Factor s contributing to construction costsin Saudi Arabia
Abdulaziz A Bubshait; Yaser A AL-Juwairah
Cost Engineering; May 2002; 44, 5; ABI/INFORM Glaobal

pg. 30

TrECHNICAL ARTICLIE,

Factors Contributing to
Construction Costs in Saudi Arabia

Dr. Abdulaziz A. Bubshait, and Yaser A. AL-Juwairah

ABSTRACT: This article discusses the main factors that affect construction costs in Saudi
Arabia. Forty-two factors affecting construction costs and their degree of importance
were evaluated. The severity of those factors is measured by their the level of impor-
tance and ranked according to the severity index for contractors, consultants/engineers,
owners, and a combination of all respondents. It was concluded that material cost,
incorrect planning, previous experience of the contract, contract management, and
poor financial control on site are factors contributing to high construction costs.
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he construction industry in

Saudi Arabia has gone through

very dramatic stages of fluctua-

tion since the late 1980s because
of the completion of huge infrastructure
projects. Competition between contractors
to win project bids increased significantly
despite low profit margins. The demand for
more construction of all types, coupled
with a tight monetary supply, provided the
construction industry with a big challenge
to cut costs. The problem of high contract
costs of in all aspects of construction is
becoming obvious. Consequently, substan-
tial increases are being observed in project
costs. It is important to identify the domi-
nating factors leading to high construction
costs so that efforts can be concentrated on
those factors in order to reduce them.
Furthermore, with the implementation of
the World Trade Organization agreement
(WTQO), international contractors are keen
to know factors contributing to construc-
tion costs in the international market in
order to consider them in making project
bids.

S.U. Al-Dulaijan and ].D. Steven [1]
explained the changes that have occurred
in the construction industry in Saudi
Arabia in recent years. These changes were
caused by a switch in emphasis from new
construction and building infrastructure, to
operation and maintenance, and the
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planned privatization of many aspects of
construction. Contractor financing has
changed from interest-free loans in the
form of large advance payments provided
by the government, to short-term, fee-bear-
ing loans provided by commercial banks.

"This article reports the findings of a
study that investigated possible factors
affecting construction costs in  Saudi
Arabia. Questionnaires and interviews were
used to collect information from the main
construction parties.

Factors Affecting Buildings Construction
Costs

There are sevcral factors affecting con-
struction costs for large building projects.
Moreover, as the building project gets larg-
er and more complex, the probability of
having so many factors increases. D.C.
Okpala [6] investigated the causes of high
costs of construction in Nigeria. A prelimi-
nary survey involving all the professionals
in the construction industry identified
delays and direct cost overruns of projects
as the principal factors leading to the high
cost of construction. A total of 27 factors
were identified as causing cost overruns
and delays. Okpala [6] listed 20 variables
that could cause delays and cost overruns
and seven other variables that could result
in the escalation of construction costs with-
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out necessarily causing delay. In another
study, U. Elinwa [4] identified 31 factors
causing high construction costs for large
buildings. Z.S. AL-Khaldi |2] studied fac-
tors affecting the accuracy of construction
costs estimating in Saudi Arabia. He report-
ed 29 factors. All these factors mentioned
in the literature were studied and compiled
into one uniform list. A total of 42 factors
were obtained, as shown in Table 1. T'he 42
factors are grouped into the following five
major categories.

environmental factors;
construction factors;

factors of construction items;
cost-estimating factors; and
financing factors.

Environmental Factors

There are 14 general environmental
factors that contribute to the costs of build-
ing. Three important ones are highlighted
in the following paragraphs.

Effect of Weather

Saudi Arabia has a long, hot summer,
with a short, cool, winter season during
which little rain falls. Some parts of Saudi
Arabia have some of the extreme climatic
conditions that are most unfavorable for
contractors to work with. Operations con-
ducted during such climatic conditions
suffer a loss of productivity. Furthermore,
an increase in the maintenance costs of the
equipment will result from the climatic
variables of humidity and temperature.

Construction Demand

During periods of high construction
demand, basic construction materials, such
as Portland cement and steel reinforce-
ment, suffer a dramatic reduction in quan-
tity on the market. 'The prices of such
commoditics will increase due to the sup-
ply-demand relationship, because suppliers
take the opportunity to increase material
prices. For example, it was observed that
the cost of cement increased about 96 per-
cent from its original price in the high
demand period. Also, contractor competi-
tion increases during the time of high
demand and that also affects the construc-
tion costs.
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Table 1—Construction Cost Factors

1. Environment Factors 3. Additional work

1. Effects of weather 4. Duration of contract period
2. Number of construction going on at same time 3 Contractual procedure
3. Social and cultural impacts 6. Frequent design changes
4. Project location 7 Inadequate labor availability
5. Lack of productivity standard in Saudi Arabia IV. Cost Estimating Factors
6. Level of competitors 1. Cost of materials.
7. Number of competitors 2 Fluctuation of prices of materials.
8.  Supplier manipulation 3 High cost of labor.
9. Economic stability 4. High cost of machinery.

10.  Inadequate production of raw materials by the country o, High cost of machinery maintenance

11.  Absence of construction-cost data 6. High transportation cost.

12.  Domination of construction industry by foreign firms and aids 7. Insurance cost.

13.  Government policies (law and regulations) 8. High interest rates charged by banks on

14.  Labor nationality loans received by contractors.

II. Construction Factors 9, Long period between design and time of
1. Incorrect planning tendering.
2. Relationship between management and labor 10. Bureaucracy in tendering method.
3. Lack of coordination between designers and contractors 11. Waste on site.
4. Poor financial control on site 12 Wrong method of estimation.
5. Previous experience of contract
6. Disputes on site V. Financing Factors
IIl. Construction Item Factors I Mode of financing, bonds and payments.

1. Fraudulent practices and kickbacks. 2 Inflationary pressure.
2. Contract management. 3 Currency exchange.

Social and Cultural Impacts

Overseas laborers, because of their
geographic isolation, are not exposed to
Saudi culture and frequently lack the
knowledge necessary to accommodate
themselves to the ways and customs of the
local people. 'These social and cultural
barriers affect the overseas workers' produc-
tivity and length of stay due to feelings of
loneliness.

During the month of Ramadan,
Moslems are fasting from eating or drink-
ing during the daylight hours. Fasting, cou-
pled with hard work and harsh climatic
conditions, causes a loss in job site produc-
tion. In addition, the Islamic lunar calen-
dar moves the start of Ramadan through
the seasons at a rate of 10-11 days per year.
When Ramadan falls during the hot
months, production of work during
Ramadan will be affected dramatically.

Construction Factors

There are six construction factors, (see
Table 1). Four of these are highlighted in
the following paragraphs.

Incorrect Planning

The planning stage is one of the most
important factors that may affect the cost.
Contractors must be aware of all resources
that they might need for any project. The
contractor, also, should use all resources in
an efficient manner. Proper scheduling is
the key to using project resources; if not,
the project costs will increase.

Management-Labor Relationship

There is always a gap between the
project management and labor. This gap
should be kept as small as possible, so that
the relationship between management and
labor may be strengthened. Both should
work as a tcam to build a project with min-
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imum cost. If the relationship between
management and labor deteriorates, the
morale of the laborers will decrease, affect-
ing the productivity and leading to
increased project cost.

Lack of Coordination Between Designers
and Contractors

Contractors construct the project
according to the project design.
Sometime, if the design has mistakes or
deficiency, the contractor may not notice,
or may not notify the designer or the client.
Deficient designs obviously cost a lot of
money.

Poor Financial Control

Controlling the project financially on-
site is not an easy task. All resources need to
be controlled: labor productivity, material
availability, and  material  waste.
Contractors should use effective tools and
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equipment, and good project planning and
scheduling. Project management should
be aware of all these factors in order to
achieve better financial control on-site.

Construction Factors

There are seven construction item fac-
tors (sce Table 1) and five are discussed in
the following paragraphs.

Additional Work

Generally, no contract has been com-
pleted without any change to the original
contract. A unit price contract is relatively
straightforward if there is a change because
of additional work. However, a lump sum
contract has some difficulty in approving
any additional work because the contractor
normally asks for expensive cost recovery,
leading inevitably to dispute. Any addition-
al work has to have clear procedures and
clear explanations in the contract.

Contract Duration

Usually the longer the duration of the
contract the more resources will be put
into the project. Any delay to a project will
lead to an increase in the project cost. [f
the delay comes from the contractors, the
project owner will lose the opportunity to
invest in the project carlier. Also, if the
cause of the delay stems from the client,
the contractor may lose the opportunity to
win other projects or suffer from non-use of
the full resources.

Contract Procedure

The contract procedurce shows the type
of contract, payment procedurc con-
straints, and regulations within the con-
tract. The type of contract affects the proj-
ect cost because of the risk involved in
some types of contracts (i.e. lump sum or
cost reimbursable). Unclear contract pro-
cedures will lead to dispute, project delay,
and cost overrun [>].

Frequent Design Changes

Frequent design changes happen
mostly becausc of the client's require-
ments. These design changes may affect
the contractor in terms of delay as well as
cost. Not only do clicnt requirements
cause design changes but the design may
also be wrong or difficult and expensive to
construct. Also, scveral other reasons, like
government requirements or building
codes, may cause design changes.

)
1~

Inadequate Labor Availability

Most of the task force of laborers work-
ing on construction sites in Saudi Arabia
are from the Far East. There are several fac-
tors  affecting  labor  availability.
Government  regulations from Saudi
Arabia and the labor-exporting countries
play a very important role on the availabil-
ity of laborers. The cost of hiring overseas
labor is continuously rising.

Recently, the cost for a work visa has
been doubled. Also, charges for the resi-
dency permit “IQAMA” have been tripled.
These increases in the cost of labor impor-
tation make it difficult for contractors to
afford the required manpower. The process
of importing labor from outside of the
Kingdom is a very lengthy process. In addi-
tion, skilled workers are scarce, costly, and

very difficulty to find.

Cost-Estimating Factors

There are 12 factors in this category
listed in Table 1. 'T'he most important is
discussed in the following paragraph.

A Long Period Between Design and Time
of Project Estimation

Normally, it takes several months to
complete the design for a large project.
Furthermore, the reviewing, cost estimat-
ing, cost allocation, and final approval of
the design requires several additional
months. Moreover, the bidding stage takes
several months in which the contractor
submits his estimate. By that time materi-
al, labor, and other costs may have
changed. Therefore, cost engineers should
consider any variation in the project cost
because of the escalation of material and
labor prices.

Financing Factors

The tight monetary supply in the con-
struction industry in Saudi Arabia is hard
on contractors. Consequently, contractors
must now look to the financial markets for
construction funds, where in the past inter-
estfree government loans in the form of
large advance payments were available.
Table 1 lists three financing factors with the
issue of bonds and payments discussed in
the following paragraph.

Bonds And Payments

Bonds in Saudi Arabia are issued
mainly by commercial banks, but occa-
sionally by insurance companies that have
permission from the Ministry of Finance
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and National Economy. Most bonds are
bank's letters of guarantce with maximum
coverage only up to 30 percent of the con-
tract price. These are also unconditional,
meaning the beneficiary (owner) has the
right to demand payment pursuant to the
issued guarantee without any justification
for the demand, forcing the contractor to
immediately reimburse the bank for all
amounts paid to the beneficiary, and with-
out deduction for any claims pending
against the beneficiary. This law makes the
contractor, as well as the issuing bank, sub-
ject to the risk of an unfair calling of the
bond.

The Saudi government requires bank
guarantees even though the contractor may
be willing and able to put up cash, because
bonds issued by commercial banks are con-
sidered additional support, or extra opin-
ions on the judgments made by the
Ministries. In other words, the government
is looking for third party opinions as to the
credit worthiness [1].

The Survey

The populations of the study consisted
of contractors, consultants/engineers, and
owners in the Fastern Province of Saudi
Arabia. A total of 280 questionnaires were
distributed. Eighty-four completed ques-
tionnaires were received, giving a response
rate of 30 percent. The responses are dis-
tributed as 19 consultants/engineers, 52
contractors, and 13 owners.

There were threc main parts in the
questionnaire. The first part was an intro-
duction. The second part contained gen-
eral information questions, including
annual volume, specialization, experience,
and nationality of the company. The third
part listed the cost factors in building con-
struction projects. For each question, the
respondents chosc one of five optiomns,
ranging from extremcly severe to not
scvere. The severity index was calculated
using the following equation:

d . .
1= (Wixi/4)100
(equation 1)
Where I = severity index
wi. = value (weight) assigned for each
response is as follows:

w; = 0, for “Not severe effect”

w; = 1, for “Somewhat severe effect”
w; = 2, for “Severe effect”

wy = 3, for “Very severe effect”

ws = 4, for “ Extremely severe effect”
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Results

The result of the analysis is presented
in three tables (Tables 2-4). The tables are
arranged in five columns, the first column
is the ranking by one party as indicated in
the table heading, the second column con-
tains the listing of the top five factors, the
third column is the severity index, the
fourth column is the ranking by all parties,
and the last column is the combined sever-
ity index by all parties. For a complete
presentation of the analysis and numerical
ranking for all factors, refer to reference
[3].

It was observed that none of the factors
had an extremely high severity index, i.e. a
severity index equal to or greater than 90
percent, which indicates that the parties
believe that the construction cost is more
sensitive to a combination of factors rather
than a single factor. The cost of materials
was ranked first by three parties, with a
severity index of 84.2 percent. The wrong
method of estimation was ranked second
by the consultants/engineers. This is antic-
ipated since the consultants/engineers are
more aware of different methodologies and
the accuracy and precision of estimating.
The same factor was ranked fourth by the
contractors; however, it was not in the top
five factors in the owner rankings. Incorrect
planning was ranked third by the consult-
ants/engineers, and second by both the
owners and contractors. The data was fur-
ther analyzed to assess the level of agree-
ment between all three parties. It was
found that the agreement is higher
between the owners and the contractors
than the other agreement indices. For fur-
ther discussion on this subject refer to ref-
erence [3].

Project financing was ranked fourth by
the consultants/engineers, but it was not in
the top five factors on either the owners or
the contractors ranking list. Economic sta-
bility was ranked fifth by both consult-
ants/engineers and the owners; however, it
was not on the top five factors of the con-
tractors list.

Depending on the type of contract,
owners, and to lesser degrees contractors,
are the most severely hit by poor financial
control. The owners ranked poor financial
control as third, while it was not in the top
five factors of the consultants/engineers or
the contractors. Previous experience with a
contract can minimize the contingency in
the project estimate. This factor was
ranked forth by the owners and fifth by the

Table 2—First Five Factors According to Consultants/Engineers Ranking of

Construction Cost Factors

Rank | COST FACTORS Sev. ALL parties
index Rank Sev.
Ik Cost of materials 84.2 1 81.6
74 Wrong method of estimation 79.4 5 67.6
3 Incorrect planning 77.6 2 75.0
b Project financing 76.4 9 61.3
3. Economic stability 73.5 10 61.0

Table 3 —First Five Factors According to Owners Ranking

of Construction Cost

Factors

Rank | COST FACTORS Sev. ALL parties
index Rank Sev.

1. Cost of materials 84.2 1 81.6

2. Incorrect planning 75:0) 2 7ok

3 Poor financial control on site 75.0 7 65.7

G5 Previous experience of the contract 75.0 3 69.6

5. F.conomic stability 75.0 10 61.0

Table 4—First Five Factors According to Contractors Ranking of Construction Cost

Factors

Rank | COST FACTORS Sev. ALL parties
index Rank Sev.

1. Cost of materials 79.8 1 81.6

2. Incorrect planning 74.0 2 75.0

3. Contract management 70.0 4 69.2

4. Wrong method of estimation 68.8 5 67.6

5. Previous experience of the contract | 67.3 3 69.6

contractors. Good contract administration
is another factor that can reduce the cost
and financial risk of the contractors.
Contract management was ranked third by
the contractors. It was not in the top five
factors of the consultants/engineers or the
owners. The engineers ranked the wrong
method of estimating as the second factor.

n this article, factors contributing to

the high cost of building construc-

tion were analyzed. Cost engineers

are in the unique position of being
able to examine these factors and take
actions to estimate, include contingencies
in the budget, plan for, and mitigate the
adverse effects of these factors on the proj-
ect cost.

The five most severe factors affecting
construction cost in Saudi Arabia as agreed
by owners, contractors, and designers are
the following.

e  cost of materials;

* incorrect planning;

® previous experience with the contract;
® contract management; and

®  poor financial control on-site.
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The study shows that the three parties
generally agree in the ranking order of the
factors affecting construction costs.
However, there is a higher agreement
between contractors and consultants than
between the others.

Most of the problems faced in the con-
struction industry in Saudi Arabia are with-
in the parties-related factors category (man-
agement and control problems).

The construction parties category is
the most influential category in construc-
tion cost that reflects human problems.
The major factors in this category are
incorrect planning, previous experience
with the contract, and poor financial con-
trol on site.

The major factors in the general cate-
gory that affects the construction costs con-
struction are the government economic sta-
bility, levelmumber of competitors, and
supplier manipulation.

The major factors in the cost-estima-
tion category that affect the construction
costs are material costs, wrong estimation
methods, and labor costs.

Project financing is the major factor in
the financing factors category. ¢

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.




continued from page 33

ACKNOWLEDGMENTS Skills & Knowledge of Cost Engineering - 4th Edition

The authors appreciate the support of
the King Fahd University of Petroleum and
Minerals during the course of the study.
Thanks are also extended to the construc-
tion companies who participated in the

This new and improved edition is the basic textbook
for the cost profession -
significant improvements and additions have been made to this
self-study book. An absolute must-have for anyone studying for the
AACE Certification Exam, this work should be in every

study. cost professional’s library.
REFERENCES US$28.50 member/US$42.50 nonmember

plus shipping and handlinglvolume discounts available
1.  AL-Dulaijan, S. U. and Steven J. D. phone: 800.858.COST or 304.296.8444

Contractor Financing Public Works in
Saudi Arabia. Journal of Construction
Engineering and Management, Vol. 115,
No. 1 (1989): 1-14. . .

2. AL-Khaldi, Z. S. Factors Affecting the Control & Management of Cap ltal PI'O]CCtS

Accuracy of Construction Costs Estimating

in Saudi Arabia. Master thesis, King Fahd

University of Petroleum and Minerals, [ This classic textbook has been reprinted by AACE International.

1990. . ’ %%m Don't miss your chance to own a copy of the book on the subject.
3. Al-Juwairah, Y. A. Factors Affecting GrSPIAL

Construction Costs in Saudi Arabia. Master prep—

thesis, King Fahd University of Petroleum US$35.00 member/US$45.50 nonmember

and Minerals, 1997. N plus shipping and handling
4. Elinwa, U. and Silas Bubo. Construction - o phone: 800.858.COST or 304.296.8444

Cost Factors in Nigeria. Journal of

Construction Engineering and

Management. Vol.119, No 4. (1993): 698-

714,

5. Fisk, Edward R. Construction Project
Administration. John Wiley and Sons,

Adminisration. Jobn EGISTER FOR AACE
6. Okpala, D. C. Causes of High Costs of INTERNATIONAL’S

e LN a6 annuAL meeTInG
233245, JUNE 23-26 IN
About the Authors: PO RT LA N D , O R E G O N

Dr. Abdulaziz A. Bubshait, is an associate pro-
fessor of Construction Engineering and
Management, King Fahd University of

Petrolcum and Minerals, Dhahran, Saudi - AACE Intemational

Arabia. He obtained his Ph.d. in 1985 from the . . .
University of Washington, Seattle. He is also the 209 Prairie Avenue, Suite 100

president of AACE International’s Gulf Scction. Morgantown, WV 26501

Yaser A. AL-Juwairah, is a mechanical engineer

in the Saudi Consolidated Electric Company Phone: 800.858.COST or
{SCECO-East). He has a B.S. in electrical engi- 3042968444

neering from King Fahd University of
Petroleumi and Minerals, and in 1997 he

obtained his master’s of science degree in con- Fax: 304291 5728

struction engineering and management. T : 2

(see registration form on page 11)

S

E-mail: info@aacei.org & PORTLAND p

JUNE 23-26, 2002

Website: www.aacei.org

34 Cost Engineering Vol. 44/No. > MAY 2002

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.




