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Abstract
Cost control is a comprehensive project through the real estate developing process, it is the center of gravity of real estate
developing companies work. This paper takes the cost control and the management of real estate project as the object in research,
and analyzes and studies relevant issues. By analyzing the cost structure of real estate construction, this paper identifies problems
in cost control and management of real estate construction at present. Besides, this paper puts forward measures for cost control

and management of real estate construction, with the hope of offering useful ideas for this issue.
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1. INTRODUCTION

Cost has its proven importance as the prime factor for
project success. Most of the significant factors affecting
project costs are qualitative such as client priority on
construction time, contractor’s planning capability,
procurement methods and market conditions including the
level of construction activity (Elchaig, Boussabinaine A., &
Ballal T., 2005). A project otherwise completed may not be
regarded as a successful endeavor until and unless it satisfies
the cost limitations applied to it.

In spite of its proven importance it is not uncommon to see a
construction project failing to achieve its goal within the
specified cost. Cost overrun is a very frequent phenomenon
and is almost associated with all projects of construction
industry. Cost overrun can be simply defined as when the
final cost of the project exceeds the original estimates.
According to one very comprehensive research made on cost
overruns in global construction, it was found that 9 out of 10
projects had overrun. It is believed that construction projects
experience an increase in cost of about 33% on average.
(Hartley & Okamoto, S., 1997)

Project planning cannot be completed satisfactorily by only
planning and scheduling. Project controlling which consists
of project monitoring and updating, is the other important
stage to be carried out to accommodate the dynamic nature
of construction work. Without a proper control, even a well-
planned and scheduled construction system can lead to
problems, delays and cost overruns. In general most (if not
all) construction projects experience time delays and cost
overruns during their implementation phase. Cost overruns
are considered as one of the most critical issues during the
execution of construction projects. (Premalal, Mudalige, &
Malkanthi, 2016)Lack of ability to prevent cost overruns or
to control construction costs causes many construction
companies to fail.

To control the cost attention must be paid to the three stages
of the cost management processes “CMP” cost estimating,
cost budgeting , cost control

Cost Estimating: A prediction of quantities, cost, and/or
price of resources required by the scope of an asset
investment option, activity, or project.

Cost Budgeting: Cost budgeting involves allocating the
overall cost estimates to individual work items in order to
establish a cost baseline for measuring project performance

Cost Control: Cost control is concerned with:

¢ Influencing the factors which create changes to the cost
baseline to ensure that changes are beneficial.

e Determining that the cost baseline has changed.

e Managing the actual changes when and as they occur.

Through all the 107 research papers and journal articles
studied, 97 factors causing cost overrun were obtained
which was later simplified into 41 factors. This research
attempts to identify the major factors of cost overrun in
construction sector of Egypt and can serve as the way
forward for future work in coping with these overruns.

2. METHODOLOGY
2.1 Problems Categorization

We have gathered 41 different problems that cause project
cost overrun classified into 8 different categories as shown
below in table 1.
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Table 1
Category Determinants
Design and | Factors related to quality of
documentation related | project, delays related to
factors problems with project design
and documentation work.
Contractor’s site | Factors  related to  site
management related | management and scheduling
factors related factors.

Financial management | Factors related to unreasonable
related factors constraints to owner, funding
shortage.

Information and | Factors related to
communication communication between
technology related | project members.

Factors

labor management | Factors related to performance
related factors skills of the workforce, job
instructions, constructions,
methods, tools and equipment.

Material and machinery | Factors related to shortages of
related factors materials, fluctuations in the
price of materials, lack of
assessment in relation to
location and local suppliers.

Project management and | Factors related to project
contract administration | management.
related factors

Environment and | Factors related to social,
economy environmental and economic
effects.

(Problem categorization table)

2.2 Solutions Categorization

And from the interviews, we gathered 32 solution to
minimize the whole project cost overrun which are classified
into 5 categories as shown below in Table 2.

Table 2
Category Determinants
Financing issues | Factors related to financing the

control /project cost | project and cost management.
management

Monitor methods for | Factors related to monitoring the
the project project performance in terms of cost
and schedule.

Change control Factors related to controlling any
change that may arouse during the

project.

Risk management Factors related to identifying and
controlling the threats that may

face/is facing the project.

Factors related to schedule, site, and
technical office management.

Project management

(Solutions categorization table)

2.3 Research Parts

This research is carried out in three stages. First part is data
collection which was done through readings of research
papers, journal articles, interviews and two questionnaires.
Second part is data analysis of the results we got from the
final questionnaire and using crystal ball to get high
certainty of the results we got. The third part was the model
simulation.

The first questionnaire is a pilot questionnaire which was
composed mainly of one part in which the interviewee was
asked to rate the factors causing cost overrun, it was done
to know the average results of the respondents and was
followed by interviews with experts to gather some solutions
to minimize the cost overrun.

The final questionnaire is composed mainly of two parts and
so does the analysis. First part of the questionnaire is the
problems part (how will each problem affect the whole
project cost. This part is composed of two parts which is the
probability and severity of each problem and each is scaled
from 1 to 5 as 5 is very important or very severe or has high
probability to happen. The second part of the questionnaire
is the solutions part (how much will each solution help to
minimize the whole project cost.

The second part was done after the analysis, the crystal ball
was used to get high certainty of the results we got from the
analysis we got from the final questionnaire. Beta pert
distribution was used for each problem and for every
solution for each problem .Then, the analysis was done
again.

The Third part was the model simulation .The model was
designed to be a guide for anyone involved in the
construction field, first of all, the user will choose the
category of the problem he is facing, then, the model will
present the problems that the user may face during the
project, it will present also the percentage of each problem
affecting the project, this will show us the percentage of
overrun each problem may cause. The model will show the
user the solution(s) for each problem, this will make the user
know the percentage each solution can help to minimize the
cost overrun of the project. The model was made using
visual basic excel sheet , it was designed to be user friendly ,
it will only take few seconds from the user to know the
solution(s) of his problem.

3. DATA ANALYSIS AND RESULTS

Initially, 107 studies were obtained, Factors affecting cost
overrun were obtained. 97 factors were identified and we
had 3 interviews with 3 experts and they simplified these 97
factors into 41 factor according to their importance which
were stratified to homogenize the best grouping factors
within the 8 categories.

Based on our readings a pilot questionnaire was designed
seeking to obtain evidences in relation to the factors and the
level of importance, it was composed mainly of 1 part in
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which the interviewee was asked to rate the factors causing
cost overrun in term of their probability to happen and their
severity if it happened in a scale varied from “1” to “5”
where “5 is very important and 1 is not important.

The pilot questionnaire was followed by 12 interviews to
gather solutions for the factors causing cost overrun which
was categorized into 5 categories where this lead us to the
final questionnaire.

The final questionnaire was composed mainly of two parts,
in part 1 the interviewee was asked to rate the factors
causing cost overrun in term of their probability to happen
and their severity if it happened in a scale varied from “1” to
“5” where “5 is very important and 1 is not important.

The analysis for part 1 (Impact of each factor) was then
calculated by simple calculation:

Impact =X (P*S)/n 1)

Where: P is the probability of this factor to cost overrun (out
of 100 %).

S is the severity of this factor if happened (out of 100%).

N is the no. of respondents which are 50 for the pilot
questionnaire and 150 for the final questionnaire.

The analysis for part 2 (the solution(s) concerning each
problem) are out of 100, so the analysis of each solution was
calculated by this simple equation.

Impact = (N*100)/S (2)

Where N is the number we got from the analysis out of 100.
S is summation of the analysis out of 100 (concerning each
problem).

Part of the analysis depends on the number of the
guestionnaire respondents so, by comparing the results of
the common part of the pilot questionnaire and the final
questionnaire (problems causing cost overrun), we have seen
a huge difference in the percentages of the factors that cause
cost overrun. So, we searched for a method to give higher
certainty level, so, crystal ball was used, Beta pert
distribution was used with inputs which are minimum value,
likeliest value and maximum value, we have seen that the
factor percentage doesn’t change after 2000 trial, this means
2000 or more respondents for each factor will give the same
percentage, we have made 75 % certainty level.

As we have 8 categories causing cost overrun these were their top 8 factors:

SHORTAGE OF SITE LABORS

TRANSPORTATION DELAYS - E T I

CHANGE INSCOPE OF THE PROJECT F_

FLUCTUATION OF PRICE OF MATERIALS
LACK OF COMMUNICATION BETWEEN PARTIES | -

FINANCIALDIFFICULTIES FACED BY CONTRACTORS

LACK OF EXPERIENCE

FREQUENT DESIGN CHANGES

| i l
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And these are the solutions for the top 3 factors causing cost overrun:

For:Frequent design changes

17% 16%

17% 17%

17% 16%

hire experienced managers

hire experienced engineers

control the design changes

Proper project planning and scheduling
Setting and Releasing Cost Contingencies

Build penalties into the process (to any delay or any change)

For :Change in scope of the project

12% 12%

13% 13%

12% 12%
13% 13%

Build penalties into the process ( to any delay or any change )
Control the design changes

Effective strategic planning

Proper project planning and scheduling

Effective site management and supervision

Coordination between all parties, frequent meetings

Proper emphasis on past experience

Perform a preconstruction planning of project tasks and resources needs
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For: fluctuation of the price of materials

33% 34%

33%
study of the market

Proper project planning and scheduling

Perform a preconstruction planning of project tasks and resources needs

4. SOFTWARE DEVELOPMENT and can be edited easily for any future modification. And the
below figures will illustrate the steps from initiating the
model till knowing the solution percentages. And these are
randomly taken shots from the model.

It was very hard for the user to search for the results
manually this lead us to facilitate the process for the user so
we thought to develop a software. The model was made
using visual basic excel sheet. The model is user friendly

UserForm? B Userform? B

Cost Control Model Cost Control Model

—> Category | | ] Category | -
i Deson and documentaton related fadns
Coniracher's ste management reaisd factors

, Francd menagement relates facors
Problem l —-l Problem Informztion and communicaton technoiogy related facors
Lahor managenznt related facirs
Nz=z anc madhnery related facios
| PruRctmanagenent and coriract adminsiration reated fac
This problem w2l affeet the whole pemect cost by | % This problem will { Ervirooment ad economy
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UserForm?2 n
Cost Control Model
| o [
. B

This problecn will affct the whale project ozt b [ qgq %

=

Userrorm2
Cost Control Mode!
— o B
Sleme v

=l mxmmm
This sl Seting and Rzasng Cost Confngences
Bz peraies nfn e pracess [ any 2y o aw chenge)

|

5. CASE STUDY

A case study was done according to one of the recent
projects to examine the analysis, one of the project managers
was asked to check our analysis according to a certain
project he chooses.

The project manager has chosen “Dar masr” project in 6th of
October city. The project is 75% completed. It is a real

= 7U9€fFOth ﬂ
Cost Control Model
Category | Design and documentation reizied factrs :]
Problem || -
{_Poor cesizn and delys n Geson
Mistaes 2nd emors indeson
Frequent design danges

This problem will § Incomplete design at the tne of iender
Corfictin design between nominaizd subconirachyr, cient ang
Delzy preparation anc approval of deson

=

UserForm2

Cost Control Model

Lserormd %]

e [

This selution will reduce the whole project cost by | g7 %

L3

estate project which is 5000 m2 wide. It consists of 64
building each is 500 m2.

“ Due to the fluctuation of price of materials , the inflation
of material prices and the currency instability, the project till
now has faced a 55% cost overrun , we are trying to
minimize the expenses as possible to make profit” said the
project manager.
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As per the factors causing cost overrun, the project manager
has reported a 5% decrease or increase in most of the
factors, but concerning their solutions, there was a very
small variance between the percentages we got from our
analysis and the percentages he reported.

6. CONCLUSION

The cost control and management of real estate construction
is a systematic project. Its success depends on all
participators dedication. This paper is supposed to exert
certain effect on Egypt’s real estate construction, with the
hope of benefiting the cost control and management of real
estate construction in future.

As we have 8 categories these were the top 8 factors causing
cost overrun : fluctuation of price of materials causes
overrun by 50.48% and its top solution was to study the
market which will help to minimize the whole project cost
by 34% , shortage of site labors causes overrun by 42.58%
and its top solution was effective site management and
supervision which will help to minimize the whole project
cost by 34%, transportation delays causes overrun by 31.9%
and its top solution was risk identification which will help
to minimize the whole project cost by 26%, change in scope
of the project causes overrun by 49.1% and its top solutions
were proper project planning and scheduling, which will
help to minimize the whole project cost by 26%, control the
design changes ,effective site management and supervision
and proper emphasis on past experience , each will help to
minimize the whole project cost by 13 % financial
difficulties faced by contractors causes overrun by 48.4%
and its top solutions were the use of the earned value method
,proper cost estimation at the beginning of the project, cash
flow equation and build and perfect cost control system and
implement a whole process control over cost each will help
to minimize the whole project cost by 17%, Lack of
communication between parties causes overrun by 40.3%
and its top solution coordination between all parties,
frequent meetings which will help to minimize the whole
project cost by 42%, Lack of experience causes overrun by
48.61% and its top solutions were to hire experienced
managers and frequent monitoring of the site each will help
to minimize the whole project cost by 15%, frequent design
changes causes overrun by 49.4% and its top solutions were
to hire experienced engineers , proper project planning and
scheduling ,setting and releasing cost contingencies and to
build penalties into the process ( to any delay or any change)
each will help to minimize the whole project cost by 17%.

The second validation method used was the case study
which was done on “Dar masr “project which is a real estate
project which is 75% completed. The project has faced 55%
cost overrun till now due to the fluctuation of price of
materials, currency instability and the inflation of price of
materials. Dar masr project manager has reported that
decrease or increase in most of the factors causing cost
overrun by 5% but concerning the solutions part there was a
very small variance between the percentages we got from
our analysis and the percentages he reported.

Based on the final percentages, the model was simulated.
The model is visual basic programming language integrated
in excel sheet, it is a programming tool used to simplify the
results for “the user. It was designed to be a guide for all
parties involved in the construction field, the model is user
friendly and can be edited easily for any future modification.
Also, we recommend to use this analysis and model for any
construction project and not to be limited to real estate
projects.
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