. The data which is gathered under the qualitative research is
guantified to be more interpretative and evaluative.

3.3 Resear ch Design

Research design is an action plan for getting from ‘here’ to ‘there’ where ‘here’ may
be defined as the initial set of questions to be answered, and ‘there’ is some set of
conclusions (answers) about these questions. Between ‘here’ and ‘there’ may be
found a number of major steps, including the collection and analysis of relevant data
(Naoum 1998 quotes yin 1994). Researches in socia science and management fields
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involve asking and obtaining answers to questions through conducting surveys by
using questionnaire, interviews and case studies (Fellows and Liu 1997).

A structured questionnaire with personal interview is used together in this research for
their advantages. The structured questionnaire is probably the most widely used tool
for data collection. Questionnaires have been usualy used in order to find out facts,
opinions and views (Naoum 1998). They enhance confidentiality, supports validity,
facilitates analysis and saves resources (Pilot and hunger 1985). There are some
limitations of questionnaires such as. they must include smple questions; there is no
control over respondents and they may answer generally which can be overcome by
complementing them with personal interviews (Naoum 1998). Figure 3.1 shows the

research sequence (methodology flow chart).

3.4 Literature Review

The literature review involves reading and appraising what other people have written
about the subject area (Naoum 1998 pp. 17). The literature review serves two
purposes. First, it seeks systematic reading of previous information which is related to
the area of investigation. The gathered information will develop issues and ideas and
should drive to the next important stage, namely, research design. Second, the
literature review helps the researcher to improve his research study by giving him
some insights into how he can design his own study (Naoum 1998).

A survey and a review for relevant books, journals and papers are conducted. In
addition to these sources of data, a search in internet websites is carried out to get
relevant information. The researcher aso search the websites to have information
about software that are related to research topic, such as computerized packages of
cost monitoring, cost control, cost tracking and construction accounting. Annex 6
describes a number of these software.
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3.5 Fiddwor k Resear ch

The problem-solving approach accompanied with a field survey has been adopted for
conducting this research. In the problem-solving approach (also named action
research), the researcher reviews the current situation, identifies the problem, gets
involved in introducing some changes to improve the Stuation and, possbly,
evaluates the effect of his’her changes. This type of research is more attractive to
practitioners, industriaists and students from the professional background who have
identified a problem during the course of their work and wish to investigate and

propose a change to improve the situation (Naoum 1998).

A questionnaire is designed and constructed to survey the situation and reality of cost
monitoring practice of Gaza Strip contracting companies. The data which is collected
by the questionnaire is analyzed and discussed.

3.5.1 Questionnaire design and structure
The good design of the questionnaire is a key to obtain good results and warranting a
high rate of return. The questions of the research questionnaire are constructed based
on:
Literature review.
Severa interviews with contractors to obtain many basic and important thoughts
which can be useful for creating questions.
The experience of the researcher in construction management in Gaza Strip.
The questionnaire is built mainly using closed questions, and it is divided into four
sections as follows:
1- Company profile.
2- Applications of cost monitoring tools and techniques.
3- Computer applications in cost monitoring.
4

Implementation of cost monitoring systems.

The questionnaire is developed in Arabic (Annex 1) to be more understandable by
respondents. An English version is prepared (Annex 2) for research purpose.

A draft questionnaire is discussed with a group of master’s degree students and some
contractors. They introduce some useful advices which have been taken into
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consideration during the developing of the final revison of the questionnaire. Of
course, the draft questionnaire is also discussed with the supervisor many times and
amended according to his advice.

A covering letter accompanies the questionnaire aming at explaining the purpose of
the survey in order to encourage a high response. In addition, the letter assures the

respondent that the information provided will be dealt with high confidentiality.

3.5.2 Validity test

Using expert validity, the questionnaire may be sent to experts in a particular field of
research across the area for their evaluation of the content (Burns and Grove 1995).
After preparing the questionnaire in its initial form, the researcher presents it to six
experts to examine its validity. The six experts are three lecturers in the Idamic
University, two contractors and one expert in construction management field. The
experts generaly manifest comforting complacence toward the questionnaire.
However, they provide the researcher with some comments and suggestions which are
taken into consideration while modifying the questionnaire.

3.5.3 Pilot study

A pilot study provides a tria run for the questionnaire, which involves testing the
wording of questions, identifying ambiguous questions, testing the technique that is
used to collect the data, etc. (Naoum 1998).

After modifying the questionnaire according to the notes of the supervisor and before
collecting the final data from the whole sample, a pilot study is accomplished and five
copies of the questionnaire are distributed to five different contracting companies to
fill them. The purpose of this step is to discover if the questions are well
understandable or not, also to find out any problem that may raise in filling the
guestionnaire. From the pilot study it appears that the questions are generally clear.
However, it seems that some contractors find difficulties in understanding some
guestions. Therefore, the researcher modifies these questions to be more clear.
Nevertheless, because of the particularity of the subject and because of most of the
subject matters are new for the contractors, the questionnaires are filled during face-
to-face interviews where any ambiguity is cleared up by the researcher.
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3.5.4 Interview

The researcher interviews the contracting companies representatives and asks them to
fill the questionnaire during the interviews. The interview gives, to a far extent,
accurate and clear answers due to the clarifications which are made by the researcher.

The interviews have many advantages such as:
Providing high percentage of responses.
Decreases the possibility of understanding the question in several perceptions by
the respondents. The interviewer introduces the questions by the same way for all
respondents. This gives al respondents common ground for answering the
guestions.
Providing clear replies.

Eliminating the tedium and idleness of the respondents.

Of course, the interviews need much time to fill the questionnaires. This disadvantage
is relatively minor compared with the above mentioned advantages.

Before carrying out an interview, the questionnaire is sent to the company and
gpecific time and date are determined for interview. This provides a chance for the
contractors to study the questions before answering them. In the beginning of the
interview the researcher introduces himself to the respondent to create a friendly
atmosphere, then he thanks the respondent and affirms that all the data to be collected
would be used only for the research and would not be transferred to any other
ingtitution. In the interviewing procedure, the researcher has been cautious not to be
biased and not to direct a contractor to specific answers. In the end of the interview,
the researcher expresses his deep thanks to the respondent for his effort and time. It is
important to say that during the interviews many contractors show their interest in the
subject matter. Also, they manifest their willingness to have better practice in cost
monitoring activities.

3.5.5 Population and sample

The studied population includes the contracting companies in Gaza Strip who have a
Contractors Union valid registration in January, 2003. As cost monitoring is somehow
a sophisticated activity, the researcher addresses his study towards the top contracting
companies of the first, second or third class according to the Contractors Union
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classification. The total number of these companies are 73 companies, and they are
stratified as follows. the first class has 32 companies; the second class has 22

companies; and the third class has 19 companies.

Three lists of contractors are prepared to represent the first, second, and third classes.
Random selection among the three lists is done by the researcher using non-
replacement random selection method. 25, 14, and 12 companies are selected from the
first, second, and third lists respectively to represent the total sample size. The
respondents are 41, distributed as 18, 12, and 11 from first, second, and third
categories respectively. Walpole et. a. (1998) say that if the size of random sample
which is selected from normal distribution and equal or greater than 30, it will
guarantees a good result of confidence degree. Consequently, our sample size (41
companies > 30) gives a good degree of confidence.

3.5.6 Data coding and data analysis

The use of computers requires that answers given by the respondents be coded into
numbers before the actual data analysis (Weisberg and Bowen 1977). The coding
process for closed-ended questions consists of recording the number of the response.
The response categories must be mutually exclusive, so no answer can fit more than
one of the categories (Weisberg and Bowen 1977).

The returned questionnaires are numerically coded to enter the data systematically and
efficiently. data is entered using the Statistical Package for Social Science (SPSS)

software. Double check, manually and by computer, is made to ensure data cleaning.

Statistical analysis for the data is conducted using the SPSS as follows:
Defining and coding of variables.
Summarizing the data on raw data sheet.
Entering data.
Cleaning data (Double check).

After applying the above mentioned steps, the descriptive statistic method was used.
The descriptive statistic method is one of analysis methods which provides a genera
overview of results. It gives an idea of what is happening (Naoum 1998). In this
study, frequency distribution and percentage are used to describe aspects of data. The



researcher uses this method because large amounts of data are gathered. It is often
useful to distribute the data into categories and to determine the number of individuals
or cases belonging to each category. This called ‘category frequency’ (Naoum 1998).
In this research, the data are presented in forms of tabulation, bar charts, and pie
charts.

3.6 Developing and Evaluating the Computerized System

The researcher has developed a tailored cost monitoring software that suits Gaza Strip
contracting companies. This software is developed depending on the survey results,
literature review, researcher experience in construction management in Gaza Strip,
and the relevant computerized packages that the researcher reviewed in websites. The
software is made using Microsoft Excel platform. This is because contracting
companies are familiar with Excel and find it easy to use. To increase the capability
and the skills of the researcher in Microsoft Excel package, he reviews some books
explaining the use of Excel, internet Excel publications, and the internal instruction in
Excel package. These skills increases the capability of the researcher to develop the
software. The developed software is tested by four contractors asking them to try it on
real ongoing projects. They are asked aso to fill a questionnaire for evaluating the
software (see Annex 5).
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CAPTER 4
Results and Discussions

4.1 Introduction
In this chapter, the results of the field survey are presented and discussed. The chapter

illustrates and discusses the characteristics of the study population, the applications of
cost monitoring tools and techniques, the computer applications in cost monitoring,
and the implementation of the cost monitoring systems.

4.2 Char acteristics of the Study Population

Table 4.1 outlines the characteristics of the contracting companies which respond to
the questionnaire. Most of the companies (82.9%) were established in the Palestinian
National Authority (PNA) era, i.e. after 1994.

Table 4.1: Summary of the main characteristics of the study population

Variance No. %
Y ear of company Before 1994 7 17.1
establishment 1994-1995 15 36.6
After 1995 19 46.3
Company work field Building works Main 37 90.2
Secondary 4 9.8
Unspecialized 0 0
Water and sewerage | Main 13 31.7
works Secondary 19 46.3
Unspecialized 9 22
Roads works Main 11 26.8
Secondary 18 43.9
Unspecialized 12 29.3
Number of employees 5 employees or less 3 7.3
6-10 employees 29 70.7
More than 10 employees 8 19.5
Employees according to MSc. and higher 11 26.3
their educational BSc. 41 100
qualifications Intermediate institute 39 95.1
Baccalaureate (Tawjihi) 37 90.2
Under baccalaureste 34 82.9
Technical employees Civil engineer 41 100
according to the engineering | Architect 21 51.2
specialization Electrical engineer 15 36.6
Mechanical engineer 12 29.3
Other specialist engineer 2 4.9
Technician 38 92.7
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90.2% of contracting companies have building construction as their main field of
work, while 9.8% of them have it as a secondary field of work. Few contracting
companies (7.3%) have 5 employees or less, whilst most of them (70.7) have 6-10
employees, and 19.5% of the contractors employ more than 10 employees (see Figure
4.1).

70.7%

-80%
- 70%
-60%
-50%
-40%
-30%
-20%
-10%
-0%

>10 6-10 =<5
Number of employees

Figure4.1: Distributions of respondents by number of employees

All contractors employ people holding BSc. degree, while about one-fourth of
contractors (26.3%) employ people holding MSc. degree or more. Nearly all
contractors employ persons who have intermediate institute or Baccalaureate (95.1%
and 90.2% respectively). Figure 4.2 shows employees of the contracting companies
according to their educational qualifications.

All contracting companies employ civil engineers, while aimost half of them (51.2%)
employ architects. Also, about one-third of the contractors employ electrical and
mechanical engineers (36.6% and 29.3% respectively). Again, most of contractors
(92.2%) employ technicians, whilst only 4.9% of contractors employ other specialist

engineers.
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Figure 4.2: Employees according to their educaional
gualifications

Table 4.2 illustrates that more than three-fourths of the respondent contractors (78%)
have executed 30 projects or less during the last five years and 17.1% of them have
completed 31-50 projects, whilst only 4.9% of the contractors have accomplished
more than 50 projects. On the other hand, about two-thirds of the contractors (65.8%)
have executed projects of total value of 4.5 million dollar or lesser during that period,
and 73% of the contractors have executed projects of total value of 4.6-7.5 million
dollar, while about one-fourth of the contractors (26.8%) have completed projects of

more than total value of 7.5 million dollar.

Table 4.2: Distribution of number and amount of projects

Number and amount of projects No. | % | Tota
Number of executed projectsduring | 30 projects or less 32 78 41
the last five years 31-50 projects 7 17.1
More than 50 projects 2 4.9
Total amount of executed projects 4.5 million $ or less 27 65.8 | 41
during the last five years 4.6-7.5million $ 3 7.3
Morethan 7.5 million$ | 11 26.8

Figure 4.3 illustrates the distribution of managerial position of persons who filled the
questionnaire. In about two-thirds of contractors (63.4%), the person who filled the
guestionnaire is the director or vice director, and in about one-third of cases (34.2%),
the questionnaire was filled by project manger. This indicates that the contracting
companies are interested in the research subject and gives better feeling of confidence

of the survey results.
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Figure 4.3: Postion distribution of person who filled the questionnaire

Figure 4.4 shows the distribution of equipment ownership. It is noted that hired
equipment are prevailing, where 41.5% of the contractors use hired equipment
completely and 34.1% of them use a mix of owned and hired equipment but most of
them are hired. On the other hand, only one contractor (2.4%) relies completely on his
own equipment. Also, about one-fifth of contractors (22%) use owned and hired

equipment but most of them are owned.

41.5%
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Owned and
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Figure 4.4: Distribution of equipment ownership

Figure 4.5 illustrates that more than one-fourth of the companies (26.8%) use entirely
unit price. Also, about three-fourths of them (70.8%) use a mix of unit price and lump
sum contracts with the majority of unit price contracts. On the other hand, no
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contractor use exclusively lump sum contracts and only one company (2.4%) uses a
mix of unit price and lump sum contracts with the mgjority of lump sum contracts.

The results indicate that the unit price contract is the most used type of contracts.

_ Both types but
Exclusively most of them
unit price lump sum 2.4%
26.8%
Both types but
most of them are
| unit price
Exclusively 70.8%
[lump sum
0.0%

Figure 4.5: Types of engineering contracts

4.3 Applications of Cost Monitoring Toolsand Techniques

4.3.1 Project in general

Table 4.3 lists general tools and techniques of project cost monitoring. It outlines the
contractors’ responses about the degree of necessity of these tools, techniques and

activities. It also shows the extent and method of using these tools and techniques.

Most of the contractors (87.8%) believe that having cost code at the level of item is
necessary for monitoring the project cost. More than one-haf of the contractors
(58.5%) think that using cost code at the level of sub-activity of item is needed.
However, less than one-half of them (41.5%) believe that cost code at the level of sub-
activity of item according to its location in the stories is necessary. Also, 43.9% of
contractors believe that cost code at the level of a set of minor items which can be
executed together is required. These results indicate that the contractors may not want
to go in cost monitoring in more details. Regarding the extent of use of the above
mentioned tools, all the contractors do not use the cost code at any level. This points
to the absence of systematic usage of cost monitoring, where the cost code is a basic

tool for any cost monitoring system.
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Table 4.3: Degree of necessity, extent and method of use of cost monitoring tools and

techniques (General group)

Degree of
Necessity Extent of Use Method of Use
> =3 2¢ B
Bl<|z]|3|k Bl 5des |25t
S 5| 8| ¢ |5 | 2|8sg2s g5z
E| 2| 8| 5 |E%| 3 [E8B88E 85 355
Toolsand Techniques D (e} z z 39 i I B4 § Elr e8| 3 589
Using the cost code at No. 1 4 ¥k |4
the level of item. % |24 |98 |87.8]100
Using the cost code at No. | 8 9 24 |4
the level of sub-activity | % [195 )22 | 585100
of item, for example
(first face for plaster/
reinforcement work for
concrete columns).
Using the cost code at No. | 8 6 |17 |4
the level of sub-activity | % [195 39 | 415100
of item according to its
location in the stories.
Using the cost code at No. |11 |12 |18 |41
the level of a st of % |268 293439 [ 100
minor items which can
be executed together.
Monitoring the No. [ 1 6 34 |34 |7 7
resources allocation of % |24 |146[829]829]171 171
various working items.
(resources include labor,
materials, equipment
and subcontractors).
Using the S-curve of No. | 4 1 [26 [41
actual cost. % |98 | 26.8 | 634 | 100
Keeping the cost records | No. 3 3B |1 12 [ 29 33 |3 4
(archiving). % 73 [ 927 |24 [293 707 805 | 7.3 |98
Making use of resulting | No. 1 40 [3 1 [27 |27 |1
information from cost % 24 | 976 |73 |268]659]659] 268
monitoring systemin the
next stage which isthe
cost control.
Benefiting of resulting | No. 3 38 |4 [13 [24 [28 |8
information from cost % 73 | 927 |98 [317[585|683 [ 195
monitoring systemin
updating the cost
database which is
required for pricing
future projects.
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Most of the contractors (82.9%) consider monitoring the alocation of resources of
various working items is necessary for cost monitoring. Regarding the extent of using
this tool, most of the contractors (82.9%) do not apply it, and some of them (17.1%)
occasionally utilize it without using a form. This is another evidence which indicates
that the current cost monitoring application is not adequate.

About two-thirds of the contractors (63.4%) think that the S-curve of actual cost is
needed. This percentage is not high, perhaps because the contractors do not recognize
the benefit of having this tool in the cost control process. Surprisingly, none of the
respondents use this tool.

With regard to keeping of cost records, Most of the contractors (92.7%) support this
technique. Also many contractors (70.7%) usually apply it, and about one-third of
them (29.3%) sometimes use it. But most of those who were using the technique
(80.5%) keep the records without using manual or computerized forms. However,after
reviewing samples of these cost records, the researcher has an impression that they are
kept for accounting purpose, reviewing the accounts of labor, suppliers,

subcontractors, etc. and not for cost control purpose.

Almost al the participants (97.6%) believe that making use of resulting information
from cost monitoring system in the next stage of cost control is necessary. About two-
thirds of them (65.9%) usually make benefit from cost monitoring in controlling the
cost of their projects, and about one-fourth of them (26.8%) sometimes use this tool.
This indicates that there is a kind of cost monitoring practice. But by looking at the
method of use, it appears that it is inadequate. None of conractors use computerized or
non-computerized forms and the mgjority (65.9%) rely on memory.

Most of respondents (92.7%) believe that the resulting information from cost
monitoring system is necessary and beneficial in updating the cost database which is
required for pricing future projects. 58.5% of the contractors usually use the
technique, and 31.7% of them sometimes apply it. These percentages are quite
satisfactory. But the method of updating is generaly without recording (in memory)
or by recording without forms.
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4.3.2 Project items
Table 4.4 demonstrates the tools and techniques of item cost monitoring. It outlines
the contractors’ responses about the degree of necessity of these tools and techniques,

extent of use, and the adopted method of use.

It is clear that nearly all the contractors (97.6%) support the daily recording for data of
in-progress items (e.g. cost code- description- executed quantity). However, only
9.8% of contractors usualy use this technique and about two-thirds of them (65.9%)
do not use it at al. On the other hand, the method of use is often done by recording
without using a manual or computerized form, where 9 contractors out of the 14
contractors who apply this technique record the in-progress items without using a
form. This indicates that the cost monitoring practice is somehow superficial.

Table 4.4: Degree of necessity, extent and method of use of cost monitoring tools and
techniques (Project item group)

Degree of
Necessity Extent of Use Method of Use
> =3 2¢ B
Al <232 Bl 5des |25 st
o 5 @ S |3 > |355%S5 |S= |5
El 2| 8| s 58| % [EgnBEE e 2cc
Toolsand Techniques 5 (e} z z 39 i I B4 § Elr 8 3 589
Daily recording of in- No. 1 40 27 J10o [4 2 T9 ]2 1
progress items, the % 24 | 976|659 244908 |49 |22 |49 |24
record declares for
example (cost code-
description- executed
quantity).
Calculating the actual No. 1 |40 [34 |7 1 6
cost of resources (labor, | % 24 | 976|829 171 24 | 146
materials, equipment
and subcontractors) for
each item periodically,
for example
(daily/weekly/monthly).

Approximately all contractors (97.6%) believe that periodical calculation of actual
cost of resources (labor, materials, equipment and subcontractors) for each item is
important and necessary. This belief is not applied, where most of the contractors
(82.9%) do not use this technique and only 17.1% of them occasionaly use it.
Furthermore, those who sometimes use the technique, they do not use any paper or
computerized forms to calculate or record the costs. These results imply that the
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prevailing cost monitoring practice is weak and does not achieve the minimum

requirements of adequate cost control system.

4.3.3 Labor

Table 4.5 summarizes the applications of tools and techniques of labor cost
monitoring. The percentage of the contractors who believe in the necessity of having a
labor list is very high (97.6%). Consistently, the percentage of the contractors who
possess a list of labor is aso high (92.7%). However, the method of use is mostly
(65.8%) without recording and depending on the memory or by unorganized
recording (without forms). The users of a computerized form are very little (9.8%).
This implies that the contractors do not utilize this tool in a systematic way. This tool
is a multi-purpose one, it serves accounting, Site supervision, administration, cost
monitoring and cost control. During the interviews the contractors have clarified that

they use the labor list for accounting purpose.

Table 4.5: Degree of necessity, extent and method of use of cost monitoring tools and
techniques (Labor group)

Degr ee of
Necessity Extent of Use Method of Use

Unnecessary
Usually used

recording (in
Recording by
usingaform

Necessary
Not used
memory)

Optional
Without
Recording
without a
form

Toolsand Techniques

computerized

form

3 1

@]
[N
=
[o)]
=
o

Providing alist of the No. 1 40

N1 W] Sometimes
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w
©o| ] Byusnga

oS

92.7 | 26.8

w
©
N
>
N

available labor which the | % 24 | 976
contractor possess, the
list illustrates for example
(labor name- labor
number- craft- regular
rate- overtime rate).

Daily recording of labor, No. | 1 3 37 6 11 24 30 |4 1

the record shows for % 2.4 7.3 90.2 | 146 | 26.8 | 58.5 73.2 | 9.8 2.4

example (labor name-
labor number- number of
regular hours- number of
overtime hours- the item
inwhich a labor works).

Providing a card for No. 4 |10 |3 28 31
every labor in which the % 100 | 244 | 7.3 68.3 75.6
regular hours and the
overtime hours are
registered, also it is
signed for example by
the foreman.




Most of the contractors (90.2%) believe that daily recording of working labor is
necessary (e.g. labor name- labor number- number of regular hours- number of
overtime hours- the item in which a labor works). The percentage of the contractors
who are usualy use this tool is not very high (58.5%). The majority of the contractors
who use this technique are recording the data without a manual or computerized form.

All contractors support having a labor card. Nearly three-fourths of contractors utilize
this tool, where 68.3% of the contractors usually use the tool, and 7.3% of them use it
occasionaly. Again, in interviews many contractors declare that labor card is used

mainly for accounting purposes.

4.3.4 Materials

Table 4.6 outlines the applications of tools and techniques of materials cost
monitoring. 90.2% of the contractors believe that having a list of materials is
necessary. Also, most of them actually use it, where 82.9% of contractors usually use
this technique, and 12.2% of them sometimes use it. On the other hand, very few
contractors record the data of material by using a manual or computerized form, and
most of them (75.6%) depend on memory for recording. These results emphasize the
need for persuading the contractors to use cost monitoring tools more effectively.

Most of the contractors (95.1%) consider the daily recording of used materials is
necessary. However, more than one-half of them (56.1%) do not use it at all. As for
method of use, most of the contractors record without using a form.

The necessity of the store card for each materia have a relatively low percentage of
supporters (56.1%). In fact, very few of contractors (9.8%) use this tool. This may be
referred to the fact that most of projects in Gaza Strip are relatively small, and they do
not need a high level of storing system.

Most of the contractors (95.1%) support the need of materials purchase order form.
However, less than one-third of contractors (29.3%) usualy use this technique, and
more than one-half of them (51.2%) do not useit at all.
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Table 4.6: Degree of necessity, extent and method of use of cost monitoring tools and
techniques (Materials group)

Toolsand Techniques

Degr ee of
Necessity

Extent of Use

Method of Use

Unnecessary

Optional

Necessary

Not used

Usually used

recording (in

memory)

Without

without a

Recording
form

g by
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By using a

computerized

form

Providing alist of
materials, it includes for
example (material name-
material number- unit-
price).

No.
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w
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12.2
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©
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12.2

NP1 Recordin

I
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materials, therecord
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No.
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No.
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%
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26.8

56.1

90.2

Providing materials
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quantity- price).

No.
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%
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Almost all the contractors (97.65%) think that recording the received materials on site
is necessary. The percentage of contractors using this technique is intermediate, where
53.7% of them usudly use it and 22% of them sometime use it. A poor method of
recording is mostly used, where only about 10% of contractors use a form and 65.9%

of them record without using aform.

Three-fourths of the contractors (75.6%) believe that reporting the situation of
meaterials in the store is necessary. Y et, most of the contractors (85.4%) do not apply
this technique.

95.1% of the contractors believe in the necessity of reporting the problems (e.g.
wastage and breakage, theft and loss, shortage in deliveries, etc). Percentage of users
is high, where 80.5% of contractors usually use this technique, and 17.1% of them

sometimes use it. But non of contractors use aform in handling this technique.

Most of contractors (92.7%) support the necessity of following up the material prices
in the market and recording the variation of prices. Also, many of them apply this
technique, where 58.5% of the contractors usualy use it and 34.1% of them
sometimes use it. But the method generally is depending on memory, and very few

contractors use a form or a computer for recording.

4.3.5 Equipment

Table 4.7 illustrates the applications of tools and techniques of equipment cost
monitoring. Most of contractors (95.1%) find it is necessary to have an equipment list.
Also, most of them use this technique, where 70.7% of the contractors usualy use the
technique and 26.8% of them sometimes use it. But most of the users record the data
of equipment without using manual or computerized forms, or depending mainly on

memory.

The daily or weekly recording of data of the used equipment is supported by most of
the contractors (92.7%). Also using this tool is popular as 85.4% and 9.8% of the
contractors usually and sometimes use it respectively. However, most of them record

without a form.
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Table 4.7: Degree of necessity, extent and method of use of cost monitoring tools and
techniques (Equipment group)

Degree of
Necessity Extent of Use Method of Use
> =3 2¢ B
@ = 2 B é -é 2580 | 258 gg
3 5 @ g |3 = [885238 | 2% |53
E| 2| 8| 5 |E%| 3 [E8B88E 85 355
Toolsand Techniques =} (e} z z 39 i I B4 § Elr e8| 3 589
Providing a list of No. 2 39 [1 11 (29 [19 16 |3 2
equipment that includes | % 49 | 951 |24 |[268|707]463 |39 |73 |49
for example (equipment
name- equipment
number- rate).
Daily/Weekly recording | No. 3 |88 |2 |4 |3 |1 |34 |4
of used equipment inthe | % 73 | 92749 |98 [854|24 [829 98
project, the record
illustrates for example
(equipment name-
equipment number- unit-
hired quantity- the item
inwhich it is used).

4.3.6 Subcontractors

Table 4.8 summarizes the applications of tools and techniques of subcontractors cost
monitoring. Approximately al contractors (97.6%) believe that having a list of
subcontractors is necessary. Many contractors apply this technique, where 70.7% of
the contractors usually use the technique and 29.3% of them sometimes use it. This
may be related to the fact that most of Gaza Strip contractors depend on
subcontractors to execute their projects. It appears that very few contractors use a
manual or computerized form. Most of them depend on the memory or on recording

manually without using a form.

The daily recording of data of the subcontractors working in the project is vital for
any cost monitoring system. Most of contractors believe that this technique is
necessary. However, only one-fourth of them (24.4%) usually use it and 61% of them
do not useit at all.

Almost al contractors (97.6%) consider it is necessary to have a summary of
subcontractor payments periodically. Most of them (73.2%) usualy use it. However,
most of them use a randomly recording for this technique, and few of them utilize
manual or computerized forms.
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Table 4.8: Degree of necessity, extent and method of use of cost monitoring tools and
techniques (Subcontractors group)

Toolsand Techniques

Degr ee of
Necessity

Extent of Use

Method of Use
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recording (in
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g by
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form
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includes for example
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number- his craft).
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Daily recording of the
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in the project, the record
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(subcontractor name- his
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No.

4 37

25 10
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%

9.8 | 90.2

61 24.4

14.6

24.4

12.2

Summarizing the
payments of every
subcontractor
periodically (for
example every month),
Progress Payment
Summary Report, the
report declares for
example (contract
amount- completed
value to date- paid to
date- retaining to date).

No.

30

30

%

24 | 976

73.2

73.7

14.6

4.4 Computer Applicationsin Cost Monitoring

All contracting companies are not using software for supporting the cost monitoring.

Few contractors (12.2%) declare that they are using spreadsheets for supporting the

cost monitoring. But after questioning the contractors during the interview, the

researcher concludes that they are used for accounting purposes. From results of the

survey, the most used software by the contracting companies is MS Excel. This

encourages the researcher to use Excel as the basis for developing a cost monitoring

system.
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4.5 Implementation of Cost Monitoring Systems

Table 4.9 lists the contractors’ opinion about the extent of effect of obstacles on using

a cost monitoring system. The average percentage of effect of each obstacle is

recorded in the “Average” column. The results shows that al the obstacles have a

strong effect against applying efficient cost monitoring system. The main obstacles

which have the most strong effect are:

Non-realization of importance of cost monitoring system by the contractor.

Absence of commitment of top management to implement the system.

Absence of understanding of cost monitoring system.

Inability of the system implementation.

Consequently, avoiding these obstacles is necessary in developing any cost

monitoring system.

Table 4.9: Distribution of contractors’ opinion about the effect extent of obstacles on

using efficient cost monitoring system- Average percentage of effect
Inter Ave-
Very M edi Very || Rage
Obstacle Strong | Strong | ate | Weak | Weak || %*

Non-realization of importance of cost | No. | 25 11 4 1 0
monitoring system by the contractor. |9 | 61 268 198 |24 |0 89.2
Absence of understanding of cost No. | 19 17 4 1 0
monitoring system. % |46.3 1415 |98 |24 |O 86.3
Inability of the system No. | 19 16 5 1 0
implementation. % |]46.3 |39 122 124 |0 85.9
Absence of convincing of the system | No. | 15 18 6 1 1
implementation. % |366 439 [146 |24 |24 |82
Absence of ability to implement the | No. | 16 14 8 3 0
system. % |39 341 |195 (73 |0 81
Absence of commitment of top No. | 25 10 5 1 0
management to implement the % |61 244 1122 |24 |0 88.8
system.
Absence of expert consultant who can | No. | 15 10 5 1 0
help in the system implementation. % |366 |51.2 |73 |49 |O 83
The thinking that implementing the No. | 16 17 5 2 1
system wastes away the time of % |39 415 |122 |49 |24 |815
project supervisors.
The belief that desired benefit from No. | 15 15 7 4 0
the system is little comparing withits | % |36.6 |36.6 |17.1|19.8 |0 80

COst.

Average % : average % =[X(weight * its number of contractors)/(total number of contractors*5)]* 100. where the
weights: very strong = 5, strong = 4, intermediate = 3, weak = 2, very weak = 1. Example: Average of non-
realization of importance of cost monitoring system by the contractor = [(25*5 + 11*4 + 4*3 + 1*2 + 0*1) /

41*5]* 100 = 89.2%.
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Table 4.10 outlines the benefits of cost monitoring system according to contractors’

opinions. It also lists the average percentage of each benefit. According to the average

column, it is observed that al mentioned benefits are generally considered important.

The most important benefits are listed below in descending order:

Reducing project cost.

Increasing pricing accuracy of future projects.

Providing cost information which is vital for project cost control.

Accuracy of determining the productivity of labor and equipment.

Maintaining droits of contractors, labor, suppliers and subcontractors.

It is notable that the above mentioned benefits, especially the first three ones, are

considered the main objective of cost monitoring. Fortunately, the contractors believe

that these benefits are very important which means that they are prepared to react

positively in developing a cost monitoring system that address the local practice.

Table 4.10: Benefits of cost monitoring system according to contractors’ opinions-

Average percentage of importance.

Not

Very No Not at all Ave-
. impo- | Impo- | Defe- | Impo- | Impo- Rage
Benefit rtant | rtant | rence | rtant | rtant %*
Reducing project cost. No. | 29 11 1 0 0
% 70.7 |268 |24 |0 0 93.7
Increasing pricing accuracy of future No. | 29 11 1 0 0
projects. % |707 |268 |24 |0 0 93.7
Keeping cost records. No. | 15 24 2 0 0
% 366 |[585 24 |0 0 86.3
Maintaining droits of contractors, No. | 25 13 3 0 0
labor, suppliers and subcontractors. % 61 317173 |o 0 90.7
Accuracy of knowing the cash flow No. | 14 25 2 0 0
which is needed for future projects. % 341 | 61 49 |0 0 85.9
Accuracy of determining the materials | No. | 22 17 0 2 0
waste amount. % |537 |415 |0 49 |0 88.8
Accuracy of determining the No. | 25 16 0 0 0
productivity of labor and equipment. % 61 39 0 0 0 92.2
Providing cost information which is No. | 27 14 0 0 0
vital for project cost control. % 659 341 |0 0 0 03.1
Increasing of the earned value. No. | 20 17 4 0 0
% 1488 [415 198 |0 0 87.8
Maintaining contractor droits of the No. | 17 22 2 0 0
additional works. % |415 |537 |49 |0 0 87.3

Average %: average % =[X(weight * its number of contractors)/(total number of contractors*5)]*100. where the
weights: very strong = 5, strong = 4, intermediate = 3, weak = 2, very weak = 1. Example: Average of reducing project

cost = [(29*5 + 11*4 + 1*3 + 0%2 + 0* 1) / 41*5]*100 = 93.7%.
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Table 4.11 summarizes the contractors’ opinion about the factors which affect the
success and effectiveness of the cost monitoring system. The table aso shows the
average percentage of each factor. From this column, we conclude that all factors are
considered important for the success and effectiveness of cost monitoring
implementation. The most important factors are listed below in the descending order:

Commitment of top management.

Encouraging of institutions which are concerned with the construction sector, such

as the Contractors Union, and organizing training programs.

Computerizing the system.

Easiness of implementing the system, in addition to its effectiveness.
The first two factors have to be considered to encourage an implementation of cost
monitoring system. The second two factors have to be taken into account in

developing any cost monitoring system.

Table 4.11: Distribution of contractors’ opinion about factors which affect the
success and effectiveness of cost monitoring system- Average percentage of
importance

Not

Very No Not at all Ave-
impo- | Impo- | Defe- | Impo- | Impo- Rage
Factor rtant | rtant | rence | rtant | rtant || %*
Commitment of top management. No. | 32 9 0 0 0
% |78 22 0 0 0 94.6
Availability of appropriate monetary | No. | 18 22 0 1 0
resources. % |439 |537 |0 24 10 87.8
Flexibility of the system. No. | 24 17 0 0 0
% |585 |415 |0 0 0 87.3
Easiness of implementing the system, | No. | 24 17 0 0 0
in addition to its effectiveness. % |585 |415 |0 0 0 91.7
Computerizing the system. No. | 28 11 1 1 0
% |683 |268 |24 |24 |O 92.2
Possibility of benefiting from the No. | 15 25 1 0 0
previous experiences. % |366 |61 |24 [0 0 86.8
Encouraging of institutionswhich are | No. | 28 11 2 0 0
concerned with the construction % |683 268 |49 |0 0 92.7
sector, such as the Contractors Union,
and organizing training programs.

Average % : average % =[X(weight * its number of contractors)/(total number of contractors*5)]* 100. where the
weights: very strong = 5, strong = 4, intermediate = 3, weak = 2, very weak = 1 Example: Average of commitment
of the top management = [(32*5 + 9*4 + 0*3 + 0*2 + 0* 1) / 41*5]* 100 = 94.6%.
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4.6 Field Survey Conclusions

The results indicate that almost all the contractors believe that all tools and techniques
which are stated in the questionnaire are necessary for monitoring the project costs.
However, most of these techniques are rarely applied adequately. The contractors do
not apply cost coding and S-curve of actual cost. Also, most of them do not apply
many other tools and techniques of cost monitoring. These tools and techniques
include: monitoring the resources allocation; daily recording in-progress items,
calculating the actual cost of resources periodically; daily recording of used materials,
providing a store card for each materia; providing materials purchase order form;
reporting the situation of materials in the store; and daily recording of the acting
subcontractors in the project. As for the few contractors who use the mentioned
techniques to some extent, they apply them generally without recording, or with
unsystematic recording which does not depend on manual or computerized forms.
These results imply that the current cost monitoring practice isincompetent.

On the other hand, there are techniques imply that there is a cost monitoring
application, and they are commonly used by the contractors. These techniques include
for example: making use of resulting information from cost monitoring system in the
next stage ‘cost control’; benefiting of resulting information from cost monitoring
system in updating the cost database which is required for pricing future projects; and
following up the material prices in the market and recording the variation of prices.
Also, there are other cost monitoring techniques which are used for accounting
purpose, and for keeping the droits of contractors, labor, suppliers, and
subcontractors. These techniques include for example: keeping the cost records
(archiving); Providing a labor card; recording the recelved materids on site;
daily/weekly recording of used equipment in the project; and summarizing the
payments for every subcontractor periodically. Again, by looking at method of use of
the mentioned techniques, it is noticed that recording is usually in unsystematic way

without using manual or computerized forms.

From the results, the researcher concludes that the current cost monitoring practice
does not reach to be called really a system. What we have is fragmented applications
of some tools and techniques.
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Regarding the computer applications in cost monitoring, the results indicate that the
contractors do not use any computer program for supporting the cost monitoring.
However, the results illustrate that Excel is the most generally used software by the
contracting companies. These results encourage the researcher to adopt Excel as a
platform for development of a cost monitoring system to improve the contractor’s

practice in this field.

The contractors think that most effective obstacles to apply a cost monitoring system
are: non-redlization of importance of cost monitoring system by the contractor;
absence of commitment of top management to implement the system; absence of
understanding the system; and inability of the system implementation. When applying
any cost monitoring system, care should be taken to avoid, as much as possible, these

obstacles.

The contractors believe that the most important benefits of a cost monitoring system
are: reducing project cost; increasing pricing accuracy of future projects; providing
cost information which is vital for project cost control; accuracy of determining the
productivity of labor and equipment; and maintaining droits of contractors, labor,

suppliers and subcontractors.

Majority of the contractors suppose that most of the factors that affect the success of
cost monitoring implementation are: commitment of top management; encouraging of
institutions which are concerned with the construction sector; computerizing the
system; and easiness of implementing the system, in addition to its effectiveness.
These factors have to be considered in applying any cost monitoring system in Gaza

Strip construction projects.



CHAPTER S
Cost Monitoring Software (CM S)

5.1 Introduction

This chapter presents the computerized system which the researcher develops to
improve the cost monitoring practice of Gaza Strip contractors. The author names this
software “Cost Monitoring Software” (CMS). It also discusses the general concepts
on which the development of the software is based. The chapter describes the
software components, and the method of use. The software evaluation, and limitations

of software are also discussed.

5.2 Concepts

The researcher reviews the current situation of cost monitoring in Gaza Strip by
interviewing forty one contractors. It is found out that the cost monitoring practice is
primitive and inadequate. Also, it is concluded that the cost monitoring practice is not
done in a systematic way. By introducing CMS, it is amed to improve the common
practice of local contractors.

Ahujaet al. (1994) summarize the criteria for selection a software system as follows:

1. The software must be relatively easy to install and operate. The input data must be
easy to prepare, and the output reports must be understandable.

2. Datasorting is one of the basic uses of computers.
It must be afully tested system and should have a proven record.

4. The program should be flexible and have the capacity for handling many types of
application.

5. The database must contain all the necessary elements so it can be managed to
generate the desired information reports.

6. The program should be compatible with other programs and systems in use in the
company.

7. The system must be economical in terms of instalation, operations, and
maintenance.

The author tries his best to accommodate, as much as possible, the above mentioned

criteriain developing CMS.
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5.2.1 Computerized system

The “system” is defined as a set of elements with some perceived relationship
between them (Sha’at 1993 quotes O’Brien 1989). As shown in Figure 2.4, the input
data is processed and converted to output information. Figure 5.1 illustrates a
schematic diagram for a computerized cost monitoring system. The system consists of

three parts: input data; processing; and output data. They are detailed as follows:

Input data:

The input data can be classified into two parts:

1- Basic inputs. include data about company and project, items pool, project items,
activities of items, company labor force, materials, equipment, and subcontractors.

2- Dalily inputs: includes a daily recording for in-progress items, their quantities and

the resources (labor, materials, equipment, and subcontractors) used for them.

Processing:

In this part input data is processed utilizing Excel functions and macros developed by
the researcher. Project database is created from the data entered in the basic inputs
and daily inputs. With interaction of the user, different sheets are produced.

Output data:

The output data comprises of reports created from the database after processing.
These reports include the up-to-date item cost, daily cost, item labor cost, item
materials cost, item equipment cost, item subcontractors cost, actua S-curve, and

cost per floor group.

5.2.2 Excel environment
The software is built within Excel environment. It includes spreadsheets processed by
numbers of macros which automate the repetitive steps. These macros make CMS
easier, faster, and more effective. Excel has many advantages such as:
1. It iswedlthy by many operations; 90 % of those know about Excel deal only with

10 % of Excel capabilities.
2. It includes electronic spreadsheets which have many benefits such as:

they are inexpensive.

they are easy to use.
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COST MONITORING SYSTEM DIAGRAM

Input Data Processing Output Data
Basic data Reportsincludes:
i | include data about: i | - Up-to-dateitem
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project. includes: i | - Daily cost.
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Company labor materials, + | -Item subcontractors
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_____________________________________________________

Figure 5.1: Cost monitoring system diagram
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they can be customized to your style of doing business.
they are very powerful.
they provide a clear and complete picture of inputs and outputs (Christofferson
1999).
3. It has an advantage of macros which are responsible of repetitive operations.
These macros have the ability of automating and controlling the spreadsheets.

The field survey illustrates that most of the companies use Excel more than other
programs such as Word, MS Project, and Access. For this reason and for the previous
mentioned advantages of Excel, the researcher has chosen the Excel environment for
building CMS. This will make the user more comfortable and confident in using
CMS.

Raffensperger (2001) provides many tips to improve spreadsheet style. The researcher

has tried to follow them when he designs CMS. These tips include:

1. The "write like English” rule. Since we read from left to right and top to bottom,
the spreadsheet will be easier to understand.

2. The close to the numbers rule. As with text and graphics, readers want to see
related information close together, in context. If related cells are far apart, the
context is broken up. Put related cells together.

3. The three crayon rule. Spreadsheet must has not many numbers of colors. The
reader will not memorize the meanings of many different colors.

4. The grid-is-good rule. Leave Excel's default grid on. By showing where the
cells are, the reader is helped to see the spreadsheet's structure.

5. The blank look rule. Make blank cells look blank. Make cells with data look
like they have data.

6. Beconcise.

5.3 Softwar e Description and Components

CMS is built within Excel environment. Template sheet with embedded formulas are
also utilized to make CMS more user friendly. The user will deal with spreadsheets
where he needs only to enter numbers, and click on icons, then the results appear.

The following is a description of CM S components:
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5.3.1 Start sheet
Figure 5.2 illustrates the start sheet. It provides a summarized identification of the
software. Also, it summarizes the software benefits as follows:
It provides an economical and convenient way to receive and compute daily Job
site cost information.
It tracks actual costs and quantities.
It reportstotal cost-to-date. All labor, materials, equipment, and subcontractors are
reported for each item.
It develops and maintain a database of labor, materials, equipment, and

subcontractors costs.

5.3.2 Menu

This sheet contains many icons which represent the sheets and components of the
software. By clicking on any icon, the sheet related to this icon will open
automatically. The user can return back to the start sheet by clicking on BACK icon at
the lower part of the menu sheet. The basic topics of the menu are: basic data; daily
inputs; reports, new project; database; and method of use. Figure 5.3 illustrates the
menu sheet.

The followings are more detailed description for these icons of the menu:

5.3.2.1 Basic data

It includes basic inputs about the company and project, items pool, project items,
activities, labor, materials, equipment, and subcontractors. This data can be either
directly entered or electronically transferred. The followings are details of the basic
input sheets:
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Figure5.2: Start sheet of CMS
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A. Company and Project Shest:

Company and project sheet involves data about the company like the company name,
address, city, phone number, and fax number. It also includes data about the project
like the project name, number, location, contract value, and planned finish date. This
sheet can be opened by clicking on the Company and Project icon in the menu. The
data of company and project has to be entered by typing or electronic transmission.
This data automatically appears on the other sheets or reports to identify the company
and the project. The user can turn back to the menu by clicking on Menu icon at the
upper right side of the sheet. Figure 5.4 illustrates the company and project sheet.
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COMPANY & PROJECT DATA —

Type the company data here...
Company Mame |AL SALAMA COMPANY FPhone 052875219
Address |AL REMAL Fax |053287922
City |GAZA

Type the project data here...

Project Mame |AMEER HOUSE Contract %alue| 70000
Praject Mo.| 517502 Finish Date]21/4,2004
Froject Location| 5AZA
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Figure 5.4: Company and project sheet
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B. Items Pool Shest:
Items pool sheet can be opened by clicking on the Items pool icon in the menu. This

sheet includes data about items of the pool and their cost code. Items pool is a
comprehensive list of all items that may exist in a project. For illustration purpose, the
author introduces some of these items. This list can be edited, expanded or
diminished. This sheet is linked to the project items sheet, where alist of project items
that their costs should be monitored can be constructed. Figure 5.5 illustrates the
items pool sheet.
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AL SALAMA COMPARNY
AL REMAL
GAZA,
Phone: 082879219
Fax: 08257922
[TEMS POOL ——
Type/ Transfer electronically the genral items here...
Cost Code : Item Description
16 3000 Concrete Works
17 3100 R.Concrete B300 for Foundation
18 3200 F.Caoncrete 5300 for Grounde Beams & Steps
19 3300 R.Concrete B300 for Mecks & Columns
20 3400 R.concrete B300 Faor Slabs thickness 30cm
21 4000 Block Works
22 4100 Block work for walls thickness 20 cm
23 4200 Blaock wark for internal walls thickness 15 cm
24 4300 Block wark for internal walls thickness 10 cm
25 5000 Plastering Works
26 5100 J-face internal plastering on walls
& 5200 I-face internal plastering on ceiling
28 5300 External plastering on walls
29 65000 Tiling Works
30 5100 White ceramic tiles 20x30 cm for walls -
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Figure5.5: Items pool sheet
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C. Project Items Shest:

Project items sheet can be opened by clicking on the Project Items icon in the menu.
This sheet includes data about project items description, unit, quantity, unit price, and
amount. By using the Vlookup function of Excel, each item description appears
automatically in the sheet by typing the cost code of this item. The data of cost code
and item description are linked to the template (daily inputs sheet). By typing the cost
code in the corresponding cell in the daily input sheet, the required information
related to the cost code of item will appear in the daily input sheet by effect of
VIookup function. Figure 5.6 illustrates the project item sheet.
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Item No.i Cost Code : Item Description . Unit Quantity. Price | Total
3000:Concrete Works
3100:R.Concrete B300 for Foundation m3
3200:F. Concrete B300 for Grounde Beams & Steps i3
3300:R. Concrete B300 for Mecks & Columns m3
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4000 :Block Works
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Figure 5.6: Project items sheet
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D. Activities Sheet:
Activities sheet is a table having columns for cost code, item description, unit,

activities and their proportions. Activities sheet is linked with the project item sheet,
where the project items, cost codes, and units automatically appear. Figure 5.7
illustrates this sheet. The project supervisor enters a specific proportion for item
activity representing its share of workmanship cost. For example, shuttering
workmanship proportion for concrete footing is 45% and proportion of reinforcement
workmanship is 25%, etc. Of course it is possible to update and modify these
proportions for each project. This sheet is linked to the daily inputs sheet, and by
inserting the cost code of item, all data related to the activities of the item will appear
there.
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Figure5.7: Activities sheet




E. Company labor force sheet:
This sheet includes data about labor such as labor number, labor name, trade, trade
number, and rate. It is possible to update the labor names and their rates. Of course,

the user can enter labor force who are involved in the project rather than entering all
company labor force. It is possible to use a macro for sorting the labor according to
their crafts to ease the searching procedure of numbers or names of labor when a daily
monitoring is applied. Also, the macro of sorting can be used when a new labor is
engaged, as this new labor is added to his trade group. The macro of sorting can be
run by clicking on the sorting according to the trade icon. This sheet is linked to the
daily inputs sheet, and by inserting the labor number, al data related to the labor
appears there. Figure 5.8 illustrates the company labor force sheet.
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Figure 5.8: Company labor force sheet
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F. Materials Sheset:
Materials sheet contains data about materia number, material name, unit, and unit

rate. Figure 5.9 illustrates this sheet. It is possible to update the material names and
their prices. Materials of project can be entered instead of all materials used for all
projects. It is possible to use a macro for sorting the materials according to their group
to ease the searching procedure of material numbers or names when a daily recording
of used materials is taken place. Also, the macro of sorting can be used when a new
material will be used, as this new material is placed in its group. The macro of sorting
can be run by clicking on the sorting according to the group icon. This sheet is linked
to the daily inputs sheet, and by inserting the material number, all data related to the

meaterial appears there.
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Figure5.9: Materials sheet
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G. Equipment Shest:
Equipment sheet involves data of equipment number, equipment name, unit, hired

rate, and equipment group. Figure 5.10 illustrates this sheet. It is possible to update
the equipment names and their rates. Equipment of project can be entered instead of
al equipment used for all projects. It is possible to use a macro for sorting the
equipment according to their group to ease the searching procedure of equipment
numbers or names when a daily recording of used equipment is taken place. Also, the
macro of sorting can be used when a new equipment will be used, as this new
equipment is added to their group. The macro of sorting can be run by clicking on the
sorting according to the group icon. This sheet is linked to the daily inputs sheet, and
by inserting the equipment number, all data related to the equipment appears there.
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Figure 5.10: Equipment sheet
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K. Subcontractor Shest:
The subcontractors sheet includes data of subcontractor number, name, trade, trade

number, unit, and unit rate. Figure 5.11 illustrates this sheet. It is possible to update
the subcontractor names and their rates. The subcontractors of a project can be entered
instead of all subcontractors engaged in al projects. It is possible to use a macro for
sorting the subcontractors according to their trade group to ease the searching
procedure of subcontractor numbers or names when a daly recording of
subcontractors is taken place. Also, the macro of sorting can be used when a new
subcontractor will be engaged, as this new subcontractor is inserted into their trade
group. The macro of sorting can be run by clicking on the sorting according to the
trade icon. This sheet is linked to the daily inputs sheet, and by inserting the
subcontractor number, all data related to the subcontractor appears there.
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Figure5.11: Subcontractors sheet
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5.3.2.2 Daily inputs

This sheet is a template in which the daily data is entered. When the user hit the
SAVE command, all these data, item costs, and other related data are transmitted to a
database which is linked to the template by a function in Excel called Template
Wizard with Data Tracking. Figure 5.12 illustrates the daily inputs sheet. The data is
entered into this template from a data collection form which is filled manually by the
foreman at the end of the working day. Figure 5.13 illustrates a proposed form for the
daily data collection. The daily inputs includes a data about in-progress items, their
activities and the resources used for them. The white cells are the cells where the
numbers like the cost code and labor numbers are to be typed. By typing these
numbers, a data like item description and labor name will appear automatically in the
colored cells. This is done by using VIookup function in Excel, where this sheet is
linked to all sheets of basic data. In this sheet no need to type the daily date because
the date appears automatically in the upper right side of the sheet by a formula linked
to the computer timer. The daily total cost of the item is calculated by many Excel
formulas and functions. The daily item cost is transmitted to a database after applying
the SAVE command.

From this database many built-in reports are created by the Excel function called
Pivot Table. The daily input sheet is preferred to be printed for each in-progress item
and kept in a physicdl file.

The main components of daily inputs sheet are:

A. Items. The purpose of this part of the daily inputs sheet is to compute the gross
amount of the item. This part includes data about the item description, unit, activities
and their proportions, floors group, equivalent executed quantity, and gross amount of
item. By entering the quantities of activities which are executed by the company labor
and/or by the subcontractors, the equivalent quantities represent the quantity of item
as if it is a ready executed item. For example, if 30 cubic meter of shuttering for a
concrete footing is executed and the proportion of this activity is 45% of the item, the
equivalent quantity will appear automatically as 13.5 cubic meter (30*0.45 = 13.5).
The equivalent quantity of item leads to actual, easy and more accurate monitoring of
costs. In this method, the manager will have a more objective measure of executed

guantities that provide more accurate comparison and control.
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Figure 5.13: A proposed form for the daily data collection
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The item costs according to its floors group is considered, where the user has to
determine the floor of the in-progress item. This provide a more accurate cost
monitoring, because generally the cost of item differs from floor to floor. For
example, the cost of one cubic meter of reinforced concrete columns located in the
tenth floor is more than the cost of one cubic meter of columns of the same size in the
ground floor.

B. Labor: The labor part is designed to compute the labor cost of the item. This part
includes data about labor name, trade, trade number, rate, and overtime rate.
The number of regular hours and the overtime rate of labor can be altered by changing
the red numbers at the top of the this part. By entering the labor number and his
regular hours, the labor cost will be automatically calculated and transferred to the
gross amount cell in the item part.

C. Materials. The purpose of this part is to calculate the materials cost of the item.
The data related to this part includes material name, unit and unit rate. By entering the
material number and its quantity, the materials cost will be automatically calculated

and transferred to the gross amount cell in the item part.

D._Equipment: The equipment part is formed to compute the equipment cost of the
item. This part includes data about the equipment name, unit, hired rate, and overtime
hired rate. The number of regular hours and the overtime rate of labor can be altered
by changing the red numbers at the top of the this part. By entering the equipment
number and its daily hired hours, the equipment cost will be automatically calculated

and transferred to the gross amount cell in the item part.

E._Subcontractors. The purpose of this part is to calculate the subcontractors cost of

the item. The data which is involved in this part includes subcontractor name, trade,
trade number, unit and unit rate. By entering the subcontractor number and the
guantity he executes, the subcontractors cost will be automatically calculated and
transferred to the gross amount cell in the item part.

All inputs can be cleared by clicking on the Clear icon existing at the upper right side
of the template. At the lower right side of the sheet there are three icons as follows:
-Top: to return to the top of the sheet.
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-Gray: to change the color of the sheet to gray.
-Blue: to change the color of the sheet to blue.

The daily inputs sheet must be filled day by day in the end of the working day for
each in-progress item. It is preferred to print the sheet and keep the print out in a
physical file.

5.3.2.3 Reports

All reports are produced by processing database information by using the Pivot Table
function in Excel. The database contains 98 cells of data in one record (row) which is
transmitted from the daily inputs template by using the Template Wizard with Data
Tracking Excel function. Every row (record) represents the data related to one entry
of an item. Reports can be shown by clicking on the corresponding icons of reports on
the menu, and they can be printed by PRINT command in the standard toolbar or in
the file command list. Annex 3 illustrates figures for these reports.

The following is a summary for these built-in reports:

1- Up-to-date item cost report:

This report provides the up-to-date cost of each in-progress item. It gives the labor,
meaterials, equipment, subcontractors costs of each item in each floor group. It also
provides the total actual cost of the project (see Figure A3.1).

2- Daily cost report:
This report provides the daily labor, materials, equipment, subcontractors
expenditures of each date for each in-progress item. Also it shows the executed

quantity of each item and in any floor group (see Figure A3.2).

3- Item labor cost report:

This report gives the up-to-date labor cost of each item in more details. It provides the
regular, overtime and total worked hours, and their amounts. Also, it shows the total
labor cost of the project (see Figure A3.3).

4- |tem materials cost report:
It provides the up-to-date materials cost of each item, and the total materials cost of
the project (see Figure A3.4).
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5- Item equipment cost report:
This report gives the up-to-date equipment cost of each item in more detal. It
provides the regular, overtime and total worked hours, and their amount. Also, it

shows the total equipment cost of the project (see Figure A3.5).

6- Item subcontractors cost report:
This report provides the up-to-date subcontractors cost of each item, and the total
subcontracts cost of the project (see Figure A3.6).

7- Actual S-curve:
It is a graph which shows the cumulative actual cost of the project against the time
(see Figure A3.7).

8- Cost per floor group report:
It provides the labor, materials, equipment, and subcontractors costs of each floor
group (see Figure A3.8).

5.3.2.4 New project

The ‘New Project’ icon is introduced for starting a new project. By clicking on this
icon in the menu, an instruction sheet of starting a new project appears. Figure 5.14
illustrates this sheet.

5.3.2.5 Database

It is a sheet which consists of records of all data which is transmitted from the
template (daily inputs) when the SAVE command is applied. From these records, all
built-in reports are produced. Database sheet can be shown by clicking on the icon
(database) from the menu. Figure 5.15 illustrates a partial database sheet.

5.3.2.6 Method of use

The ‘Method of Use’ icon is responsible for displaying the method of use sheet which
explains how the user can use CMS (See Figure 5.16). Section 5.3.3 of this chapter
also clarifies the method of use.
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METHOD OF USE ——
Software Method of Use

1. Software Setup

Cost Monitoring Software (CME) consists of three files (books) called CMS, Daily Inputs and Daily Database.
Thesze files are included in a folder entitled "CII3". The total volume of the three files iz 4. 57 Megabytes, and
approzimately 800 Kilobytes if it is compressed. Vou can setup the software by copying it from a floppy disky
unzipping, and posting it in the C part of the hard deske By opening the file CMS you can run the software.
You can create CMES icon on the desktop or you can add it to the lst of programs in the start rinning list.

2. Method of Use
After setting up CMWS as described before, The user have to open the file CMS to run the software. In the

heginning, the start sheet of the software will be appeared. By clicking on the icon at the lower part side of the
start sheet, the menu sheet appears. You statt entening the basic data in the company and project, Itens,
26 actrvities, labor, matenial, equipment, and subcontractors sheets. These sheets can be opened by clicking on their =
| | L’J
OREE | Bl |S | 5 @ A |l

Figure5.16: Partial sheet for method of use instruction

5.3.3 Softwar e method of use

5.3.3.1 Software setup

CMS consists of three files (books) called CMS, Daily Inputs and Daily Database.
These files are included in a folder entitled “CMS”. The total volume of the three files
is 4.57 Megabytes, and approximately 800 Kilobytes if they are compressed. Y ou can
setup the software by copying it from a floppy disk, unzipping, and posting it in the C
part of the hard desk. By opening the file CMS you can run the software. You can
create CMS icon on the desktop or you can add it to the list of programs in the start

running list.

5.3.3.2Method of use

After setting up CMS as described before, The user has to open the file CMS to run
the software. In the beginning, the start sheet of the software will appear (Figure 5.2).
By clicking on the ENTER icon at the lower part of the start sheet, the menu sheet
(Figure 5.3) appears. You start entering the basic data in the company and project,
Items, activities, labor, material, equipment, and subcontractors sheets (Figures 5.4 to
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5.11). These sheets can be opened by clicking on their corresponding icons. To turn
back to the menu, click on Menu icon at the upper right of the corresponding sheet.
The datais entered in every sheet as follows:

Company and Project Data: In the company and project sheet (Figure 5.4), enter the

data of company name, address, city, phone, and fax by typing them. Also enter the

data of project name, project number, project location, contract value, and finish date.

Items Pool Data: Type the cost code, and description of each item in the general items

sheet (Figure 5.5). You can enter the same data electronically by copying it from other
source and paste in their place in the sheet. However, the sheet contains a list of
general items as an example for illustration.

Project Items Data: Type the cost code in the project items sheet (Figure 5.6), as the

item description appears automeatically. Then enter the unit, unit rate or you can enter
the same data electronically by copying it from other source and paste in their place in
the item sheet. To turn back to the menu, click on Menu icon at the upper right side of
the sheet.

Activities Data: Enter the activities of each item and their specific workmanship

proportions in the activities sheet (Figure 5.7). For example, proportion of shuttering
for concrete footing is 45% and proportion of reinforcement is 25%, etc.

Labor Data: In the company labor force sheet (Figure 5.8), enter the labor number,
labor name, trade, trade number, and rate by typing or by electronically pasting. After
entering these data, click on the Sorting According to the Trade icon to sort the list.

Materials Data: In the materials sheet (Figure 5.9), enter the materials number,

material name, unit, unit rate, and group by typing or by electronically pasting. You
can sort the materials according to their groups by clicking on the Sorting According
to the Group icon.

Equipment Data: Type or paste the number, name, unit, hired rate, and the group of

each equipment in the equipment sheet (Figure 5.10). Sort the equipment according to
their groups by clicking on the Sorting According to the Group icon.
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Subcontractor Data: In the subcontractors sheet (Figure 5.11), enter the subcontractor

number, subcontractor name, trade, trade number, unit, and rate by typing or by
electronically transferring. You can sort the subcontractors according to their trades

by clicking on the Sorting According to the Trade icon.

After you finish entering the basic data, you can enter the daily data in the daily inputs
sheet (Figure 5.12). You can open the template of the daily data (daily inputs sheet)
by clicking on the Daily Inputs icon in the menu. The procedure of entering the daily
datais summarized as follows:

A. Items. Type the cost code of item in the white cell, and press ENTER. Soon you
will see al the data related to this item. This data includes the item description, unit,
and activities and their proportions. Choose the floors group, enter the quantities of
activities which are executed by the company labor and/or by the subcontractors, and
press ENTER. You will see the equivalent quantity which represents the quantity of
item asif it is completely executed. For example, when you enter 30 cubic meters as a
guantity of shuttering for a concrete footing and the proportion of this activity is 45%

of the item, the equivalent quantity appears automatically as 13.5 cubic meter.

B. Labor: Type the labor numbers who are engaged in the item in the white cells, and
press ENTER. You will see al the data related to these labor. This data includes labor
names, trades, trade numbers, rates, and overtime rates. Then enter the worked hours
of each labor and press ENTER. You will see the regular hours and their amount,
overtime hours and their amount, and total amount of hours. The labor cost will be
automatically calculated and transferred to the gross amount cell in the item part. You
can modify the regular hours from eight hours to any number adopted by the company
by changing the red number in the top. Also, you can modify the overtime rate in the
same way.

C. Materials. Type the material numbers which are used for the monitored item in the
white cells, and press ENTER. You will see all data related to these materials which
include materia names, units and unit rates. Then enter the used quantities of
materials and press ENTER. You will get the cost of materials for this item. The
materials cost will be automatically computed and transferred to the gross amount cell
in the item part.
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D._Equipment: Type the equipment numbers which are used for the monitored item in
the white cells, and press ENTER. You will see al data related to these equipment
which include equipment names, units, hired rates, and overtime hired rates. Then, by
entering the hired quantities of equipment and pressing ENTER, you will get the total
amount. Also, if the unit of hired quantity is in hours you will get the regular hours
and their amount, overtime hours and their amount, and total amount of hours. The
equipment cost will be automatically calculated and transferred to the gross amount
cell in the item part. You can modify the regular hours from eight hours to any
number adopted by the company by changing the red number in the top. Also, you
can modify the overtime rate by the same way.

E._Subcontractors: Type the subcontractor numbers that are involved in the monitored
item in the white cells, and press ENTER. You will see all data related to these

subcontractors;, namely subcontractor names, trades, trade numbers, units and unit
rates. Then enter the quantities which are executed by the subcontractors and press
ENTER. You will get the cost of subcontractors for thisitem. The subcontractors cost
will be automatically computed and transferred to the gross amount cell in the item

part.

After completing the daily inputs of an item, you can print the sheet to keep it in a
physical file. You can save it to the database by clicking on SAVE command in the
standard toolbar or in file command list. Before entering data of a new item you can
delete al inputs of the previous item by clicking on the Clear icon which exists at the
upper right side of the template.

To see the built-in reports, in the menu sheet, click on the icon which related to the
report you wish to see (Typical figures of the reports are shown in annex 3). After
finishing the project, you have to save the database under a new name.

5.3.3.3 Monitoring a new project

In the beginning of a new project click on the New Project icon in the menu, and
follow the instructions in the sheet which will appear. Figure 5.14 illustrates the sheet
that shows steps to be followed for monitoring a new project. After saving the
database of the previous project under a new name you can click on the New
Database icon in the mentioned sheet to run a macro that clear out al data in the
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database sheet to be ready to receive the data of the new project. Also, you have to
modify all the data of the basic data of project, items, activities, labor, materials,
equipment and subcontractors.

5.3.3.4 Printing

A copy of any sheet or report of the software can be printed easily by the print
command in the standard toolbar or from file list. The sheets will be printed in only
white and black colors. If you want to print a colored sheet you can do this after
canceling (white and black) from (page) in the page setup in the file command list.

5.4 Softwar e Evaluation

5.4.1 Evaluation objectives

Face validity is used as a test for model evaluation. Face validity is asking well
experienced people about the system whether the model and/or its behavior are
reasonable (Sargent 2000). CMS is evaluated by this reasonable method, where four
contractors are approached to apply CMS in their corresponding projects. Then, they
fill a questionnaire to evaluate the performance of CMS.,

The objectives of the CMS evaluation are: (1) to assess the performance of CM S cost
monitoring tools and techniques; (2) to check the suitability of CMS design and
structure; (3) to know the difficulties that face the user during the use of CMS and try
to overcome these difficulties; (4) to recognize the contractors’ criticisms or
comments on the software; and (5) to explore the CMS advantages.

5.4.2 Evaluation methodology

CMS is tested in four under construction projects belonging to four different
contractors. The first, in Gaza, nine-story building of ministry of finance. The second,
in Khan Younis, five-story building of Khan Y ounis municipality. The third, in Dair
Al Balah, 700 meter tunnel for rainwater drainage. The fourth, in Gaza, two-floor
building of Tal Al-Hawa rehabilitation hospital. The test takes 9 working days in the
first project, 7 days in the second and the third project, and 5 days in the fourth
project.
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In each project, the researcher presents practically the CMS method of use to the site
engineer or supervisor with illustrating examples. The basic data is entered in the
specified space provided by CMS. This data includes in-progress items and their
proposed cost codes, and proposed number for labor, materias, equipment and
subcontractors. The proposed form of data collection (Figure 5.13) is given to the
foreman to fill it daily during the test period. The data is collected by the foreman and
entered into the computer by the supervisor in the end of every day. The actua costs
of the tested items are calculated manually and compared with the results of the CMS
reports. During the test period the researcher follows up the CMS implementation to
ascertain that there is no problem facing the supervisors. After conducting the tests, a
questionnaire is filled by each supervisor to evaluate CMS. Annex 4 and annex 5
illustrate, respectively, the questionnaire and its English version. The questionnaire
conssts of five sections. The first section, includes questions related to the
performance of cost monitoring tools and techniques which are provided by CMS.
The second, includes questions about the features of CMS design and structure. The
third, includes a declaration of the difficulties encountered by contractors during the
use of CMS. The fourth, includes any criticisms or comments that are given by the
contractors on the software. The fifth, includes the advantages of CM S according the
contractors’ opinions. The data of the questionnaires are collected, analyzed,
discussed, and evaluated. Then, the author provides conclusions about CMS
evaluation.

5.4.3 Evaluation results and discussions

Table 5.1 illustrates the contractors’ responses to performance of CMS tools and
techniques. Almost all contractors agree or strongly agree with the performance of
CMS techniques. The percentage of general average is 87.3%. These results indicate
that the respondents are satisfied with performance of CM S tools and techniques.

As shown in table 5.2, aimost all contractors agree or strongly agree with features of
CMS design and structure. The percentage of general average of these featuresis 85.4
%. Therefore, the design and structure of CMS can be considered suitable and
satisfactory.
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Table5.1: The contractors’ responses to performance of CM S tools and techniques

Intermediately Agree

Strongly Agree
weakly Agree
Very Weakly Agree

Agree

No. Tool/ Technique

% of Average*

Lists of available resources (labor, materials,
equipment, subcontractors) which the contractor 4
possesses. The lists includes data about these
resources.

[0}
o

Monitoring the sub-activity of item, for example
(first face for plaster/ reinforcement work for | 4
concrete columns). Also, converting the subactivity
guantity to the item quantity.

100

Up-to-date actual cost report for each item, the cost
3 |is alocated on the resources (labor, materials, 2|2
equipment and subcontractors).

90

4 | Actual cost report for each item at any date. 1|3

85

Up-to-date labor cost report for each item, the
report includes for example (the item- its quantity-
5 | number of regular hours and their amount- number | 3 | 1
of overtime hours and their amount- number of total
hours and their amount).

95

Up-to-date materials cost report for each item, the
6 | report includes for example (the item- its quantity- 311
amount of materials used for it).

95

Up-to-date equipment cost report for each item, the
report includes for example (the item- its quantity-
7 | number of regular hours and their amount- number | 2 | 2
of overtime hours and their amount- number of total
hours and their amount).

90

Up-to-date subcontractors cost report for each item,
the report includes for example (the item- its| 1 | 3
guantity- the executed amount by the
subcontractor).

85

9 | S-curvefor actual cost. 112 |1

80

10 In the multistory buildings, a report provides the 4
cost of item at each group of stories.

80

11 | Keeping a database and providing a cost records. 4

80

Percentage of General Average

87.3

% of average are computed according to the weights: Strongly Agree = 5, Agree = 4, Intermediately

Agree = 3, Weakly Agree = 2, Very Weakly Agree=1
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Table 5.2: The contractors’ responses to the features of CMS design and structure

S 8
< 5| @
8 g | 2
o) g2 |2 [2 )
< S | B 4
> 8|8 <
87 8 IS > = —
Sl51218 |5 o
No. Feature d|< |= |3 |> S
The software is flexible, and the data can be
1 : 212 90
updated easlly.
2 | Ingenerd, itsuseis easy. 1|3 85
3 | Savetime and effort. 1|3 85
4 | Method of entering the data is easy and clear. 4 80
The reports and outputs are clear, and easy to read
5 1|3 85
and understand.
6 | Method of sorting the data is easy. 1|3 85
" The sentences and numbers of its context are 11211 80
concise, and their sizes are suitable and readable.
8 | Theinformation can be inquired easily. 4 80
9 | The method of use is understandable. 2|2 90
10 Because CMS is built under Excel environment, it 113 85
provide an ease and comfort dealing.
Training to use the CMS is easy and does not need
11 | for a great time. Also, it does not need for a| 2 | 2 90
professional user to deal withiit.
12 It can be applied for the most of Gaza Strip 113 85
projects. It is suitable for Gaza Strip contractors.
It contributes in improving the cost monitoring
13 practice in Gaza Strip. 212 90
Percentage of General Average | 85.4

% of average are computed according to the weights: Strongly Agree = 5, Agree = 4, Intermediately
Agree = 3, Weakly Agree = 2, Very Weakly Agree=1

Regarding the difficulties that the contractors face during the use of CMS, amost all
contractors say that they do not face real difficulties. Only one contractor emphasizes
the necessity of providing new user with enough training.

As for the criticisms or comments of the contractors on CMS, one of the contractors
have no criticism or comment. The others have two considerable comments. The first,
the activities and their proportions of an item in the Activity sheet have to be
determined by experience. The author believes that CMS does capitalize on the
contractor’s experience and not a replacement of it. By and large, each item in a
project is not standard and it is physicaly different from the same item in other
projects. Therefore, it has not the same activity proportions. However, the experience
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to determine the activities and their proportions is needed only in the beginning of the
project. The second, CMS formulas are not secured, so it may be damaged. and the
results may be affected. This comment is reasonable, and securing of CMS’ formulas

is one of improvements that CMS needs in future.

The four contractors mention several advantages of CMS. The main advantages are:
CMS is easy to use and flexible; it helps the management staff in pricing the future
projects and computing actual labor productivity; it monitors the cost of item through
monitoring its sub-activities; it gives areport of item cost at each group of stories; and
it provides the management with more accurate results and adequate documentation.

Overdl, the results of the evaluation indicate that CMS tools and techniques are
encouraging. Also, the contractors are generally satisfied with the design and structure
of CMS. Moreover, the contractors mention that CM S suits the Gaza Strip contracting
companies and contributes in improving the cost monitoring practice in Gaza Strip.
During the test period, The contractors do not face any serious difficulties in applying
CMS. This implies that the method of using CMS is reasonably easy. Almost the
contractors do not present any significant criticism or comment on the software. The
contractors mention many advantages of CMS. These advantages indicate that CMS is
suitable and acceptable.

5.5 Software Limitations

There are some limitations belonging to the Excel environment upon which CMS is
designed. First, as CMS is developed under Excel 2000, it needs as a minimum
requirement to run. Second, the two add-in functions of Excel which are called Pivot
Table and Template Wizard with Data Tracking have to be activated before using
CMS. This is because CMS is basicaly built on these two functions. Third, because
CMS includes many macros, the security level in Excel have to be medium or low.
Fourth, the number of cellsin one record of the database is limited to 98.

In the Daily Inputs sheet, there are restrictions in the following cells:
Number of activities of one itemis eight.
Number of labor of one item is twenty.

Number of materias of one item is twenty.



CHAPTERG

Conclusions and Recommendations

6.1 Introduction

Cost monitoring is a fundamental component of a project cost control system. Cost
monitoring helps in reducing the project costs, improving the accuracy of pricing of
future projects, providing the necessary information for cost control, increasing the
accuracy of determination of labor and equipment productivity, and maintaining the
droits of contractors, labor, suppliers, and subcontractors. The study investigates the
extent of applying the cost monitoring tools and techniques by Gaza Strip contractors.
It explores the level of computer applications in supporting cost monitoring. Also, it
ams at improving the cost monitoring practice. The proposed improvement is

formulated in development of a computerized cost monitoring system (CMYS).

In this chapter, the conclusions of the research are presented. Also, the research
recommendations to construction industry stakeholders and recommendations for
further studies are introduced.

6.2 Conclusions

There is aimost consensus amongst the surveyed contracting companies that all
tools and techniques which are included in the field survey questionnaire are
necessary for monitoring the project costs. Conversely, most of these techniques are
not often applied adequately. Moreover, all the contractors never use cost coding and
S-curve of actual cost.

Most of contractors do not apply many tools and techniques of cost monitoring
such as:

- Monitoring the resources allocation.

- Daily recording in-progress items.

- Cadculating the actua cost of resources periodically.

- Daily recording of used materials.

- Providing a store card for each material.

- Providing materials purchase order form.
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Even the few contractors who use the above mentioned tools and techniques, they
apply these tools either without recording at all, or with recording but in an

unsystematic way without using manual or computerized forms.

Many contractors apply techniques which somehow imply that there is a cost
monitoring application. These techniques include for example:
- Making use of resulting information from cost monitoring
system in the next stage ‘cost control’.
- Bendfiting of resulting information from cost monitoring
system in updating the cost database which is required for
pricing future projects.
- Following up the materias prices in the market and recording
the variation of prices.
However, those contractors do not apply these techniques in a systematic way, where
they neither depend on manual nor computerized forms in recording the data.

There are other cost monitoring techniques which are used by many contractors.

Y et, these techniques are not used for the cost monitoring purpose. They are used for
accounting purposes, and for keeping the droits of contractors, labor, suppliers, and
subcontractors. These techniques include for example:

- Keeping the cost records (archiving).

- Daily recording of labor.

- Recording the received materials on site.

- Reporting the problems related to the materials wastage and

breakage, theft and loss, and shortage in deliveries, etc.

- Daily/Weekly recording of used equipment in the project.

- Summarizing the payments of subcontractor periodically.
Unfortunately, method of use of the above mentioned techniques usualy does not
depend on recording with typical forms or using computer. It generaly depends only
on the memories of contractor staff, or on a random recording without using manual

or computerize forms.

In general, Gaza Strip contractors apply a kind of cost monitoring practice in a

way or another. But this practice is primitive, random, unsystematic, and inadequate.
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Also, this practice is not applied periodically. In a few words, the cost monitoring
practice of Gaza Strip contractors can not be considered as an effective system. It
depends on the intuition and experience of the contractors. So it is in real need for

improvement.

The results indicate that Gaza Strip contractors do not use any software to support
project cost monitoring. This gives the researcher a thrust to develop a computerized
cost monitoring system that supports and improves this practice. This system is a
tailored software to suit Gaza Strip contractors. The author names this software “Cost
Monitoring Software” (CMS). It is designed within MS Excel environment where the
results show that MS Excel is the most used software by the contracting companies in
Gaza Strip. The software is tested in real projects and evaluated by experienced
contractors. The evaluation indicates that the software is satisfactory and have the
following features:

1. CMS suits Gaza Strip contracting companies and contributes in improving the
cost monitoring practice in Gaza Strip. It has a good performance and an adequate
accuracy.

2. CMS provides many reports including the actual item labor, materials, equipment,
and subcontractors cost reports, and up-to-date direct cost of items.

3. CMS provides the mechanism to convert the entered executed quantities of item
activities to equivalent quantity of finished item. This mechanism leads to easier,
and more real and accurate cost monitoring.

4. CMS makes provison to compute the item costs considering its location at
different group of floors. This provides more accurate cost monitoring, because

generally the cost of item differs from floor to floor.

6.2 Recommendations

To Contractors:

Top management of contracting companies are invited to encourage developing and
using cost monitoring systems. They can make incentives for their staff to attend
training courses in cost monitoring and its applications. They should be encouraged
also to attend courses covering different aspects of computer applications in
construction management. They are encouraged to actualy use computerized cost
monitoring systems to save effort and time, and to achieve more accurate resullts.
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To Public Employers:

The public employers include the governmenta institutions such as PECDAR and
Ministry of Public Works and Housing, and other public entities like UNRWA,
UNDP, and World Bank. The public employers can contribute in improving the
current cost monitoring practice of the contractors by requesting them to implement a
cost monitoring system during construction. This could be done by adding a clause in
the conditions of contract. Contractor’s cost monitoring practice can be considered a
criterion in contractor’s pre-qualification requirements. For settlement of claims,
disputes and variation orders, they can insist on having actual records to support the

contractor case.

To Univerdities, Contractors Union, and Engineering Association:
These institutes have to do efforts to improve the existing cost monitoring practice
which may include:
Encouraging the contractors to use cost monitoring systems by clarifying the
importance of these systems.
Helping the contractors to understand the system by implementing training
courses, lectures, seminars, and workshops.
Transferring of technology and experiences of other countries in the cost

monitoring field and adapting them to suit the Gaza Strip contractors.

6.3 Recommendations for Further Studies

CMS is a step along the way to establish a systematic cost monitoring practice
amongst Gaza Strip contractors. Of course, it needs continuous modification and
enhancement. The following are some points which needs further research efforts:

CMS does not deal with the indirect costs. So, researchers are invited to cover this

aspect.

The list of items included in the Items Pool sheet of CMS is entered only for
illustration. The author does this as there is no standard itemization for hill of
guantities. Developing a standard bill of quantities suitable for contracting practice in

Gaza Strip is very crucial for applying CMS and the like software. So, researchers are
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encouraged to adopt this point. They are also invited to build a cost coding system

that identifies these items.

Researchers are invited to develop integrated packages that will include CMS.
Integration can be approached at various levels such as:
- Integrating estimating, monitoring and control functions.
- Integration with a scheduling application packages such as MS
Project.
- Integration with other accounting administrative functions such

as payroll, store keeping, etc.

CMS can be improved by adding to it some communication features that enable it
to be used on-line between the site and the headquarter.

There is a chance to alter the method of gathering site data. The proposed method
depends on collecting the data by using an electronic device instead of a paper form.
Also, now there are global researches studying automating the monitoring process to
calculate the in-progress quantities. These researches use cameras, electronic sensors
and other devices to capture the data of progress and transfer them to computer

electronically.
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Annex 1
Field survey questionnaire (In Arabic)
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Questionnair e about

Cost Monitoring Practice of Gaza Strip Contractors
Sir/

| strongly thank you for your contribution of time and effort to complete this
guestionnaire.

This questionnaire is considered a part of the fulfillment of the master degree
requirement in construction management. Through the questionnaire, the realist of the
cost monitoring system of Gaza Strip contractors will be detected, then an attempt to
solve the problems of the system and to improve it.

The questionnaire consists of the following sections:
1- Company profile.
2- Application of cost monitoring tools and techniques.
3- Computer applications in cost monitoring.
4- |Implementation of cost monitoring systems.

The data that is given in the questionnaire will be used only for evauation and
exploration the cost monitoring system, also the personal and peculiar information
will not be transferred to any party.

The Researcher
Mohammed Al-Ostaz



Section One
Company Profile

1- Year of company establishment
2- Company work field:

Building works: O Main O Secondary O Unspecialized
Water and sewerage works: O Main O Secondary O Unspecialized
Roads works: O Main O Secondary O Unspecialized
3- Company classification according the contracting union for the following fields:
Building works: O First class (A,B) O Second class O Third class
Water and sewerage works.[J First class O Second class O Third class
Roads works: 0 First class (A,B) 0 Second class O Third class

4- Managerial position of the respondent:
O Director/Vicedirector O Project manager [ Siteengineer O Non of the

5- Average of employees number (in the year) during the last five years

6- Average of employees number (in the year) during the last five years according to
their scientific certificates:

MSc. And higher: O Existing O Unexisting Number
BSc.: O Existing O Unexisting Number
Intermediate institute: I Existing O Unexisting Number
Baccalaureate-Tawjihi: LExisting O Unexisting Number
Under baccalaureate: O Existing O Unexisting Number

7- Average of technical employees number (in the year) during the last five years
according to the engineering specialization:
Civil engineer Architect engineer Electrical engineer
Mechanical engineer Other specialist engineer Technical

8- Number of executed projects during the last five years:
010 and below 011-20 0O 21-30 0O 31-40 0O41-50 ©™—Morethan50

9- Total amount of executed projects during the last five years (in million dollars):
O15andlesser 0O016-3 03145 O 466 O 6.1-7.5 O Morethan7.5

10- Used equipment during the last five years, in generd are:
0 Completely owned by the company.
O Completely hired by the company.
O Owned and hired but most of them are owned.
O Owned and hired but most of them are hired.

11- Types of the engineering contracts which the company executed during the last
five years are:

O Exclusively unit price contracts.

O Exclusively lump sum contracts.

[ Both unit price and lump sum but most of them are unit price.

O Both unit price and lump sum but most of them are lump sum.



Section Two

Application of Cost M onitoring Tools and Techniques
12- In the following table, inquiries about the using of tools and techniques of the cost
monitoring system. These inquiries are divided into three groups as follow:
Firstly- Degree of Necessity: Put X mark in one of the three choices of this group
according your viewpoint.
Secondly- Extent of Use: Put X mark in one of the three choices of this group
according your using.
Thirdly- Method of Use: Put X mark in one of the three choices of this group
according your prevailing method.

Iltem

Toolsand Techniques

Degr ee of
Necessity

Extent of

Use

Method of Use

Unnecessary
Necessary

Optional

Not used

Sometimes used

Usually used

Without recording

(in memory)
Recording by using

aform
computerized form

Recor ding without

aform
By using a

>

Project/General | Group

=

Using the cost code at the level of item.

Using the cost code at the level of sub-
activity of item, for example (first face for
plaster/ reinforcement work for concrete
columns).

Using the cost code at the level of sub-
activity of item according its location in the
stories.

Using the cost code at the level of a set of
minor items which can be executed
together.

Monitoring the resources allocation of
various working items. (resources include
labor, materials, equipment and
subcontractors).

Using the S-curve of actua cost.

\‘

Keeping of cost records (archiving).

Making use of resulting information from
cost monitoring system in the next stage
which is the cost control.

Benefiting of resulting information from cost
monitoring system in updating the cost database
which isrequired for pricing future projects.

ct

Daily recording of in-progress items, the
record declares for example (cost code-
description- executed quantity).

WY



Calculating the actual cost of resources
(labor, materials, equipment and
subcontractors) for each item periodically,
for example (daily/weekly/monthly).

Iltem

Group

Toolsand Techniques

Degr ee of
Necessity

Extent

of

Method

o,

Use

Unnecessary
Necessary

Optional

Not used

Sometimes used

Usually used

Without recording

(in memory)

Recor ding without

aform

Recording by using

aform

By using a

computerized form

@)
L abor

Providing a list of the available labor which
the contractor possess, the list illustrates for
example (labor name- labor number- craft-
regular rate- overtime rate).

Daily recording of labor, the record shows
for example (labor name- labor number-
number of regular hourss number of
overtime hours- the item in which a labor
works).

Providing a card for every labor in which
the regular hours and the overtime hours
are registered, aso it is signed for example
by the foreman.

Materials

Providing a list of materials, it includes for
example (material name- material number-
unit- price).

Daily recording of used materias, the
record illustrates for example (material
name- materid  number-  unit- used
guantity- the item in which the material is
used).

Providing a store card for each material, it
contains for example (input- output-
balance).

Providing materials purchase order form, it
includes for example (order number-
material  description- required quantity-
price).

Recording the received materials on sSite,
the record shows for example (delivery
number- meaterial name- meaterial
description- quantity).

Reporting the situation of materials in the
store, the report illustrates for example
(supplier name- order number- quantity
input- quantity output- balance).




7 | Reporting the problems, for example
(wastage and breskage, theft and loss,
shortage in deliveries, etc).

8 | Following up the prices in the market and
recording the variation of prices.

Degreeof | Extent of

Necessity Use Method of Use

o,

Without recording

(in memory)
Recording by using

Recor ding without
aform
computerized form

aform

Item

Group
Unnecessary
optional
Necessary

Not used
Sometimes used
Usually used
By using a

Toolsand Techniques

m

1 | Providing a list of equipment that includes
for example (equipment name- equipment
number- rate).

Equipment

2 | Daily/Weekly recording of used equipment
in the project, the record illustrates for
example (equipment name- equipment
number- unit- hired quantity- the item in
which it is used).

1| Providing a list of subcontractors, it
includes for example (subcontractor name-
his number- his craft).

2 | Dally recording of the subcontractors
working in the project, the record declares
for example (subcontractor name- his
number- his craft- the item in which he
worked).

Subcontractors

3 | Summarizing the payments of every
subcontractor periodically (for example
every month), Progress Payment Summary
Report, the report declares for example
(contract amount- completed value to date-
paid to date- retaining to date).

Note/ Please attach any forms which you are using them for cost monitoring.

Section Three

Computer applicationsin cost monitoring
13- Using of your company of software for supporting the cost monitoring:

0 Not use.

[ Use spreadsheet such as Excel.

0 Use specia software for cost monitoring.
14- In the previous question, in the case you are using software which support the cost
monitoring, determine the extent of your use of these software in the following fields
by putting X mark in one of the choices:

ARES




Usually | sometimes
ltem Use used used not used
A | Daly recording of the in progress items and the
resources used for them. (resources mean labor,
materials, equipment and subcontractors)
Usually | sometimes
ltem Use used used not used
B | Actual cost report for each item, the cost is alocated on
the resources (labor, materials, equipment and
subcontractors).
C | Labor report for each item, the report includes for
example (the item- its quantity- number of regular hours
and their amount- number of overtime hours and their
amount- number of total hours and their amount).
D | Materias report for each item, the report includes for
example (the item- its quantity- amount of materials
used for it).
E | Equipment report for each item, the report includes for
example (the item- its quantity- number of regular hours
and their amount- number of overtime hours and their
amount- number of total hours and their amount).
F | Subcontractors report for each item, the report includes
for example (the item- its quantity- the executed amount
by the subcontractor).
G | Bill of quantities and the actua costs (up to date or at
any date).
K | Scurve of actua cost.
H | In the multistory buildings, a report provides the cost of
item at each group of stories.
15- Rank the following software according your extent of handling them in the job:
(give number 1 for the more in use, number 2 for the coming after, and soon ....)
1 word 0 MS project 0 Exce [0 Access
Section Four
I mplementation of cost monitoring systems
16- Give your opinion about the extent of the following obstacles on using efficient
cost monitoring system:  (put X mark in one of the choices)
Inter
Very media Very
ltem Obstacle Strong | Strong te Weak | Weak
A | Non-realization of importance of cost monitoring

system by the contractor.

Absence of understanding of cost monitoring
system.




C | Inahility of the system implementation.
D | Absence of convincing of the system
implementation.
E | Absence of ability to implement the system.
F | Absence of commitment of top management to
implement the system.
Inter
Very media Very
Item Obstacle Strong | Strong te Weak | Weak
G | Absence of expert consultant who can help in the
system implementation.
K | The thinking that implementing the system
wastes away the time of project supervisors.
H | The belief that desired benefit from the system is
little comparing with its cost.
17- Value, according the importance degree, the following desired benefits beyond
implementing the cost motoring system: (put X mark in one of the choices)
Very No Not Never
impo- | Impo- | Defe- | Impo- | Impo-
ltem Benefit rtant | rtant | rence | rtant | rtant
A | Reducing project cost.
B | Increasing pricing accuracy of future projects.
C | Keeping cost records.
D | Maintaining droits of contractors, labor, suppliers
and subcontractors.
E | Accuracy of knowing the cash flow which is
needed for future projects.
F | Accuracy of determining the materids waste
amount.
G | Accuracy of determining the productivity of labor
and equipment.
K | Providing cost information which is vital for
project cost control.
H | Increasing the earned value.
L | Maintaining contractor droits of the additional
works.
18- Determine the importance degree of the following factors which affect the success
and efficiency of cost monitoring implementation: (put X mark in one of the choices)
Very No Not Never
impo- | Impo- | Defe- | Impo- | Impo-
Item Factor rtant | rtant | rence | rtant | rtant
A | Commitment of top management.
B | Availahility of appropriate monetary resources.
C | Flexibility of the system.
D | Easiness of implementing the system, in addition
to its effectiveness.
E | Computerizing the system.




Possibility of benefiting from the previous
experiences.

Encouraging of institutions which are concerned with
the construction sector, such as the Contractors
Union, and organizing training programs

YA
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Figure A3.1: Up-to-date item cost report
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Figure A3.4: Item materials cost report
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Annex 4
Software evaluation questionnaire (In Arabic)
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Annex 5

Software evaluation questionnaire (English version)
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Questionnair e about
Evaluation of “Cost Monitoring Software” (CMYS)

Sir/

| strongly thank you for your contribution of time and effort to apply and test the
CMS software in areal project.

Please fill this questionnaire which aims to verify the CM S software.

The Researcher
M ohammed Al-Ostaz
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First/ The CM S cost monitoring tools and techniques
Clarify your extent of agreeing with the performance of following cost monitoring
tools and techniques which are provided by the CMS software: (put x mark in one of

the choices)
8
5 $
< <
§, 1? 8 [>
(G P —
<l 151218
I=) £ |> |3
s |8 |5 3|2
. - |5 |2 o
No. Tool/ Technique a|< |E |2 |5

Lists of available resources (labor, materials, equipment,
1 | subcontractors) which the contractor possesses. The lists
includes data about these resources.

Monitoring the sub-activity of item, for example (first face
for plaster/ reinforcement work for concrete columns).
Also, converting the sub-activity quantity to the item
guantity.

Up-to-date actual cost report for each item, the cost is
3 | allocated on the resources (labor, materias, equipment and
subcontractors).

4 | Actual cost report for each item at any date.

Up-to-date labor cost report for each item, the report
includes for example (the item- its quantity- number of
regular hours and their amount- number of overtime hours
and their amount- number of total hours and their amount).

Up-to-date materials cost report for each item, the report
6 |includes for example (the item- its quantity- amount of
materials used for it).

Up-to-date equipment cost report for each item, the report
includes for example (the item- its quantity- number of
regular hours and their amount- number of overtime hours
and their amount- number of total hours and their amount).

Up-to-date subcontractors cost report for each item, the
8 | report includes for example (the item- its quantity- the
executed amount by the subcontractor).

9 | S-curvefor actual cost.

In the multistory buildings, a report provides the cost of
10 |. ;
item at each group of stories.

11 | Keeping a database and providing a cost records.
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Second/ The design and structure

Clarify your extent of agreeing with the following features of

structure: (put x mark in one of the choices)

CMS design and

Z
o

Feature

Strongly Agree

Agree

Intermediately Agree

weakly Agree

Very weakly Agree

The software is flexible, and the data can be updated easily.

In generd, its use is easy.

Save time and effort.

Method of entering the datais easy and clear.

The reports and outputs are clear, and easy to read and
understand.

Method of sorting the data is easy.

The sentences and numbers of its context are concise, and
their sizes are suitable and readable.

The information can be inquired easlly.

O N (O O [AWIN|EF

The method of use is understandable.

=
o

Because CMS is built under Excel environment, it provide
an ease and comfort dealing.

=
=

Training to use the CMS is easy and does not need for a
great time. Also, it does not need for a professional user to
deal withiit.

12

It can be applied for the most of Gaza Strip projects. It is
suitable for Gaza Strip contractors.

13

It Contributes in improving the cost monitoring practice in
Gaza Strip.
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Third/ Declare the difficulties that you faced during the use of CM S.

Fourth/ If you have any criticism or comment on the softwar e, please
state them.

Fifth/ Accordingto your opinion, what arethe CM S advantages.
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Annex 6

Overview for relevant cost monitoring computer packages
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1. Costrack

Costrack is a construction accounting software.

System Overview

System Manager Module: Tota cost-to-date reporting. All labor, equipment,
material, and Miscellaneous costs are reported against cost account codes.
Labor Tracking Module: Employee time-keeping and cost tracking system.
Daily hours reported for payroll are verified against the time clock. Labor
hours entered by cost account code provide accurate labor cost information.
Equipment Tracking Module: Accrual of all equipment rental charges.
Hourly, daily, weekly, and monthly time periods are continuously evaluated to
calculate the best price for each piece of equipment.

Material Tracking Module: Purchases of al materials and supplies, along
with any markup, delivery, or configuration charges, are entered and accrued
against cost account codes.

Miscellaneous Cost Tracking Module: Special costs, which are not clearly
delineated between labor, equipment, or materials, are entered and accounted
for to provide a complete picture of dollars spent.

Purchase Order Tracking Module: Company purchase order information is
entered to track the costs committed to-date for the project. Actual cost-to-date
is compared against the purchase order to identify contractors, or suppliers,
that are nearing or exceeding the purchase order amount.

Vehicle Tracking Module: Each vehicle that is approved to enter the facility
is issued a bar-coded identification card. Vehicles on-site, traffic patterns, and
vehicle usage can be reported and analyzed for any time period.

Scheduling System Interface: Man-hours and dollars can be exported to
Primaviera's P3 for comparison of budget to actua and a projection of cost-to-
completion. The actua quantity and actua cost fields in P3 are updated based
on cost account code, company, and resource. Allowing for reports and
projections by piece and type of equipment, unit, company, resource, or any
combination.

System Flow Chart: Information flow chart

Details of Labor and Equipment Tracking M odules
Labor Tracking Module

The labor-tracking module has two significant functions:1) Tracking the times that
employees enter and leave the dite. 2)Tracking all costs associated with labor.
Tracking employees is done through a bar-coded, tamper-proof, photo identification
card, which is electronically scanned each time the employee enters or leaves the site.
Labor costs are tracked using daily foreman timesheets. Each labor hour is entered by
cost account code.

" Retrieved September, 2002, from www.costrack.com

Computer Solutions, Inc. Casper, WY 82604, Phone 307-237-5910, Fax: 307-237-0955, E-
Mail:csi@trib.com
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1) Labor Tracking: A digital photograph of each worker is taken when they are hired.
This photo is used with DataCards® Quick Works Express software and photo id
printer to create a rugged, tamper proof identification badge containing the following
information:

company Logo

The name of the project

The worker'sfirst and last name
The contractor they work for
The worker's picture

The worker's employee number
Any other required information

As each worker enters or leaves the facility security personnel scan their photo id. The
procedure of having a person scanning each individual badge, rather than
unsupervised time clocks, eliminates the possibility of one person clocking in two
badges; reduces the anonymity of the workers, provides a cordial atmosphere, controls
the flow of workersin and out; and maintains strict gate control.

During the project, cordless hand-held laser scanners are used to scan both individuals
and vehicles. These fast, accurate readers allow for rapid scanning which minimizes
men waiting to leave. This prevents workers from quitting work and lining up early in
order to scan out.

As each worker's badge is scanned the punch is permanently logged into the time
database. As it is recorded the punch is identified as an in or out punch. This helps
eliminate the problem of missing or reversed punches. All past punches are retained,
allowing a punch report to be printed for any time period, showing each worker's
exact in and out times.

2)Cost Tracking: Prior to the start of each shift time sheets are printed for each
foreman. These sheets list each man that is assigned to the foreman's crew. At the end
of each shift the foreman time sheets are entered into the system and a variance report
is printed showing any workers who reported time is greater than their time on-site.

The Variance report drags information from the punch database and compares it with
the times entered from the foreman time sheets. Any differences between the reported
time and the actual time on-site are immediately identified. These differences are
investigated and resolved within two shifts. After the al the correct hours have been
entered a detailed labor report is printed. This report pulls information from multiple
databases and produces a report which lists each employee's name, classification, rate,
hours worked, and total cost for the shift.

The detailed labor report is sent back to the contractor for verification of rates and
hours. This step is crucial, because it allows discrepancies in the time sheets to be
corrected by the contractor early in the process. After verification of hours and rates,
the contractor signs the sheet as actua hillable hours. The report is then sent on to the
plant representative for approval. At this stage problems such as hours being charged
against the wrong cost code, and unauthorized work being done, can be resolved.
When correct the plant representative approves the charges for the shift. Copies are
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made and the contractor is approved to invoice for the dollar amount. This procedure
has been proven to speed up the invoicing process, the contractors invoices match the
approved dollars thus allowing the invoices to be sent throughout without delay.

Equipment Tracking M odule

The equipment-tracking module provides shift-by-shift information and billing
amounts for each piece of equipment a contractor has on-site. When a piece of
equipment is brought on-site its information, along with an associated cost, is entered
into the system. When the equipment is removed from site, or made inactive, charges
stop accruing.

For auditing purposes, a report by contractor, or by piece of equipment can be printed
at any time allowing the project auditor to verify the equipment that is being charged.

Equipment Module
There are two methods for entering equipment into the system
1) Entering Equipment Daily

Equipment rates are initialy entered into the system for each contractor.

The system then generates a Foreman Equipment Sheet that lists each piece of
equipment that contractor has.

The Foreman then enters in the hours used and the correct work order number.
Then the Foreman's sheets is taken and entered into the computer after each shift

2) Entering Equipment Using The General-Site Module

Equipment that is used on a daily basis throughout the turn-around can be
classified as General-Site.

After initially entering the contractors equipment rates the system is given a start
and end date that the equipment will be used.

Now, al it have to be done is print out that contractors equipment for that day and
the system automatically charges the equipment and computes using the correct
rates and time periods.

The system has eliminated the need to constantly enter equipment that is used on a
daily basis and figures the rates at either adaily, weekly, or monthly basis.

This not only saves time by doing away with unneeded data entry but also alows the
Foreman to stay in the field where they are needed. The Equipment Module allows the
contractor to have access to up to the minute cost-to-date.

Tracks Rental Equipment Daily

The Rentals Module tracks equipment that is rented by the contractors from third
parties. Examples are office trailers, air compressors, and moveable facilities. Similar
to the equipment tracking module, each piece of equipment and its associated vendor
is entered into the program when it is brought on-site. Reports of the equipment that is
being rented, by which contractor, and how much it is costing is available each shift.

ARl



2. Computer Ease software for Contractors.

"Ease-of-Use" Features

Quick, accurate help ison-line at all times.

Learning curve is days, not weeks.

Easy-to-follow step-by-step plan to get your system up and running quickly.
No need to go to another screen to enter information, just point, click and add.
Each user can establish a unique menu.

Computer Ease™ M odules

Job Costing

Equipment Costing
Accounts Payable
Accounts Receivable
General Ledger
Inventory/Purchase Order
Payroll

Service Management
Estimating/Partners
FieldEase

3. The American Contractor”

System Overview

The American Contractor products are fully-integrated, flexible computer programs
designed to meet the Accounting and Job Cost Tracking needs of today’s contractors.
Major program modules include Accounting, Payroll, Job Cost Tracking, Work
Orders, Purchase Orders, Inventory, Equipment Costing, and Estimating. All program
modules integrate with each other. Other features include Subcontract Control, Lien
Release Tracking, and Quantity Tracking. User defined data fields and electronic
notes of unlimited length can be attached to most records. User-defined lists and
custom reports are easily produced with a built-in Report Writer.

Job Cost Tracking

" Retrieved September, 2002, from www.construction-software.com
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Flexible Tracking. Track as much or as little detail as you want. Budget and
track by overall job, by subjobs (tract work), or by tracking codes within jobs.
Use your own tracking codes or choose from standards such as CSl.

Job Budgets. Create from estimates, previous budgets, manually, or import
from other programs.

Change Orders. Track and invoice separately. Handles pending and contract
change orders. Allows multiple tracking codes per change order.

Job Status Report. Compares costs and billings against budget and contract
amounts. Shows cash spent and received. Can include labor even before
posting payroll.

Burdened Labor Costs. Labor includes exact calculated burden and/or user-
defined percentages.

Work in Progress. Job Profitability report alows entry of percent complete or
cost to complete Computes over/under billings.

Quantity Tracking and Billing. Optionally budget unit quantities and enter
guantities completed. Bill by units at a contract unit price.

Additional Reports. Projected Cost & Variance report alows user input of
percent complete. Committed Cost report.

4. Basic Builder”

Basic Builder® is a construction software package that is easy to learn, smple to use
and powerful enough to manage the entire business. It fits small and medium
contractors who seek control without information overload. Its clear and eye pleasing
reports say it much better than any ad or brochure. Basic Builder® was developed with
industry standard tools (Microsoft Visual Basic) and data bases (Microsoft Access).

Full integration From invoice entry to job budgeting to financial statements to
customer time and material billing, a single entry does it all.

Easily expandable Basic Builder® lets you start with the core modules of Job Cost,
Accounts Payable and General Ledger.

Easy to Learn, Simple to Use Point and click and you're in. It's that easy. The
graphic interface in Basic Builder” is as beautiful as it is practical. The icons and the
hot spots are similar to those used on the most advanced web site. The point and click
interface and the drag and drop capability makes this so easy to begin and such a snap
to master, that even less experienced computer users will become confirmed "Basic
Builder builders' in no time.

Learning Companion Documentation Straightforward, step-by-step instructional
manuals lead you through setup and normal operation. The manuals are rich in
example and screen captures to clearly illustrate daily and monthly procedures. You
can learn at your own pace without the requirement to know accounting conventions.
If you don't know a debit from a credit, you will be at home with this system. Once
setup, the general ledger account numbers auto-fill in most entries. You charge the
invoices and payroll to jobs and the general ledger account numbers auto-fill. It is the

" Retrieved September, 2002, from www.cdci.com Congtruction Data Contral, Inc.
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simple things that make life easier: an automatic backup prior to posting, fast restore
when required, a calculator button on entry menus to check math.

Export to Common Formats Every report can be sent to a word processing or
spreadsheet file (Excel, Word, Lotus, etc). You can then modify the report or data to
suit you.

Internet Reporting The Internet is an integral part of the growth path for Basic
Builder®. Part of the project management collaborative solution, WIPNet alows you
to access your Basic Builder® data (with proper security clearance) via reports on the
Internet. Y ou can see checks written, costs posted, and profit/loss statements from any
internet connection. In addition to the reporting, you can have virtua jobsites where
you can assemble al contracts, pictures and correspondence about the job.

Job Costing

Cloning for rapid creation of new jobs High speed creation of new jobs is a must
for the busy operator. Several existing jobs can be merged into one and the old
budgets can be copied as well asthe cost code structure. It issimple and it is fast.

Drill down from budget to cost, to payments The Job Cost budget screen layout is
smplicity itself. Designed for easy reading and manipulation, you can enter and
change any information you see. As you double click on 1000 Building Permit, you
see that an invoice for $419.34 has been charged and another double click on the
invoice drills to the payment information. Check 1001 has been written for the full
amount. No other system can show you payments within Job Cost so smply.

Retain important information in archives A system that can keep important Job
Cost information for later review will yield benefits in the future. To take full
advantage of a computer system, the software must provide smple archival and
retrieval of critical information. In Basic Builder, thisis an easy two step process.

Rich reporting satisfies the most demanding Reports are the heart of any system;
they are the measure of a program's usefulness.

Track both costs and payments Too often we fail to redlize the value of payment
information on a job cost report.

You decide what information to enter With Basic Builder® , you can add items you
want to record in every major module. The screens are easy to customize and the data
appears on reports,

AR



5. The CONTRACTOR’

The CONTRACTOR is a construction accounting software.

The components include Job Cost, General Ledger, Payroll, Accounts Payable and
Accounts Receivable. Other completely integrated modules and options available may
include Equipment Costing, Purchase Orders or Inventory.

Two Feature:

- Reporting has never been easier. You can create new reports and modify existing
reports within a matter of minutes.
ODBC (Open Database Connectivity) enables you to access your data in other
ODBC-compliant applications, such as Microsoft Excel, Microsoft Access,
Lotus Smartsuite, ACT, FoxPro, Paradox, Corel WordPerfect, Btrieve, Seagate
Crystal Reports, and dBase.

Job Cost module

Job cost stores all estimated, committed, and actual dollar units and hours for in-depth
analysis of each construction project. As is consistent with a "single source entry”
system, information processed through Accounts Payable, Payroll, Purchase Orders,
Subcontract Control, Accounts Receivable, Inventory Control, and Equipment
Costing, update Job Cost without additional entries. Principals, controllers, project
managers, and accounting departments benefit from job cost information and the
knowledge and confidence that come from having accurate job cost information.

Management Tools of Job Cost module

Quickly review labor reports and compare estimated versus actual hours, dollars,
and units.

Review costs in summary or detail arrangements to better focus on profitability.
Track pending and approved change orders.

Access financial and contract reports for easy compliance with the most stringent
bonding requirements.

Allows field personnel to report units or percent complete for accurate analysis of
job costs from the field.

Compare estimated, actual, and committed costs for both lump sum and unit cost
bid items.

Historical access by project, project manager, customer, and job class.

Easlly create customized inquiries and reports using the Report Formatter.
User-defined fields enable the addition of company-specific information.

Job Cost with Dimension provides multi-level interactive inquiries, filters, and
sorting capabilities to delve into the details controlling a job's profitability.

" Retrieved September, 2002, from www.cbs-software.com
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6. Pivot™

Conac Pivot is a complete job cost and financial management tool, and it designed to
meet the demands of the medium to large-size contractor.

The key functions are general ledger, accounts payable and receivable (including
invoicing and quotations), payroll, job cost, purchase order, inventory management,
time and material billing, change order control, work orders and equipment costing -
are seamlessly integrated. In addition, Conac Pivot is easy to use, following MS
Office interface standards to reduce the learning curve and increase productivity.

Job Cost

Track actual vs. budgeted costs.

Summarize a project's gross margin.

Make detail inquiries by supplier, invoice or labor.

All information flows through accounts payable and payroll modules.
Set up jobs automatically using data from Conac Trackpoint.

Job Cost Reports

Job Inquiry Report

Job Summary Report

Job Tria Balance

Committed Cost

Productivity Report

Contracts In Progress Report

Job Budget Report

Y ear-to-Date quantity complete report
Forecast S to Complete Report

Job Analysis Report

7. The Construction Manager

The Construction Manager is a complete job cost and financial control system
designed for the construction industry. It provides all the information you need about
your contracts, labor and materia costs, subcontractor’s performance and cash
position. Plus it offer you great flexibility in how you use that information. There are

" Retrieved October, 2002, from www.conac.com
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more than 150 reports available throughout the system that can be viewed on-screen
or printed. Executive inquiries let you examine your jobs and company costs in
summary or detail and it keeps a complete history of every transaction for every job,
for the life of your job.

Components
Accounts payable, accounts receivable, progress hilling, time & materias billings,
general ledger, payroll, job cost, purchase order, and inventory.

Job Cost

The Construction Manager lets you keep a close eye on costs and aerts you to
possible problems while there is ill time to take action. The Job Cost application is a
centralized storehouse for all job information processed which is updated from all
applications and is available to help you manage every aspect of each job.

Job Cost Features

Flexible cost coding by job, phase, cost code and cost type
Track labor productivity, analyze unit costs and manage subcontract relationships
Control job cash flow

Improve Your Estimating: The Construction Manager alows you to track actual job
costs and performance against estimates at a detailed level. Not only is the
information you track useful for managing the job, but it can be used to modify future
estimates. Automatically copy the estimates from Geac’s integrated estimating
application or manually enter them to setup the job. Subcontract performance, unit
production and labor productivity calculations let you manage your job from many
different aspects and can aso be used to improve the accuracy of future bid proposals.

Accurately Measure Job Progress. Based upon information you enter, the system
automatically calculates percentage complete, cost to complete and projected cost at
completion for each cost breakdown. These forecasts can be based upon quantities,
hours or dollars you entered in the other applications. To increase accuracy based
upon actual job conditions, field reported percentage complete and quantity installed
can be used to project cost at completion and ultimately, job profitability. A complete
history is available for each job. Use the job inquiry to view on screen job summary
information or “step down” to increasing levels of detail al the way to individual
historical transactions. This information, in summary or detail, is also available using
awide variety of reportsthat allow you to analyze and manage each job eadlly.

Control Job Cash Flow: Customer hillings and cash receipts automatically update the
job from Accounts Receivable, as well as vendor invoices and cash payments from
Accounts Payable. This information is centralized to provide easy cash flow status on
the job.

8. INTERAC cConsgruction Accounting System”

* Retrieved August, 2002, from www.intersoftsystems.com
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The INTERAC Construction Accounting System is an integrated system designed
specially for the construction industry.

Each module can use suite of productivity tools including:

Custom Report Writer for tailoring reports for each application to your needs
InterLink for importing/exporting data from or to non-Interac programs such as
Excel

Visual Link for providing ODBC access to the INTERAC accounting database

Job Streamer for automating repetitive tasks saving time and money

The Construction core system includes:

Job Cost Payroll (U.S. and Canadian)
Accounts Payable General Ledger

Expansion modules include but are not limited to:

Accounts Receivable Bank Reconciliation Equipment Cost
Fixed Asset Management Human Resources Inventory
Job Billing Order Processing Purchase Order
Service Billing Subcontractor Control
Job Cost

Featuresincluded in Job Cost are as follows:

- Breakdown of information by Job, Phase, and Category
Up to eight user-defined categories store and track information for items such as
labor, material, sub-contracts, equipment rentals, etc.
Phases can be grouped using heading and sub-phases
Tracks costs by Job-to-Date and up to three user-defined additional periods based
on days or months
Easy job set-up using a Model Job Format, a Phase Table, or a combination of
both
Percent complete can be generated based on various criteria, manually entered, or
both
Optional information fields for categories based on user preference

- . Up-to-Date job information can be viewed on the screen

- Billings and income can be stored by job, or by phases within ajob

- User-defined history files with on-screen inquiry capability
Flexible custom report design for virtually any report using Job Cost data or
information from any interfacing module
Specialized Job Report Design program provides for sophisticated reporting of job
information, including variances and multi-field calculations
Allows reports to be displayed on screen for immediate inquiry or stored in afile
for later use
Accesses al features through suitable menus, but allows the expert user to quickly
move from any package/application directly to another, bypassing menus

VEY



Interfaces to INTERAC Payroll, Accounts Payable, Accounts Receivable,
Equipment Cost, Purchase Order, Inventory, Subcontractor Control, and General
Ledger.

9. Bluegrassfor Windows®'

Bluegrass for Windows® is a complete software solution for a wide range of
contractors looking for help in the areas of Service Management/Dispatching, Job
Costing, Vehicle Maintenance and Costing, Accounting and Executive Analysis.

Features

Multiple companies are supported.

Multiple divisions.

Remote Location.

Security is provided by man menu, housekeeping, and master function by
application.

System/wide parameters allow for changes to reporting formats and selection.
criteriawithout the need for a programmer.

Reporting is date sensitive.

Network fax capabilities to send documents from within application.

Forms such as statements, invoices, etc. allow for user format changes without the
need for a programmer.

The above forms are formatted on laser printers eliminating the need for custom
forms.

All master files support entry of comments.

There are user-defined fields within most master files. Data entry is date sensitive.
For example, posting of accounts payable invoices allows user input of any open
period within the same batch.

Job Cost M anagement Reports

The Bluegrass Job Cost Management module contains over 40 reports. They provide
comprehensive reporting of normal contract jobs, time and material jobs and service
contracts. Information includes cash flow, unit costing, percent complete and
projection of cost to complete. All reports provide the option of printing to screen or
printer or any report may be saved to disk. Reports saved to disk are available to fax
or e-mail or may be imported into Excel™ to add additional calculations or produce
charts and graphs. Selected pages of any report saved to the screen can be printed. If
by chance the report is not available, all information in your database can be directly
linked to Access, ™ Crystal Reports, ™ Excel, ™ or any other windows product to
produce a custom report made to your specifications.

Extensive inquiry screens allows, you to view information immediately without
having to print reports.

* Retrieved September, 2002, from www. bluegrasstech.com
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The Bluegrass philosophy is to give management concise summary reports from
which to make decisions, but with the ability to print detailed information when
needed.

All reports provide a flexible selection menu that alows you to filter the data that is
included on the report. A global preference table alows you to choose which type of
costs (referred to as class) should be grouped together and which should be kept
separate. For example, some contractors prefer to see labor and burden separately,
other want labor and burden combined on reports but with the ability to see separately
if requested. We let you choose. You can label column headings on reports and direct
which type of cost isto appear under each heading.

Below are just some examples of the included reports and the selections alow:

Job Cost Summary report gives you a one-line summary of al jobs showing
contract amount, actual cost, billed amount and amount paid. Select job range, Project
Manager Range, Open or Complete Jobs, department or divison and one or al
customers. A detail option is included which gives one line per cost code.

Cost Analysis by Cost Code report gives you a complete picture of your job.
Variations of this report include option for sub totals by phase.

Cost Analysis by Phase summarizes by phase and gives budget actual and remaining
for each phase. Cost Analysis by Class prints summary by type of cost.

Cost Analysis by cost-code/class prints each class of expense with budget, expanding
the report to tow lines per cost code.

Cost Analysis with Committed cost includes both purchase order and sub contract
committed cost. These reports may be selected by job range, open or complete jobs,
department, or division and one or all customers.

Bonding Report

Job in Process

Detail Cost report

Billing Report and by class

Gross profit report project manager type of service salesman
Excess Billing

Completed jobs summary

Job Cost Summary by Classis a profit and loss picture of each job
Job summary with committed cost

Unit Cost Analysis

Job in Process

Detail cost report

Billing Report and by class

Excess billing

WIP Report-produces report for Excel™

Dept/Division report for Excel™

Labor reports

V¢o



Job Cost M anagement Features

Phase code may be tied to a profit center, so that tracking revenue and cost to
multiple departments and divisions is automeatic once the job is set up.

Modern "drill down" and filtering functions make it easy for managers to review
job information.

Maintains sub-contractor-committed cost.

Upon approval of a bid, the estimating system will interface to job cost to create
the Job and budget records.

Cost codes are user defined. They may be customized to your needs and
preferences. You may set up a different code structure for each job, or create a set
of master cost codes for each type of job. This master set of cost codes will be
automatically copied each time a job of thistypeis created.

Balancing your jobs to general ledger is easy because nothing hits job cost without
hitting general ledger.

Payroll and job cost interface to allow for workman’s comp to be task specific
where required.

If you determine workman’s comp by task, the actual workman’s comp is applied
to the job as burden.

As an option, Workman’s comp may be tied to the man and a percent applied to
the labor for taxes and insurance burden.

Reporting of labor burden cost allows you to have a more accurate job cost by
allowing you to see not only what you pay an employee, but also what he/she is
costing you in invisible cost. These costs cannot always be applied directly to the
job. The system alows for actual, percent or actua plus a percent labor burden,
which can change from job to job.

The job determines the union area, which determines the rate and benefits. Any
union burden is applied to the job.

10. HeavyJob'

HeavyJob is complete Job Tracking software that transforms job site information into
valuable management information on a daily basis.

HeavyJob is designed specificaly for foremen to enter and analyze the data that
measures their progress as well as the status of the entire job. The data is accumulated
over time so that foremen and management can track progress each day against the
job's budget.

HeavyJob provides fast, easy entry of:

Labor Hours

* Retrieved September, 2002, from www.hcss.com/hjprod.asp
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Equipment Hours

Progress Quantity

Notes

Major Material Receipt & Use

All of these items are entered against cost codes with starting budgets that can be
imported from HeavyBid.

From this data, we can analyze our costs and print reports to send to other parts of the
company such as management and accounting.

Designed for the Job Site

HeavyJob™/Field uses a unique crew concept as a shortcut to quickly fill out
timecards. Crews are set up with labor, equipment and cost codes used the first day.
Thereafter, the crew is modified each day for any changes in personnel, equipment or
cost codes, and used to create a new timecard. On many days, this whole process will
take less than two minutes.

The HeavyJob™/Field timecard has been designed by studying timecards from many
of customers. While maintaining the appearance of a smple classic timecard, there
are actually many sophisticated capabilities allowing us to cover a variety of
conditions for small to very large companies.

With the addition of material information, the timecard report provides a detailed
daily log for each foreman in a professional, easy-to-read format. But even better is
the instant job analysis showing estimated costs and productivity vs. actual job
performance.

In addition to all the features of HeavyJob/Field, HeavyJob™/Manager consolidates
data from al the jobs providing a company-wide rundown on productivity,
profitability, equipment utilization and more. HeavyJob/Manager aso exports to
accounting and produces company-wide executive level reports for al of projects.

HeavyJob™/Pocket is an economical and convenient way to collect and transmit daily
jobsite data. Time card information, equipment usage, major material receipt and
usage, and daily notes about the job can be recorded using and Palm 111, V, or VII
series device and then, with the tap of a button, be exported to either
HeavyJob/Manager or HeavyJob/Field for analysis and reporting.




11. REEFMAN’

Cost Control Overview

In the analysis and monitoring of repair costs, REFMAN has been designed to allow a
non-accountant to quickly and easily forecast the cost of arefit, to compare competing
tenders and to monitor costs during the repair period itself.

REFMAN simply uses the 'best' cost information which is available at any particular
time. If a job is complete, the "actua cost' is used, if a job is in progress, the 'bid' is
used, and if a job has been included as an 'extra and the only information which is
availlableis an estimate, then that will be used.

By combining these together, at all times before, during and after the repair period,
the Superintendent or Port Engineer gets the clearest possible indication of 'how much
has to be saved' or 'how much is available to spend'.

REFMAN's Specification Generator and Cost Control software is fully integrated so
that the framework for recording costs is created and updated automeatically each time
ajob is added, deleted or cancelled from a specification.

REFMAN's Cost Control module is easy to use by Superintendents, Port Engineers
and secretaries, even if they have little or no previous accounting or computer
experience.

REFMAN's Cost Control program avoids the need to manipulate large and often
cumbersome spreadsheets with their complex formulas.

Provides the Superintendent or Port Engineer with facilities for recording and
comparing competing ship yard tenders on ajob by job basis, in a mix of currencies.

It also provides facilities for recording estimates of the cost of yard work (optional)
and sub-contract labor, owner's supply materials and general expense elements of the
jobs which have been included in a specification.

Once a yard has been selected and the repair period is underway, REFMAN is used by
the Superintendent in the yard (normally on a notebook computer) to monitor the cost
of jobs which arise as 'extras as well as the cost of variations in the scope of the
originaly contracted work.

Finally, when it is time to settle the ship yard's invoice, REFMAN provides facilities
to record the actual cost of each job and produce reports in 'bid' currency for agreeing
or negotiating the final cost.

* Retrieved September, 2002, from www.minitech-systems.com/ref_cc.htm
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Features

Complete management of costs with the ability to record estimated yard &
owner's costs, yard bid, yard exclusions/contingencies, additionals/adjustments
and actual costs for each job.

Full control over allocation of account codes to each job and the amount (or
proportion) of the cost of each job to allocate against each budget.

Automatic allocation of costs against budgets for repair, capital (investment)
expenditure, insurance (casualty or damage clams) and guarantee work (for
new ships).

Yard bid evaluation which takes account of the cost of yard items, negotiated
discounts, number of repair days and number of deviation days.

Facilities to record 'supplementary’ jobs which arise after the original yard
tender is accepted but before the dry-docking begins.

Facilities to record 'extrad jobs into any section or into a separate 'extras
section. Either way, 'extra jobs are totaed separately from originaly
contracted work.

On screen and printed reports to facilitate cost analysis including a one page
Repair Status Sheet which shows a complete cost summary/forecast, with the
ability to save and recall forecasts.

Full reporting of the cost of projects and insurance/ casuaty and guarantee
claims.

Automatic apportioning and allocation of service costs to the cost of projects
and claims.

Full reporting of the cost of owner's supply items with facilities to record up to
seven categories for each job and to report by purchase/work order numbers.
"Tag' codes to produce cost reports and summaries for jobs of a particular type
or category.

Pre-defined reports which are easy to produce and which are error and tamper
free ensures that management always receives accurate information, and in a
consistent format.

12. TimeScope

TimeScope

TimeScope seamlessly combines the functionality of timesheet, project tracking,
activity tracking, expense reporting, cost tracking, chargeback, billing, and budget
monitoring software. TimeScope is the perfect enterprise time tracking solution
because it supports even the most demanding of tracking requirements while keeping
time entry as straightforward as possible. Web users appreciate a fast, an easy, and a
secure technology - a quantum leap over static HTML solutions. TimeScope also runs
on Windows LAN or WAN desktop environments without requiring client software
installation.

Functionality

" Retrieved September, 2002, from WWW.timescope.com
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Functionality is divided between the Time Sheet Toolkit, the Manager's Toolkit, and
the Administrator's Toolkit. This divison of functionality lets managers and
administrators lever the power of TimeScope without encumbering timekeepers with
excess options. It also considerably reduces licensing cost for companies interested
primarily in time or expense tracking, as timekeeper licensing is relatively
inexpensive.

Team members use the Time Sheet Toolkit to report time, overtime, and expenses.
Managers use the Manager's Toolkit to approve time and expenses, maintain and
monitor projects and budgets, explore utilization, progress, and profitability, and print
reports. Administrator's use the Administrator's Toolkit to setup time and expense
sheet layout and policy, customize the system as needed, define teams and employees,
maintain costing and/or billing rates, and define user roles and security.

13. Kildrummy® CostM ANAGER’

Kildrummy® CostMANAGER is an enterprise wide, project cost control solution. It
bridges the gap between corporate accounting and project planning. It can be fully
integrated with existing corporate systems, to provide a seamless exchange of data
and is a truly multi-currency solution. It can be used on single projects or in a
portfolio management (multi-project) scenario, to report across projects. It is fully
scalable to large organizations and can be used in multiple locations over a WAN or
the internet.

Kildrummy® CostMANAGER is extremely flexible and can be used in any
organization with a multi-million dollar projects budget. It is easy to set up alowing
users to configure the system to suit their own requirements. Designed to be used by
all members of the project team who require to manage, analyze and report on project
cost performance. This can include directors, project and program managers, project
services managers and engineers, cost accountants and cost engineers.

Product Benefits

Enterprise wide

Improved visibility via highly flexible coding, report structures & configurable
report writing

Increased efficiency through integration with other project and corporate systems
Standardization on an application that is widely recognized as industry best
practice

Better control and techniques to manage cost and assist in predicting the forecast
cost

" Retrieved August, 2002, from http://www.kildrummy.co.uk/product/manager.asp
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Visibility

Multi-level reporting analysis across the various report structures

Graph and analyze cash flow and trends

Export data and report formatsto M S Office, Adobe PDF & Web (HTML)
Design reports to suit your project

Flexibility

Configure terminologies/methodologies

Create your own reports

Save standard reports

Unlimited project report structures and budget coding
User defined security privileges

Controal

Costs and manhours, revenue, budgets, forecasts

‘What if” scenarios and variance analysis

Full change control module, including internal transfers and trend identification
Commitments, expenditures and project income

Earned Value analysis and project performance indicators

Multiple currencies

14. SCAW Construction M anagement System”

Systems Overview

SCAW Construction Management System is a system designed to manage
the total construction process from contract to completion, assuming that
it is integrated with a financial management system.Based on a contract,
you can perform actions such as Plan (budgeting, billing, completion), Do
(collecting information about production output), Check (various kinds of
management reports), and Action (budget review).
additional functions such as sales management, supplier management,
and order management functions help to manage many types of contracts
and progress status.

Features

Management of the entire construction process from contract to
completion

SCAW Construction Management System supports the entire construction
process including contract administration, construction scheduling based

" Retrieved September, 2002, from www.nttdata. co.jp/en/services/scaw/product
NTT DATA CORPORATION
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on the contract, suitable construction cost control that includes shared
expenses, reassignment of the completion cost, and sales processing.

Real-time system

You can capture construction cost in real time. Moreover, while you are
viewing up the progress status, you can update the operating budget.
Consequently, you can produce comparison reports (between actual and
planned).

Supports EUC environment

SCAW Construction Management System has the ability to extract all
data into Microsoft Excel form. Therefore, you can easily process the
necessary data in the way users want and turn them into tables and
charts.

System Flexibility

To deal with various types of industries and business styles, SCAW
Construction Management system can manage many types of construction
contracts and conditions. Also, it allows customers to configure the
construction code for each work management unit.

15. Job Accounting Plus

Job Accounting Plus is the ideal management tool for small to mid-size construction
firms. Job Accounting Plus provides everything you need to effectively manage your
business from estimating to controlling job costs and monitoring subs, to tracking
change orders.

Job Cost, Accounts Payable and General Ledger make up Job Cost Accounting's
essential core accounting tools. Job Cost features let you set up each job, create
budgets, enter change orders and track al costs associated with the job. Accounts
Payable features make it simple to enter and track expenses, both paid and unpaid,
pay bills and print checks. The General Ledger provides full accounting capabilities
including Balance Sheet, Profit and Loss, Trial Balance and Journal Entries.

Other modules availabe are: Payroll, Accounts Receivable which includes Draw
Request and Time & Material Billing, Purchase Order/Subcontracts, Inventory

Job Cost tracks job data including job code, name, address, contract amount,
purchaser information and lender-information costs. In addition, job costs are tracked
on multiple levels including Project, Job Category and Class.

" Retrieved September, 2002, from www.contractorssoftwaregroup.com
Contractors Software Group, Inc.
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Job Costing aso provides complete category information - category code, name,
budget, actua costs, start and finish dates, vendor and percent complete - as well as
tracking cost details and payment data by category.

Job Accounting Plus monitors change-order budgets, expenses and revenue, and
integrates seamlessly with Estimating, including job budgets. It offers a full range of
job-cost reports - detailed and summary reports - as well as reports by job or category,
and variance reports.

Job Accounting Plus can also update Percent Complete based on your field inspection.
It tracks costs and budgets by square foot, committed vs. uncommitted budgets, and
actual costs. You'll aso gan control over change orders be able to monitor change
order budgets and revenue - and produce a user-defined change-order document for
the customer to sign.

16. AccountPro 2002 Job Costing’

The Job Costing module provides for orderly job cost accounting and detailed
tracking of billings, material and labor costs as well as units and labor hours.The
AccountPro 2002 Job Costing software module may be used as a standalone Job or
Project Costing module and optionally interfaced with the Accounts Payable,
Accounts Receivable, Invoicing, Inventory Control, Purchase Orders, Payroll and
Estimating modules. Interfacing with other AccountPro modules is automatic if
installed and requires no additional setup.

Overview

The number of Jobs you may establish is unlimited as are the number of
transactions you may place into each job.

Distribution breakdown by divison (job phase) and sub-division (job sub-
phase) of transactions within any job is unlimited and are all user definable.

In addition to costs expended for a Job, the Job Costing module also tracks, in
detail, billings associated with each Job.

Payroll details may be entered directly into the Job Costing module from time
sheets if the AccountPro 2002 Payroll module is not installed, or updated
automatically from the AccountPro 2002 Payroll module if installed. Job
Costing tracks both dollar costs and hours from the U.S. Payroll or Canadian
Payroll modules.

For companies doing both U.S. and Canadian Payroll, both may be installed
on one system and update Job Costs.

Year-end closing of the General Ledger does not affect job cost details in the
Job Costing module.

In addition to numerous reports, a totals pop-up window quickly displays a
summary of contract amount, hillings, costs, units including labor hours,
accumulated to-date for a particular job, change or work order.

* Retrieved September, 2002, from www.accountpro.com/mod160.htm
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Seria numbers may be tracked by postings from the Job Costing or Inventory
Control module

If the optional AccountPro 2002 Estimating module is installed, an estimate
may be imported into Job Costing.

Reports

Severa comprehensive job cost reports are available and indicate, amount
billed to-date, costs, hours, units, each with the option to provide information
in detailed or summary formet.

Project reports may be printed for complete up-to-date costs and units for ajob
or jobs.

Variance reports provide management with a quick and effective analysis of
Actua, Committed and Estimated (budget) costs, hours and units.

17. Proacc

ProAcc, a flexible accounting and cost control system specially designed for the
construction company. It helps to manage projects in a more accurate, efficient, and

profitable manner
Why Proacc

Multi-site & multi-projects located in different region.
On-line data update between main office and sites.

Multi-user system, with password and access level setting to ensure user log-on

control.

Multi-currency system, able to handle projects with different currency.
Provides complete set of up-to-date and meaningful reports :

- Project Forecast

- Project Budget

- Sub-contractor Management

- Sub-contractor Retention Balance List

- Project Report

- Congtruction Cost Transfer Journal

- Payment Request Listing and Summary

- Cost Balance Sheet

- Trial Balance Sheet

- Account Code Ledger

- Cost Ledger

- Cash Voucher

- General Voucher

- Account Payable List

- Account Payable Balance Sheet

- Paid Transaction List

Used by multi-national companies located in 9 countriesin Asia.

" Retrieved October, 2002, from www.infortech.com Infortech Software
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Suitable for varies range of users, from small construction companies to multi
national construction groups.

Report contents and layout are designed according to consultants who had solid
and hand-on industrial experience.

Relevant, efficient, and user friendly, no computer experience required.

Further Customization available. Fully developed and support by a MSC-Status
company with 7 years of industry experience.

18. FOUNDATION for Windows'

Whether you're an electrical contractor or an excavator, FOUNDATION for Windows
is a labor-intensive contractor's best friend. This easy-to-use, Windows-based,
construction accounting system features the following specialized functions:

Microsoft® SQL server database
Extensive payroll system

Strong job costing and profitability
A robust accounting environment
True 32-bit Windows system
Several security levels

DataGenie© (patent pending) report designer
InvoiceGenie© designer
TimecardGenie© designer

Job Cost BudgetGenie© designer
Certified payroll

Al A billing with rollback

Work in progress

Multiple state and local payrolls

Job overhead allocation

Handles all retainage issues
Government taxing reports

Powerful union reporting system
Bonding reports - Over/under billing
CrashProtector - Ensures data integrity
Date-sensitive database

Job Costing

Track actual vs. estimated costs
Track actua vs. estimated quantities
User-defined cost codes

" Retrieved October, 2002, from www.foundationsoft.com

Foundation Software, Inc., 150 Pearl Road, Brunswick, OH 44212, Toll Free: 800.246.0800, Main:
330.220.8383, Fax: 330.220.1443, Genera Information: info@foundationsoft.com, \Webmaster:
webmaster @foundationsoft.com
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Complete audit trail

Overhead allocation access

Unlimited historical data

Controls to guarantee JC/GL balances
Bonding over abd under billings reports
Track unit costs

Production reporting

User-defined labor-burden tracking

19. JIBPOWER’

JOBPOWER provides contractors with two premium construction software packages
that combine power and ease of use - a construction accounting program and an
estimating program. The accounting program also includes job management and
payroll. The estimating program allows contractors to prepare quick, accurate bids
and estimates. The programs are complete and comprehensive for the unique
requirements of contractors

JOBPOWER works for genera contractors, subcontractors, commercial, residential,
industrial, concrete, electrical, fire protection, HVAC, mechanical, metal buildings,
painting, plumbing, roofing, site work, structural steel, plus many more.

JOBPOWER includes:

Accounts Payable Job Cost Accounts Receivable

Payroll Change Orders Time & Material Billing

General Ledger AlA Billing Subcontract Status

Custom Job Reports Certified Payroll Over/Under Billings
Detailed Job

Purchase Orders Budgets

20. MacNail Accounting

MacNail Accounting is designed for small and medium-sized businesses that are run
from one or more checkbooks. It does basic cash accounting, detailed job costing, and
payroll. You'll find MacNail Accounting flexible and easy to use, and you don’t have
to learn alot of accounting terminology in order to get started.

" Retrieved September, 2002 from www.jobpow.com/index.shtml

JOBPOWER® is a product of Applied Computer Systems, Inc. 6200 Baum Drive - Suite 9 - Knoxville,
Tennessee 37919Phone: (800)776-6556, Fax: (865)588-5379, E-Mail: sal es@jobpow.com

" Retrieved September, 2002, from www.turtlesoft.com/macacc.htm

Yol


http://www.jobpow.com/index.shtml
mailto:sales@jobpow.com
http://www.turtlesoft.com/macacc.htm

Handles your Checkbook Transactions

MacNail handles al of your financia transactions in the Checkbook Ledger. The
Ledger numbers new checks sequentialy, lets you insert miscellaneous transactions,
and always shows you a current running account balance. Use the Reconcile
command to match your Ledger against monthly bank statements.

Handlesyour Labor, Materials and Subcontractor Costs

Labor, Materials and Subcontractor costs go directly into special Logbooks, designed
for detailed tracking of costs. The Labor Log can aso be used to create your weekly
payroll, and Materia and Subcontractor costs can be “posted” directly to the Ledger
to make month-end bill paying easier. Because you can “post” costs from the different
Logbooks to the Ledgers, you can use MacNail as an Accounts Payable system as
well. There is even built-in Profit and Loss tracking that lets you see your income and
expenses for each project, and for each month.

Reports

With MacNail Accounting you can creste several different kinds of Reports for
different items and different time periods. A Financial Report lets you see your cash
flow for any time period, broken down by projects. Make a Labor Report for the most
recent pay period, and you’ll have detailed labor information for MacNail payroll.
Make a Material Report for last month, and you’ll see just what you owe for accounts

payable.

MacNail Accounting aso includes a Query Box that lets you find specific pieces of
information very quickly. It will tell you just about anything you need to know — for
example, how much you’ve spent on materias for the Smith job, how much you’ve
paid your plumber this year, or how much you spent on labor last month. You can
even get an itemized list of all items of the desired type, if you need to look at
something in more detail. You can aso organize any MacNail Accounting worksheet
in any kind of order with the Sort Special command. Make a Financial Report from all
of last year’s Ledgers, and click Tax Sort, and in just seconds you will have the
information you need for your Schedule C or corporate tax returns.

Cost Control

MacNail’s Job Cost Control system lets you track your costs in a very detailed way.
For each project, you’ll create a Job Cost Control worksheet that lists “estimated
versus actual” costs for each construction category — broken down into labor,
meaterials and subcontractors.

If you used MacNail Estimating for the project, you can create a Job Cost Control
sheet directly from any estimate, using a smple menu command. For other projects,
use one of the blank sheets that we provide, and type in your own numbers. The Cost
Control worksheet can be used as a “progress report” sheet that will help you see how
well you are doing, even when the project is only partly completed. After you type in
an estimate of the completion percentage for each item, you’ll be shown a predicted
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total project cost, as compared to the original estimate. You can aso use the same
information when you hill for progress payments. When the project is finished, you’ll
have very detailed job cost information that can be “fed back™ to your unit prices,
increasing the accuracy of your future estimates.

21. capestone’

Capstone version 3.0 is a fully integrated construction management and accounting
software package that is designed for companies involved in the construction industry.
It contains integrated modules including Estimating, Job Costing and Billing, Multi-
State and Certified Payroll, Accounts Payable, Accounts Receivable, General Ledger,
Work Orders, Purchase Orders, Equipment, Inventory and Invoicing.

Integration: Single entry input flows to all other modules, providing effortless
input.

Construction-Specific: Capstone is written specifically for the construction
industry, with industry requirements like AIA forms, Certified Payroll,
Change Orders, and Subcontractor Control.

Up-to-Date Costs: The master file allows easy updating, by whole section, or
oneitem at atime, making sure that you keep your cost file up-to-date.

For All Levels of Users. Capstone is used by beginners and CPAs, hard core
estimating departments and single handed operations, tracking all the
information in infinite or simplified detail for any level of distribution.

Error-Free Processing: Errors become virtually non-existent. The software
prohibits unbalanced accounting entries. It advises if a sub's contract is being
overpaid or if their insurance has expired.

Time Savings: Organization, one time entry, faster production of estimates and
instant, real-time reports smoothly synchronize activity within the office.

Base Product: Consists of the following:

Accounting - which consists of general ledger, accounts receivable, accounts
payable, financial reports, direct check writing, statements, lien releases,
purchase orders, check registers, account reconciliation, period comparisons,
transaction history, and invoicing.

Estimating - The project file includes CSI or user defined cost categories.
Adds profit, overhead, line-item markups, and sales tax. Contains templates,
change orders, and specification tracking. Estimates include meateria
guantities, costs, labor, subcontract requirements/costs.

Master File - The master cost book reference has it's own cost database. Either
entered manually, copied from a file, or imported from one of severa third
party pricing services. Automatically updates when preparing estimates. User
can select arange of costs to be revised.

" Retrieved October, 2002, from www.capstone-software.com

Pena Systems, Inc.
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Other modules available include:

Payroll : Contains flexible payroll computations, various pay rates,
deductions, and fringe benefits associated with the construction industry.
Includes both certified and multi-state payroll reports. Allows multiple unions
/ workers compensation pay rates for employees in the same pay period.

Job Control Plus : Features a CPM job option that alows critica path
method scheduling for jobs. Even if you don't need the scheduling features, the
CPM format offers expanded capabilities in job estimating and maintenance:
Subcontracts: Tracks subcontract lien releases, charges and overpayments.
Warns against overbilling and insurance expirations. Maintains subcontract
and bidding histories. Allows subcontract revisons. Issues multiple party
checks.

Job Billing: Job costs automatically flows from accounting activity to
budgets. Sets job hilling for AIA, fixed bid, percent complete, time and
materials, unit billings and draw billings for submission to owners / banks.
Interfaces back to accounts receivable.

Equipment: This full featured module contains job cost features,
maintenance tracking by hours, miles or days, complete warranty tracking,
license data, insurance and inspection, cost and billing tracking, full detail of
asset purchase.

Inventory: Features multiple locations and pricing. Tracks purchases, sales,
backorders. Allows alocation to jobs.

22. Work in Progress

Work In Progress is a complete construction management software that seamlessly
integrates estimating, scheduling, purchase orders, job costing, customer hilling,
change orders, payroll, checkwriting, checkbook reconciliation and general ledger
into a very affordable system.

This complete construction management system was designed by builders for
builders. It provides you with the tools to easily estimate and schedule your projects,
then track your budgets while quickly paying your bills and generating the necessary
job cost and financial accounting controls to ensure your profitability.

Features

Work In Progress features all the tools you would expect from a top notch builders
construction management software. The system is centered around nine 'views which
provide access to all the applications and information you need - Accounts Payable
Invoices, Checkbook, Draws and Deposits, Budgeting, Change Orders, Customer
Billing, Payroll, QuickEst estimating and Taskmaster assembly estimating.

Fully Integrated System

’ Retrieved October, 2002, from www.dedi catedsoftware.com
Dedicated Software Solutions, Inc.
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Complete Construction Management & Accounting
True thirty bit software - Written for Windows
Easiest to use software available

Very affordable yet comprehensive and complete
Integrated Estimating and Scheduling system
Estimating automatically generates Purchase Orders
Change Order Invoicing with PO & budget tracking
Customer Billing and Accounts Receivable
Compare budgets for each job against actual costs
Compare purchase orders against actual costs

Job cost your payroll to any job or cost code

Know if you're over budget before you cut a check
Multiple checking accounts with bank reconciliation
Custom lien waiver printing from check writing
Keep your general ledger open indefinitely
Complete financial accounting - automatically
Audit trail for all financial transactions

Special reports for your accountant

Complete user support including company setup
Expert one-on-one training available

23. PENTA’

I ntegrated Penta M odules

PENTA, the enterprise engine for e-commerce, is the only financia and project
management solution on the market specifically designed from the ground up for the
construction industry. A tota enterprise software solution, PENTA offers seamless
integration of project management, financial management, equipment cost control and
l[abor management. From Financial Systems, Project Management, Accounts Payable
and Accounts Receivable, to Inventory, Labor, and Fixed Asset/Equipment Cost,
PENTA offers unparalleled flexibility and customization.

Project Management, including: Job costing; time and billing; subcontractor
control; and change order/variance control

Materials Management

Purchasing and Item Tracking

Accounts Payable

General Ledger and Financial Reporting, including: Inter-company transaction
processing; inter-company consolidations; and multi-currency accounting
Payroll, including: Time recording; labor distribution; and employee and
department utilization

Accounts Recelvable

Client Billing

" Retrieved December, 2002, from sa es@teampenta.com

Penta Technologies, Inc. 250 South Executive Drive Suite Two Hundred One Brookfield, Wisconsin
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Fixed Asset Management
Equipment Costing, including: Preventative maintenance scheduling; usage
analysis; and cost analysis

24. @Quote Plus

@Quote Plus is designed for the express purpose of tracking jobs that require
materials costing by the square foot. It is well-suited to industries such as
congtruction, insulation, drywall, and roofing, and can handle both residential and
commercia jobs.

@Quote Plus will generate a detailed proposal for the client, detailed work orders for
the installers, and a thorough anaysis of the costs involved in a job, from the
materials and sales tax to the labor and miscellaneous overheads.

For labor, @Quote Plus will allow you to specify different labor rates to be paid for

each material by the piece or square foot, then alow you to specify which installers
get what percentage of the labor for that item or phase of the job.

25. National Job Cost CD™

Every Construction Company Needs to Compare Estimated and Actual Costs. But job
cost tracking programs have been expensive, awkward, and hard to learn. No More!
National Job Cost CD makes job cost tracking a task any contractor can handle, and
for a price any construction company can afford.

Job cost tracking for construction contractors. This new program turns your estimates
into invoices and exports both to QuickBooks Pro. Every check you write to suppliers,
subcontractors or tradesmen is charged to a cost category in your estimate. In
QuickBooks, compare estimated costs with actua costs, ether item by item or
category by category. When the job is complete, you know exactly where you made
or lost money.

26. Builder Central 2000

’ Retrieved October, 2002 from www.herodata.com/quote.htm
HERO data Services, 2 Sunshine Drive, Amherst, NY, 14228, Phone: 716.447.1858

" Retrieved September, 2002, from www.nwhuildnet.com/stores/ss/njc.html
NorthWest Builders Network, Inc.
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As a professional contractor, if your company is looking for a way to manage labor
and material waste, track job costs during the construction process, estimate entire
projects in as little as ten minutes to within 3% of the total project cost and receive
pricing, material quotes and invoices electronicaly to save time, thiswill be of great
interest to your construction company.

The complete software package contains three integrated modules: BuilderCentral
Construction, BuilderCentral Financial and BuilderCentral QuickEstimator. All three
modules are integrated and enables you to:

Manage the entire construction process including: change orders, contracts,
construction timelines, profitability reviews, lien waivers, purchase orders, sworn
construction statements, warranty work and much more;

Download pricing, invoices and material quotes from Wickes Lumber

Qualify potential clients and estimate entire builder projects up to one million
dollarsin as little as ten minutes accurately within 3% of total project cost

Manage entire financials including: accounts payable, accounts receivable, genera
ledger, check writing, payroll, job tracking and chart of accounts

27. EZTrak

EZTrak is a powerful tool that calculates both cost and schedule variances. Schedule
variances are determined by comparing actual to planned progress. Typicaly when
variances exceed fifteen percent, triggers are in place for project managers to provide
detailed explanations for the cause of the variance, identify and implement corrective
action, and determine potential impacts on cost and schedule. EZTrak is fully
compliant with cost and schedule reporting requirements, including incurred cost
reporting for various governmental clients..

The cost scheduler tracks labor, equipment, purchases, subcontracts, and other
expenditures daily through field data entered into EZTrak. This field data includes
purchase orders, time cards, invoices, crew sheets, lodging and per diem reports.
These become the actual-cost-of-work performed (ACWP). The project manager then
compares the BCWS to the ACWP to determine what changes need to be made to the
budget and work schedule.

28. ArchiAdmin™

ArchiAdmin tracks your work and costs and shows the status of your project at all
times.
ArchiAdmin manages inventories, ordering, staff time costing, and sub-contracting.

* Retrieved September, 2002, from www.ecc.net/project_management/management_tools

" Retrieved September, 2002, from www.archiadmin.com

ArchiAdmin, Unit 31, Coronation Place 10 Benson Street , TOOWONG Q 4066, Phone: 0500 555
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ArchiAdmin is flexible - set your own accounting period.

ArchiAdmin integrates with MY OB Attache and Pastell.

ArchiAdmin provides a timesheet system which runs in the background for instant
updates on entire projects.

Thisvital software provides:
A large library of template files for Word, Excel and Project.
Macros linking with database tables and menus.
Automated correspondence, documentation support and transmittal advices.
Sensitivity to context of report or form being used.
Easy installation not requiring detailed programming skills.
Configuration by on-screen form-filling.

29. TimeScan’

TimeScanis a barcode-based replacement for the traditional timesheet.

TimeScan collects information on labor and equipment usage as well as installed
guantities of material and sub-contracts. Timescan can also maintain a budget and
control production units.

TimeScan is afull featured cost control system for ajob site or an entire company.

TimeScan replaces the tedious task of preparing timesheets, keying it into a computer
system, checking the results for errors, and finaly, correcting any typing or
information mistakes. The traditional timesheet preparation may take from a few days
to awhole week.

TimeScan is a complete hardware and software solution, and it alows labor,
equipment, material and sub-contract usage information as well as production
information to flow directly from the foreman or superintendent to your payroll or
cost control system.

TimeScan will make the information available a few minutes after the end of each
shift, thus allowing for a timely managerial decision process.

30. Custom Homebuilder’s Solutions

Softwar e Feature

" Retrieved August, 2002, from www.time-scan.com/pages/product.htm
" Retrieved September, 2002, from www.chsbuildersoftware.com

Telephone: 512-693-4103, FAX: 512-693-4105, Postal address: 1221 S. Congress Avenue, #124
Austin, TX 78704, Electronic mail: CHSSoftware@Prodigy.net
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Designed by a degreed accountant with 20 years of back office management. Can Send
data and reports to Microsoft Word, Excd, or Outlook Express!

Cost Codes and Pricing

Use preloaded or set up your own

Job budget templates with auto pricing updates to templates

Job budgets, purchase orders, change orders, and costs al related with cost
codes

Chart of Accounts

Use preloaded or setup your own
Set up onetime; jobs and cost codes are not attached to chart of account G/L
number

Job Costing Control

Professional job budgets/ main line estimating

Immediate alerts if over budget, purchase orders, and change orders
Cost variance and detail reporting

Estimated costs a completion that instantly reacts to al changes
Percentage of completion reports

Cost comparisons between jobs

31. IMP2ACT’

IMP?ACT Project Cost Control software was developed by VECO Construction, Inc.,
and was first used in 1992. It has been continually refined and improved upon since
then. The reports that are generated by this program alow the project manager to
know his project costs, productivity, and progress at al times. This alows him a
proactive approach in managing his projects.

Progressing

This system used to keep track of project progress is the superintendent’s Progress
Input Sheets (generated by IMP2ACT). These are filled in by hand and returned to the
Cost Engineer once aweek for input into IMP2ACT.

The Progress Input Sheets contain the detail line item take-off quantities and man-
hours referenced to cost account, activity number of the schedule, work item number,
drawing number, and are identical to the G2 ESTIMATOR™ worksheets (work
packages). As quantities are installed in the field, IMP2ACT is updated. This data
along with the actual costs from the Field Payroll/Equipment Program is used to

* Retrieved September, 2002, from www.commonweal th.ca/M anagement

Commonwealth Construction

V¢


http://www.commonwealth.ca/Management

generate progress information for the schedule, productivity, cost reports, and invoice
reports.

Monitoring and Reporting

Monitoring actual progress against planned progress is essential to both
Commonwealth and the client. This is supported by actual and accurate reporting and
becomes the basis for decison making; whether it be for corrective action or forward

planning. Commonweslth’s integrated Project Control System alows the project
manager to readily access thisinformation in atimely manner.

Weekly Status Report

The project controls group, with participation of project management, develops a
Weekly Status Report. This report highlights the major activities completed during the
current week, major activities or milestones that are currently in progress, and major

activities or milestones that will commence in the next week. In addition, problem
areas and recovery plans are shown on this report.

Cost Report

The cost report includes the following: Current Budget, Period Costs, Cost to Date,
Physical % Complete, Productivity, and Total Forecast Cost.

Construction Schedule

An updated client-defined schedule (usualy a four-week schedule) is included. It
shows percent complete by activity. It also shows planned completion dates by
activity.

All line items are identified by a cost and systems code. Additionally, those line items
that have associated physical activities or milestones will appear on the project
schedules identified by their assigned cost and systems codes.

Material is coded similarly, as is al cost data including man-hours and dollars. Thus,
information and data can move between elements consistently and accurately.

Manpower Curve

Provides status for both the current period and cumulative actual as compared to the
planned manpower figures. A forecast line is added should a significant deviation
occur.

Progress Curve

This curve is represented in the same manner as the manpower curve.

Field Payroll/Equipment System
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The field payroll/equipment system is a microcomputer system that seamlessly
downloads al project labour and equipment costs by Work Package on a weekly basis
to IMP2ACT for the weekly cost reports.

32. CAEM Explorer’

Benefits

Create Budgets from a budget spreadsheet
Purchasing with line items

Multiple Contracts

Multiple Projects

Cost Control on all expenditure

Create Budgets from a budget spreadsheet
Spans multiple fiscal years

Recycles costs into next years budget
Flexible and powerful reporting

" Retrieved October, 2002, from www.cafmexpl orer.com/costcontrol .htm
FMk Ltd
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