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ABSTRACT

This thesis discusses and analyzes the different classifications of
construction cost and the cssential factors which building contractors are
advised to take into account in tendering their projects. A survey of 34
contractors and 13 consultants from the Eastern Province of Saudi Arabia
was undertaken. There are different factors that arc cssential and should
be considered in cstimating construction cost. These factors were ranked
according to an importance index. Ranking was done individually from
contractors and consultants. A computer statistical package was used to

analyze the data.

(xii)



CHAPTER 1

- I. INTRODUCTION

Cost cstimating is essentially an accumulation of details. It is the
process of calculating and analyzing all the costs which will enter into a
particular job and arriving at a total. In nearly all contract types, the
preparation of a realistic cost estimate is a nccessary part of any construc-

tion operation (Clough 1981).

If a contractor bids in a competitive contract type, he must be the
lowest bidder on a sufficient number of the projects if he wishes to stay in
business. However, his bid must not be so low that it might lead him to
complete the work without profit and somctimes at an actual loss of both
time and money. Although negotiated contracts lack the competitive ele-
ments, a contractor has to estimate the construction cost accurately to
attract owner clicnts. In other types of contracts, such as design-construct
and construction management contracts, the contractor is assumed to pro-

vide expert cost assistance and advice as the design develops.

There are many factors that affect the accuracy of construction cost
estimating of large buildings and which should be taken into account in the
carly stage of an estimate. Some factors can increase costs and the possi-

bility of contractual disputes between the various parties involved. Other



factors can lcad the cstimater to decrease the cost of an item and hence

lead to successful tendering in a very competitive market.

Therefore, accurate cstimating, which is done before the physical
realization of the work, requires detailed study of the bid document and
the cnviroﬁmcntal situation. It also involves a careful analysis of the
results of the study in order to arrive at the most accurate cstimate of the
probable cost consistent with the bidding time available and the accuracy
and completeness of the information submitted. However, very few con-
tractors in Saudi Arabia used to preparc detailed estimates in the 1970s

and carly 1980s.

The construction industry was the greatest recipient of Saudi Ara-
bian Government spending during both the First (1970-75) and Second
(1975-80) National Dcvelopment Plan. At that time, there was plenty of
work and plenty of money in terms of profit. Contractors did not have to
spend much effort designing accurate construction costs in preparing their

trends.

Partly because of some huge cost overruns in the past and because
of oil price fluctuations during the mid-Eightics, the construction industry,
like other scctors of the Saudi cconomy, has cooled down and changed its

attitude to a more conservative approach.

Unfortunately, some contractors still do not realize this approach
and work on a more conscrvative attitude. Therefore, to land a contract,

to complcte a profitable picce of work, to reduce the possibility of disputes



and to control thc potcntial problems associated with construction cost
cstimating, a realistic job estimate, which rcquirces adequatce attention to the

preparation of the cstimate, emerged to satisfy this approach.

This study ‘presents to the cstimators proper methods for ¢stimating
large projects. Since the cstimating process is an art, this study introduces
the diffcrent factors that are cssential and should be considered in estimat-
ing construction costs in order to have a realistic estimate that will secure
a good markct share and rcducec the chance of conflict and future litiga-
tion. For this rcason, this area of study is considered to be important for

future improvement in the field of construction .
1.1 Statement of the Problem

The cstimator does have available some reliable references for esti-
mating labors, materials, equipment and other major components. These
major items have a high visibility factor and conscquently receive adequate
attention in the prcparation of the cstimate. However, there are little-
known, low visibility factors affecting the cstimatc accuracy which should
be taken into consideration in the preparation of estimates. Unfortunately,
these factors arc ecither entirely overlooked or sadly ncglected (Gladston

1976).

Identification of these low visibility factors is very important, espe-
cially for future projects, for busincss survival and risk climination, or min-
imization. This study is an attempt to identify these factors, their impor-

tancc and their impact on the accuracy of construction cost estimating.



This study will provide contractors with information that will help to avoid

or reduce a loss on a construction job.
1.2 Objectives of the Study

The main objectives of this rescarch arc :

1. Identification of the different classifications of construction
costs.
2. Identification of the cssential factors that affect the accu-

racy of cost estimation of large building projects in Saudi

Arabia.

3. Testing the hypothesis that contractors and consultants
gencrally agree on the severity of the factors that affect the
accuracy of cost estimating of large building projects in

Saudi Arabia.
1.3 Scope and Limitations

The emphasis in this rescarch will be on the essential factors which
contractors should take into account in tendering for their projects. The
study will be limited to public building projects in the Eastern Province of

Saudi Arabia.
1.4 Thesis Organization

This thesis will discuss and identify the different classifications of

construction cost and the cssential factors which building contractors
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should take into account in tendcering their project.

The thesis is divided into six chapters. The first chapter gives gen-
cral background information on construction cost cstimating in the King-
dom of Saudi Arabia, gives a statement of the problem, the objectives of -
the study, its scope and limitations. Chapter two summarizes the related
literature to construction process. Chapter three discusses the factors
affecting the accuracy of costs cstimating in the Eastern Province of Saudi
Arabia and the rescarch methodology used in this study. This chapter
addresses questionnaire design, the sample size, the sclection of the data
collected and a method of collecting data from contractors and consultants
related to the problem. The fourth chapter is an identification of the vari-
ous types and classification of construction costs. The fifth chapter dis-
cusses the statistical methods used, tables and information deduced from
statistical analyses and the statistical results and interpretation of these
tables and information. It also contains the ranking by severity index of
the factors affecting the accuracy of costs estimating by contractors and
consultants. A hypothesis is sct up and tested that the contractors and
consultants, generally agrce on the severity rank of the factors. Finally,

chapter six is dcvoted to a summary and recommendations.



CHAPTER 2

LITERATURE REVIEW

A review of the literature indicates that cxtensive analysis of ideas,
techniques and strategics has been carricd out on the subject of construc-
tion cost typces, cstimation and bidding. Factors affecting the cstimating of
construction costs show a major shortage of articles. However, in Saudi
Arabia no complete study has been done about this subject, which takes

into consideration the possible effects of the different surroundings.

The cost of work is made up of different types of costs which consti-
tute the total cost. Adrain (1982), Collier (1989), Ferry (1972), Chrystal-
Smith and Jolly (1985) classificd building costs as matcrial,labor, equip-

ment, overhead and profit.

Adrain (1982) emphasizes in his book, “Construction Estimating”,
the preparation of a gencral contractor’s cstimate for a construction
project. The book illustrates how the cstimator’s knowledge of accounting
and productivity analysis offer him the alternative construction mecthods

that are cssential to the cstimating task.

Douglas (1972) discusscs the cost planning of buildings. Douglas

discusses two kinds of cost planning. Firstly, the “traditional” cost



planning techniques to deal with the ordinary competing tenders bill of
quantity situation. Sccondly, thc awakening of cost consciousness in con-
struction design has cncouraged a morce strategic look at cost requirements
and how thc.y may best be met in diffcrent circumstances bearing in mind

the deficiencics of traditional techniquecs.

Chrystal-Smith and Jolly (1985) examinc the factors that should be
taken into account in cstimating the cost and tendering for buildings and
civil engincering works of construction. These involve the following fac-

tors.

1. "The output of mecchanical plant is variable, for
some plant operators arc more efficicnt than others.
This i1s particularly applicable to plant where the
operator is himsclf chiefly responsible for the output
concerned, such as mcchanical excavating plant of
the skimmer,shovel, tractor and scraper type.

2. The output of labour, both skilled and unskilled, is
variable, for onc man produces morc of a similar
kind in a given time than another.

3. Weathcer conditions have a marked effect upon out-
put. Under wet weather conditions the output of
cxcavation in particular is reduced, for site condi-
tions become soft and heavy, excavating plant tends
to become clogged, while internal transport on open
sitecs becomes difficult. Frost also affects output;
unless anti-freczes are used, bricklaying, concreting,
plastering, etc., cannot be carried out. Excessive
heat can also affect output, for a man does not
work energetically when he is uncomfortably
warm.”

Collier (1987) cmphasized the importance of some factors that affect

construction costs. He wrote:
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"It would be wrong to give the impression that all
cstimates and bids for construction work are made
up of costs of labors, matcrials, cquipment, job
overhead costs, and operating overhead costs, all
cstimated from dctermined facts and calculated
probabilities, and with a profit margin preciscly
computed according to current cconomic indica-
tors.” ’
He added:
“there are other things that at times may have a
greater influence on the amount of a bid than any
variations of those costs and the most important of
these is the demand for construction work.”
Meyer (1979) mentioned some of the factors that should be consid-
ercd by a contractor when tendering for a project inside and outside his
own country. In his paper, Mayer did not classify the importance of these

factors when estimating the construction cost.

Gladstone (1976) in his paper, analyzed low visibility items in
mechanics estimates. He established some construction ratios in analyzing

“invisibility items”.

Walance (1977) outlined in his paper, “Construction Costs in Saudi
Arabia”, the various cost differentials and project scope additions required
to “convert” a Gulf Cost U.S. estimate to an Arabian basc. Hc discussed
and illustrated the conditions giving rise to cost differcntials and provided
an adjustment conversion technique. Although his paper is concerned pri-
marily with construction costs, some mention has been made of factors
affecting capital cost components. Some unique conditions in Saudi Ara-
bia, such as labor laws, climate, labor nationality and local market condi-

tions all of which have a major impact on the cost of construction, were



highlighted in this paper.

Walker (1981) discussed in his paper, "Estimating Construction
Costs Abroad”, the major cconomic factors that can have such a dramatic
effect on cdst and neced to be considered under cach aspect of the cconomic

system. Thesec are:

”Political System
- Stability
- Attitude towards foreign investment
- Type of bureaucracy
Finance
- Banking system
- Insurance regulations
- Tax system
- Dutics
Legal system
- Business ethics
- Education
- Language & rcligion
Geography

- Infrastructure & communication
- Climate

Industry
- Capacity
- Diversity
- Efficiency”
Brown (1977) emphasized the importance of the bidding strategy for
compctitively bid construction contracts. He wrote:

"The most sophisticatcd and cfficient estimating and
cost control systcm cannot insurc that a construction
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contractor will make a profit unless he can obtain suffi-
cicnt work at the proper price. Because virtually all public
work and a large portion of private work is obtained by
competitive bidding the Construction Contractor and the
Cost Engincer have a vital interest inbidding strategy.”

Borritt (198R) raiscd the issuc of laborers” nationality and how social
and cultural issues affect their level of work. In his paper about Saudi
Arabia, Borritt emphasized the importance of managing multinational

staff. Hec wrote:

"By understanding the outside pressure under which
his staff is living and by cxpressing a sincere interest in
their culture, a manager can cstablish a rapport with his
multinational staff that exceeds anything normally scen in
the United States and produce quality work that is the
envy of his colleagues.”

Standell (1978) emphasized the importance of productivity in con-

struction. He stated that:

"There is general agrcement by owners, cngineers
and contractors that PRODUCTIVITY in the construc-
tion industry is a problem worthy of scrious study. There
is no question as to its effect on the cost and time involved
in completing a constructed facility.”

In view of the construction cost estimate rcliability or accuracy,
Taylor (1977) divided capital cost estimates into the following distinct

parts:

l. "Those components for which available historical
information has afforded rcasonable certainty of
cxpected costs. These items include such things as
mechanical equipment, concrete and structural com-
ponents as related to specific process units i.c. clari-
fiers, acration basins, clc.,, certain piping
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configurations of pumps; and standard clectrical
costs. These items are relatively casy to cstimate,
due to extensive historical files.

2. Those components which require precise informa-
tion rclating to specific philosophies of cach client,
although classificd as indirect itcms, have a very sig-
nificant effcct on the cstimated costs. Examples of
this would be:

A. The flow diagram indicates pumps and pip-
ing for a pumping station. An cxpected
valuec can be applicd to the pump and the
normal piping associated with suction and
discharge headers. However, the structure is
not defined at all on the flow diagram, but
represents a significant dollar value to the
project cost. In thc transmittal of details
between the engincer and estimator, it may
have been disclosed that the client has most
of these pumps located outside on pads with
little or no shelter over them. This “philoso-
phy” would be translated to quantifications
of costs as a very low cxpenditurec, compared
to the cost of housing all the pumps.

B. Buildings on the clicnt’s site are of high qual-
ity and good aesthetics. It would only be
natural that the ncw project built within an
observing distance of the existing plant would
maintain the same quality of standard.

C. Any notice of unusual site conditions, rock,
water, heavy woods, and any mention of pil-
ing on cxisting structures, have tremendous
impact on the cstimated costs, and must be
defincd in the scope of work”.

Hochne (1985) emphasized the importance of cost estimating for

U.S. companics operating in Saudi Arabia. He wrote:

"A major problem for U.S. companies opcrating in
Saudi Arabia is in making realistic job cost cstimates to
put into a proposal. While estimating the costs for equip-
ment and consumables is rclatively casy, estimating labor
costs can be a real problem.”
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Beside the labor costs, Hochne mentioned other issues of cqual

importance and having a major cffect on the accuracy of the cstimate.

loannov (198R8) emphasized the importance of geologic uncertainty
which has a significant cffcct on project cost. He wrote: “Site investigation
can reduce this uncertainty and decrease costs by reducing the contingency

amounts included in bids”.

Kochn (1985) emphasized climatic cffects on construction. The rcla-
tionship between overall construction productivity, and temperature and

humidity are presented in his paper.

Al-Jarallah (1983) highlighted the cconomical, social, technical, legal
and management problems associated with the construction boom in Saudi
Arabia. In his paper, future trends in the construction industry were dis-
cussed, and somec reccommendations were included for a better stay in the

Saudi construction market.

Merrow (1979), in his paper, "A Rcview of Cost Estimation in New
Technologies : Implications for Energy Process Plants” characterized fac-
tors responsible for cost growth in cnergy projects. It appears from Mer-
row’s work that if one wishes an accurate and carly prediction of the cost
for a large product, onc must start with a cost model which includes a
number of variables and interrelationships which arc not found in stan-

dard cost cstimating formats.

In view of the factors affecting construction cost Itani (1985) wrote
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a gencral papcer on this subject as it applics to Saudi Arabia. . He wrolc:

“The construction costs in Saudi Arabia arc gener-
ally affected by all contributing organizations and
resources, including clients, designers, contractors, con-
struction matcrials, labor, machincry, and of course the
cconomic and institutional environnient of the Kingdom.”
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CHAPTER 3

RESEARCH METHODOLOGY

This chapter presents the procedures that have been followed for
achicving the objectives sct for this study. The procedures include all
information rclevant to what data are nceded, why these data are nceded,
why these data arc cssential, where and how the data arc sccured, and the

method whereby a sample unit is selected.
3.1 Required Data

There arc two required data to be investigated in this research,
namely the data relevant to the different classification of construction costs
coupled with the data necessary for the major factors that affect the accu-

racy of construction costs cstimating for large buildings.
3.2 Data Collection

Necessary data werc collected from two different types of sources:
(1) the literaturc review, and (2) construction contractors and consultants

through a survey search.
3.2.1 Literature Search

The literature indicates that there are cndless factors affecting the



15

accuracy of construction costs estimating for large buildings. Morcover, as
the building project gets larger and more complex, the probability of hav-

ing so many factors increases.

The literature scarch resulted in identifying twenty ninc cssential”
factors affecting the accuracy of costs estimating for large buildings. Some

of these were the results of the other.

The twenty ninc factors are combined into four major arcas. These
areas were further subdivided into divisions. These areas and divisions will

be discussed in the following sections.
3.2.1.1 Environment

Unlike other industrial products, construction products (projects)
are affected very much by the surrounding environment (T aylor 1977).
Productivity and efficiency is influenced by the environmental situation.
This environment will affect the project cost and time. The environment
was divided into ten divisions, namely, weather, social and cultural impact,
public exposure of the project, local laws and religious customs, project
location, level of competition and number of competitors, laborers’ nation-
ality, lack of productivity and cost indices standards, and economic insta-

bility. Each onc is discussed in the sub-sections which follow.
- Weather

Saudi Arabia has a long, hot and almost totally dry summer, with a

short, cool, winter season during which a little rain falls.
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“Because of the dryncess of the air recaching Saudi Ara-
bia and the consequent lack of cloud, insolation is considera-
ble, producing very high summer temperaturces of up to 45 or
50 dcgrees centigrade and somctimes cven more in the
deserts. But the cloudlessness also allows heat to ecscape from
the surface at night, cspecially in winter; so, temperatures
drop quite markedly between day and night, and between
summer and winter. The night coolness, with a 10 to 20 °c
drop both scasons, is a boon in summer but Icads to sporadic
frost in the interior during the winter (Al-Mutauwaa 1988).”

The climate of the Eastern Province of Saudi Arabia is directly
affected by its geographic location. As it lics along thc Arabian Gulf
coast, rclative humidity is gencrally high most of the year, especially in the
summer, duc to sca breezes that bring in moisture. The highest rclative
humidity is reachcd at the end of the summer scason, in late August and

carly Scptember.

Rainfall is irregular and unreliable, occurring mostly during the
months from October to April. Summers arc usually rainless. Surface
winds arc at light to normal speed during most of the year but may be
active for certain periods after the passage of cold air fronts in winter.
These winds are usually accompanicd by a rise in temperature and humid-
ity. They may become very active at times, gaining high speed, raising

dust and causing sandstorms (Al-Mutauwaa 1988).

As is noted from the above, the Eastern Province of Saudi Arabia
has some of the cxtreme climatic conditions that are most unfavourable for
contractors to work with. So, operations conducted during such climatic
conditions suffer a loss of productivity (Kochn 1985). Furthermore, an

increase in the maintcnance cost of the cquipment will result from the
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climatic variables of humidity and temperature.
- Social[Cultural Considerations

Sacial and cultural development in. Saudi Arabia has rapidly
changed during the last two decades due to tﬁc wealth created by the oil
industry and the impact it gave to the Saudis. There is a widespread trend
towards urbanization that has given risc to building employment opportu-

nitics.

At the start of the First National Dcvelopment Plan (1970-1975),
the construction workforce was composed of roughly 85-100% local and
Arab national laborer (Wallance 1977). In order to build the facilities
planned, laborers and craftsmen from different nations have had to be
brought into the Kingdom. This importation of hundreds of thousands
from different origins and habitats is reflected in the conservative socicty

of Saudi Arabia.

Foreign laborers, because of their geographic isolation are not
exposed to Saudi culturc and frequently lack the knowledge nccessary to
accommodate themselves to the ways and custom of the local people.
These social and cultural barriers affect the foreign workers’ productivity
and length of stay due to feelings of loncliness. Another barrier in using
foreign workers is due to government sccurity requirements for certain

types of projects.

During the month of Ramadhan, all Moslems arc prohibited by

their religious beliefs from eating or drinking during the daylight hours.
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Prohibition, coupled with a 36 hour work weck, causcs a loss in jobsite
production, duc to fatigue and to cxtended job schedules. On average, the
dccrease in work rates is less than 15%, although in the manual trade the
decrease in work may recach 25-30%. In addition, the Islamic lunar calen- .
dar moves thc start of Ramadhan through thc scasons.at' a rate of 10-11
days pcr ycar. When Ramadhan falls during the hot months, production
of work during Ramadhan will be affected. The cffect on overall job pro-

ductivity is in the range of 2-3% (Wallance 1977).

Onc of the basic tencts of the Islamic faith is the salat - the five
daily prayer scrvices. Thesc are conducted at dawn, noon, afternoon, sun-
sct and in the late evening. Facilitics should be provided onsite for these
scrvices and allowances must be made for the time taken for daily prayer

(Wallance 1977).

Social and cultural problems could affect the construction time or
costs and hence thc accuracy of the cstimate as a result of onc or more of

the following factors :

(a) Social and cultural impacts (Al-Jarallah 1983, Wallance
1977).

(b)  Local laws and rcligious customs (Al-Jarallah, 1983, Hoehne,
1985, Walker 1981, Wallance 1977).

(c) Laborers’ nationality (Borritt 1988, Wallance 1977).

- Area Condition

When a building project is in a very active area, the estimator must
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familiarize himsclf with the gencral cconomy, rcgulation and rules of the
area authority as well as the amount of construction activity in the area.
He should take into account that his work nceds special carc and might

face a certain amount of interference.

Also, how far thc project is from home base should be considered.
As a rule, a very active area enjoying a hcalthy economic climate will have
a poor manpowcr pool: poor in quantity and quality (Gladston 1976). So,
factors such as quality and quantity of available forcmen and laborer,
harsh local working rules, difficult living conditions, heavy traffic con-
gestion, and poor unloading and transportation facilitics should be consid-

ercd.

Geotechnical formation problems, such as limestone solution cavi-
tics, a high water table, and the swelling of clay fills are just a few techni-
cal problems that should be checked. So, a carcful inspection of the arca is
a must for the professional estimator and a correction factor must be

applied.

The area condition could cause changes to construction time or costs
and hence affect the accuracy of the estimate as a result of one or more of

the following factors :

(a)  Public exposure of the project (Gladston 1976).

(b)  Project location (Al-Jarallah 1983, Gladston 1976, loannov
1988).

(c) Economic instability (Gladston 1976).
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- Bidding Strategy

The most cfficient cstimating and cost control system cannot ensure
that a construction contractor will make a profit unless he can obtain suffi-
cient work at the proper price. Because most public work is obtéin'ed by
competitive bidding, the construction contractor and thc cost engincer
should have a good bidding stratcgy that helps the management in deter-
mining the optimum bid for cach job. In addition to this, thc contractor
must decide which jobs to bid for and which jobs not to bid for. Many
contractors mistakenly belicve that the more work they obtain, the more
profit they will make. A good bidding stratcgy can cnable a contractor to
earn more profit on fewer jobs by helping him carcfully select the jobs to

bid for and bidding for them with the optimum mark up (Brown 1977).

Although ncgotiated contracts lack the competitive clements, a con-
tractor has to cstimate the construction cost accuratcly to attract owner
clients. In other types of contracts, such as design construct and construc-
tion management contracts, the contractor is assumed to provide expert

cost assistance and advice as the design devclops (Clough 1981).

A good bidding strategy could affect the probability of being the
lowest bidder with a reasonable price and ensure the accuracy of the esti-

mate as a rcsult of one or both of the following factors :

(a) Number of competitors (Brown 1977, Clough 1981).
(b)  Level of competitors (Brown 1977, Clough 1981).



21

- Productivity [Cost Index Considerations

One of the factors that requircs consideration in cstimating the
cubic or superficial area rate from onc job to another is studying the mar-
ket conditions. This adjustment deals with the changes in building prices
and in tendering conditions between the time when the previous job was
priced and the anticipated date of tcnder for the new project. Some of
these cost indices of building try to take into account every possible factor
in construction costs; others will show in a graphical shape the changes in
cost of building that help the surveyor or the cost cngincer to add the

proper allowance (Ferry 1972).

Another important componcent of any estimating system is collection
of past project data for use in estimating direct laborer cost for future
projects. These accounting data are used to develop standards for estimat-

ing future productivity or cost (Adrain 1982).

There is a general agrecment by owners, engineers and contractors
that the lack of productivity standards and cost indices publications in the
construction industry in Saudi Arabia is a problem. There is no question
as to the effect of their non-availability on the accuracy of the cost csti-

mate.
3.2.1.2 Construction Parties

Most construction projects involve three construction parties,
namely owners, consultants, and contractors. In some projccts, the owner

has a designing and supervision team that takes the place of consultants.
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In this case, two parties are involved during the construction phase.

Coordination and the smooth flow of information within and
between the parties involved are important at any stage of the project.
Lack of coordination between the projects is a significant causc of a change
to construction cost and time and hence affect the accuracy of the costs

cstimate.

The construction parties” items were divided into six divisions: pre-
vious cxpcrience of contract, knowledge of clients and consultants, govern-
ment requirements, lack of information and coordination betwecen govern-
ment agencics, punitive damage, unforcsecable increase or decrease in
certain taxcs, and changes in local laws, procedures, permits or codes.

Each one is discussed in the sub-sections which follow :
- Contractors’ Issues

Having clear information during the cstimating phase is very impor-
tant for all parties involved. The financial viability of the project should
be studied carcfully before involvement in any project. Also, the contrac-
tor’s ability to construct the project should be well-studicd in terms of his
expcrience of such contracts in order to be able to finish the project with
all the rcquircments that satisfy the owncr’s need and with a reasonable

profit.

There arc many instances where an increase in the project’s cost and
time by the owner or by the owner’s representative, such as the consultant

can be rcasonably predicted. Examples arc a delay in making the site
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available to the contractor, unrcasonable dclay in approval of shop draw-
ings, delays in issuance of change orders, etc. Additionally, most designers
and owners do not dircct the general contractor’s and sub-contractor’s
action in order to avoid being subject to legal damages. In some projects,
poor communication between the site and the consultants lcads to time and
cost overruns. Therefore, knowledge of the client and the consultants will
lecad to clear cooperation which is nccessary to cnable the project to be
built on time and according to cost budget and to the quality standards sct

out in the spccifications.

Another major component which has a very significant cffcct on the
estimated costs is punitive damage. The contractor is required to conform
with laws and ordinances concerning job safety, licensing, building codes
and other aspects of the work; in the cvent of failure to do so, a contrac-

tual punitive damage arises.

The contractor’s issues could cause damages to construction time
and costs and, hence, affect the estimated costs as a result of one or more

of the following :

(a) Previous expericnce of contract (Al-Mutauwaa 1988, Wood
1974).

(b)  Knowledge of clicnts and consuiltants (Al-Mutauwaa 1988,
Wallace 1977).

(c) Punitive damage (Clough 1981).
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~ Owner’s|Consultant's Issues

Construction contracts typically reserve several rights to the owner.
Dcpending on the type of contract and its specific wording, the owner may
be adthorizcd to award other contracts in conncction with the work, to
require contract bonds from the contractor, to approve the surcty proposed
to retain a specificd portion of the contractor’s periodic payments, to make
changes in the work, to carry out portions of the work himself in case of
contractor default or neglect, to withhold payment from the contractor for
an adequate reason and to terminate the contract for just cause. The right
of the owner to inspect the work as it proceeds, to direct the contractor to
cxpedite the work, to use completed portions of the project before contract
termination and to make payment deductions for uncompleted or faulty

work are common construction contract provisions (Clough 1981).

Also, the consultant has direct responsibility to sce that the work-
manship and materials fulfill the requirements of the drawings and specifi-
cations. To ensurc this fulfillment, the architect-enginecr exercises the
right of job inspection and approval of materials. He is also responsible

for speeding up the work activities if the work is behind schedule.

This authority exercised by the owner or his authorized representa-
tive has a very significant effect on the estimated costs, cspecially when the
poor organization of owner and consultant with unqualified personnel

exists.

Many owners feel that their obligations are restricted to payment of
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contractors’ charges, but this is not truc. Owners should fulfill the con-
tractual obligations. Most contracts requirc actions on the part of the
owner which are in addition to payment. They must also deal with timely
owner-generated inspections and acceptance of the work product as it pro-
gresses. Somctimes they are required to review designs or shop drawings

produced by the contractor in a timely manner (Al-Mutauwaa 1988).

Architects and engincers should make their designs suitable for the
environment and culture and come up with contractual documents that
include all changes in local laws, procedures, permits or codcs rather than

copying thosc of others that are not up to date.

Another major cause of changes in cost and time is in lack of coor-
dination and information between government agencics. Too many per-
mits and overlapping areas of authority will occur, which might result in
unclear responsibilities for decision makers. This problem will increase the
risk of conflicting decisions, leading to many changes in projects’ cost and

time (Al-Mutauwaa 1988).

The owner and consultant matters could cause changes to construc-
tion time and costs, and hence affect the estimated costs as a result of one

or more of the following :

(a) Government rcquircments (Al-Mutauwaa 1985, Clough
1981).
(b) Lack of information and coordination between government

agencics (Al-Mutauwaa 1985).
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(©) Unforeseeable incrcase or dccrease in certain taxes (Cheat-
harn 1981, Collicr 1987, Clough 1981).
(d)  Unforesccable changes in local laws, procedurces, permits or

codcs (Al-Jarallah 1983).
3.2.1.3 Construction Items

The naturc and size of the construction to be done through any type
of contract are described in the contract documents. In the case of com-
pctitive bidding, these documents, which are prepared by the architect-en-
gincer, are referred to as the “bidding documents” during the proposal or
bidding phase. After the contract is signed, these same documents form

the contract.

Work to be done, material to be provided and the quality of work-
ers required are described by the drawings and specifications. These docu-
ments serve as a basis for the settlement of claims and disputes. So, it is
important, therefore, that these documents are carcfully examined by the

contractor during the bidding or negotiation phase.
- Contract Documents

The thrce construction parties who are involved in the construction

building process are brought together through the contract documents.

The owner can select a prime contractor to construct the project on
the basis of compctitive bidding, ncgotiation, or some combination of the

two. A large proportion of the construction work in this country is done
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by contractors who obtain thcir work in bidding competition with other
contractors. In such cascs, the work is normally awarded to the lowest
responsible bidder. Compctitive bidding for public construction projects is
normally required by law and i.s standard procedure for public agencies.

Essentially, all public works are done by this method (Clough 1981).

When tendering for a project, the contractor must provide the
owner with the total cost estimate. Becausc the ecstimate is made a priori,
it can only be an cducated guess. If the bid is sclected by the owner, the
contractor should complete the project for the contracted amount. It is the
contractor’s responsibility to have an understanding of and an analytical

approach to cvery detail.

Many types of defects could occur to contract documents, such as
the omission of ccrtain general conditions, typographical errors, spelling
errors, arrangement of contract divisions, inaccurate quantities, conflicts
between drawings and specifications, ambiguous wording in the arbitration
clause, etc. Although the occurrence of one or more of those defects is of
relatively minor consequence in small size building projects, they are a sig-

nificant factor in large complex building projects.

In order to minimize their occurrence, good drawings and specifica-
tions should be maintained. Good construction specifications have certain
fundamentals. They should be technically adequate for the purpose
intended and clear in phrasing and expression. Furthermore, engineers
should allow sufficient time to perform a dectailed and comprehensive

review of cach drawing and specification (Al-Mutauwaa 198R).
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Contract time is an important factor when cstimating costs. It is
usually convertible into money values. When there is a given date to han-
dle the project, failurc to complete the activities will put the contractor in a

critical situation and can make him liable to the owner for damage.

So, the type and size of contract and its content, the contract
periad, the content of arbitration clauses and the content of specifications
could cause changes to project cost and/or time and hence affect the csti-

mated costs.

- The Proposal

A proposal or bid is a written offer, tendered by the contracting
firm to the owner, which stipulates the price for which the contractor
agrees to perform the work described by the bidding documents (Clough
1981).

Public contract documents have to be purchased by the contractor.
The public agency sets the price of thcse documents according to the
amount of work involved. Additional copics rcquired by the general con-

tractor may be purchased or copied.

There is a deadline designated by the owner for submission of the
completed proposal form with other nccessary information. It is usual for
public contractors to deliver the scaled bid shortly before opening time.

The time between project announcement and bid submittal is an important
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issuc to the general contractor. During the time, the general contractor
secks lower subcontract prices which will be included in the general con-
tractor’s cstimate. On the other hand, it is important to investigate the
defects that could occur to contract documents. So the bid submission
period .and the price of the bidding documents are construction costs of

any kind that should be accounted for.

3.2.1.4 Financing

During the First (1970-75) and Second (1975-80) National Develop-
ment Plans, there was plenty of work and plenty of money in terms of
profit. During the mid-eighties, the situation differcd. Scvere rises in con-
struction cost and overall inflation to construction occurred at an increas-
ing rate, partly because of oil price fluctuations, less demand for construc-
tion , morc competition between contractors and lack of well organized

management finance and plans.

Poor management, finance and plans of a project will impose many
different changes during the construction phase due to insufficient carly
communication in the design phase. Morcover, they might lead also to

project cost and time overruns.

Contractors are highly dependent on recciving payments made by
owners. However, these payments may be slow. Delays of a month or
more are common. In addition to that, thc owner may rctain part of the

payment until the construction project is completed. Payment retention is
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usually 10 percent of the project’s cost. (Al-Mutauwaa 1988).

Many construction firms within the Kingdom arc small, under-fi-
nanced and unable to finance payroll and material vendors. The result is
that the construction firms oftecn necd bank loans to finance a project,

which adds actual interest expenses on the firm. (Al-Mutauwaa 1988).

Construction of large building projects is complex and time-consum-
ing. Estimation of their construction cost is subject to the influence of
highly variable and often unpredictable factors. Currency exchange is a
little known, low visibility item that should enter into the cstimate. This
factor increases or dccreases other major capital cost components such as

materials procurement, for example.

Financial problems could cause changes to construction time and/or
cost and affect the cstimated cost as a result of one or more of the follow-

ing factors :

(a)  Availability of management finance & plans
(b) Payments

(c) Inflationary pressures

(d) Estimating method uscd

(e) Currency exchange rates.
3.2.2 Survey Search

After a review of references and information collected from a litera-

ture search, a list of research questions was prepared, redesigned and refor-
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matted into the final questionnaire which is attached at the end of this the-
sis in Appendix A. The qucstionnairc was translated into Arabic for
respondents who do not know English or have numerous demands on their
time, and mark responscs were requested. The questionnaire carries botﬁ '
-thc instructions and fhc qucstior{s for rcspnndc;nts. The rescarcher consid-
ered both the subject content and the wording of cach question in terms of
shared vocabulary and clarity. An attempt was made so that each ques-
tion would be stated in such a way as to be as precise, short, simple and
undcrstandable as possible. Also, a pilot study was conducted to determine

the rclevance and responsiveness of the questions.

A cover page which contains an introduction to explain the idea and
the purpose of the survey as well as the definition of the interested area of
study was sent to cach of the contractors and consultants along with the
questionnaire , aimed at asking the respondents to fill up the needed infor-
mation. The questionnaire was either picked up on a second visit when
the information was filled or received by mail. Data wcre collected
through the questionnaire which was left to be answercd by a key infor-
mant, who was either the construction project manager, the planner, cost
engincer or subordinate manager and resident engincer in case of the con-

sultants.

There arc three parts in the questionnaire . The first part (Part A)
includes gencral information questions about, for cxample, the respondent’s
status, his rclationship to construction , his role in construction , and his

experience in construction . The respondent is requested to choose the
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most appropriate answecr.

The second part (Part B) concerns the factors affecting the accuracy
of cost estimate in building construction . These factors arc divided into
four main. arcas. Each arca contains a group of factors which are related
to the same topic. For cach factor, the respondents have five options.
These are ‘very major cffects’, ‘major cffects’, ‘minor effects’, ‘very minor

cffects’ and 'no cffect’.

Thus, the factors arc in standardized format and scquence. This
guarantecs that questions about each factor are asked the same way in
each interview. The factors which arc considered in the questionnaire arc

related to the following areas :

I. Environment
Construction parties

Construction itcms

N

Financing

The third part (Part C) is designed to evaluate the Saudi building
construction firms current practice regarding the cost estimate. This part
includes questions about, for cxample, thc respondent’s idea about the
uncertainty in the cost estimate, how frequent he considers all factors men-
tioned in Part ‘B’ in his contracts, whether he is comfortable about the
way he scts up his cost cstimatc and how successful he is in rcalizing these

factors.
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A complete sct of questionnaires in this study was distributed to
contractors. Consultants were included in the study and given Part B of
the questionnaires to get their views about the importance of the factors
affecting the estimate accuracy because the rescarcher found that they are

cxperts in their field.
3.3. Sample Selection

Questionnaires were distributed to randomly selected contractors
and consultants by applying thc gencration of random digit procedure
which is performed by numbering the whole population and cach individ-

ual sclected randomly.
3.3.1 Sample Size

The selection of samples for this study will be limited to considera-
tion only of public projects in the Eastern Province of Saudi Arabia. The

populations of contracting partics are divided into two parts.

Population I..... Contractors

Population II.... Consultants

For Population I, the number of contractors available in thc Eastern
Province of Saudi Arabia is 1916 for both public and private projects
(Eastern Province Commercial Directory, 1986). For this population, post-
stratification where contractors are dcaling with public building contracts
only will be recognized after a preliminary survey through telephone calls.

So, the following formula will be used to determine the samplc size of all
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contractors:
n = (ts/d)* /[ 1 + (ts/d)*/N |
where:

n:  Sample size

N : Sample population

t: is the abscissa of the normal curve that cuts off an area of a
= (.01 at the tails.

d: is the expected error in the estimate,

s: Py P=05andq =1-P = 0.5 Maximum standard devia-

tion in proportion of cstimation.
Thercfore, the calculation of the sample will be as follows :

n, = (2*0.5* 0.5/0.01)%/ [ 1 + (2*0.5 * 0.5/0.01)%/1916 | = 1085
n, = 1085/[1 + (1085/1916) | = 693
ny = 693/[1 + (693/1916) ] = 509
n, = 509/[1 + (509/1916) | = 402
ng = 402/[1 + (402/1916) | = 332
ng = 332/[1 + (332/1916) | = 283
n, = 283/[1 + (283/1916) | = 247
ng = 247/[1 + (247/1916) | = 219
ny= 219/ [ | + (219/1916) ] = 197
ne = 197/ [ | + (197/1916) ] = 179
ny = 179/ | 1 + (179/1916) ) = 163
ny = 163/ [ 1 + (163/1916)] = (50
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n, = 150/ [ 1 + (150/1916)] = 139
ne = 139/ [ 1 + (139/1916) ] = 130
ne = 130/ [ 1 + (130/1916) ] = 122
ne = 122/ [ 1 + (122/1916) ] = L15
m, = 115/ [ 1 + (115/1916) ] = 109
ng = 109/ [ 1 + (109/1916) | = 103
ng = 103/ [ 1 + (103/1916)] = 98

[t is better to stop here because the difference will be insignificant.
So, the total sample is 98, including all contractors. However, from the
preliminary survey, it was found that only 35 percent of them are building
contractors working with public projects. Thercfore, the actual sample size

is 34 contractors.

For Population II, there are 87 consultants in the Eastern Province
of Saudi Arabia (Eastern Province Commercial Directory, 1986). So, by

using the same formula, the following results are obtained.

n o= (ts/d)? /[ 1 + (ts/d)’/N |

n, = (2*0.5*0.5/0.01)2/[ 1 + (2*0.5 * 0.5/0.01)/87 | = 84
n, = 84/[1 + (34/87)] = 43
n, = 43/[1 + (43/87)] = 29
ne= 29/11 + (29/87) ] = 22
ng= 22/[1 + (22/87)] = I8
ng= 18/11 + (18/87)] = IS
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It is better to stop here because the difference between ng and n is

insignificant. Therefore, the sample size of Population 1 is 15 consultants.

Actually, the questionnaires were collected from 34 contractors and

13 consultants, with a total of 47 respondents.

3.3.2 Scoring

Part "A” of the questionnaire consists only of gencral information
related to the respondent and his company. For this reason, no scoring

was used.

The main part in the questionnaire is Part "B”. [t concentrates on
the importance of factors affecting cost estimate accuracy. For each fac-
tor, the respondents have five options. Each factor has an importance

index as follows :

Importance Index (IM IND) =£ A, X,

-1
Where:

A, = Constant expressing the wcight given to each response, i = 1,

t
2,3,4,5.

x, = The ith variable expressing the degree of importance.



37

x, = The frequency of "very major cffects” responsc(s).
X, = The frequency of “major effects” responsc(s).
x, = The frequency of "minor cffects” response(s).
x, = The frequency of “very minor cffects” responsc(s).

X, = The frequency of "no cffect” response(s).

The scalc value assigned for cach response is as follows :

Al = 4 for "very major cffects”.
A2 = 3 for "major effects”.

A3 = 2 for "minor effects”.

Ad = 1 for "very minor effect”.
AS = 0 for "no effect”.

Part "C” of the questionnaire is an evaluation of the respondent’s

practice regarding the cost estimate and no scoring was used.
3.4 Statistical Data Analysis and Measures

The information collected from the questionnaire will be analyzed
statistically by using SAS Computer Programming. The statistical meth-
ods which will be used for calculating and presenting the survey results are

as follows :
1. Tabulation and Cross Tabulation

Cross tabulation involves placing the survey data into tabular form

(a two-way tablc) so that the functional relationship of thesc data can be
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described.
2. Statistical Techniques

The wecighted mean, standard deviation, standard crror of mean,
and cocfficicnt of variation will bc uscd to aid the rescarcher in interpreta-

tion of the coming information.
3. Ranking

Part B of the qucstionnaire , which is concerned with the main fac-
tors affecting the accuracy of the costs estimate will be ranked by the

mecasurement of the importance index.
4. Correlation

By the corrclation coefficient, the extent to which two variables are

linearly related to cach other will be measured.

The hypothesis that the contractor and the consultant agree on the
importance index of the factors will be tested using the t-test. Finally, the

analysis of the data will be represented by sketches and other figures.
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CHAPTER 4

CONSTRUCTION COSTS

After the drawings and specifications which represent the owner
requircments have been completed by the designer or the owner himself,
the costs of work have to be determined by the bidders (contractors) who

will make offers to do the work for the owner.

The cost of work is made up of different types of costs which consti-
tute the total cost. To analyze them, thcy may be classified as follows

(Collier 1987):

1. Materials costs
Labor costs
Equipment costs
Overhead costs

Profit.

A A

4.1 Material Costs

When we speak of material costs, we refer to the costs at the site to
the contractor and to the owner. Different clements of costs are involved
when estimating material costs. Storage, freight, transportation and

inspection arc different parts of the cost of material (Collicr 1987).
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An cstimator may kcep current price lists of material for reference,
and he obtains revisions as thcy are issucd. But for basic materials or
products that represent a significant part of the total costs of a project, the
cstimator usually. reccives specific quotations from supplicers or manufac-
turers if the quantity is large. Written quotations are dcsirable so that
such important considerations as prices, status of frcight charges, delivery
schedule and guarantces are cxplicitly covered. It is common practice to

enter material prices as a lump-sum amount on the tendering sheet.
4.2 Labor Costs

A dctailed contractor labor cost cstimate includes two types of com-

poncents : direct labor costs and indircct labor costs.
4.2.1 Direct Labor Costs

This is the cost of labor directly related to the project such as engi-

neers, carpenters, foremen, etc. It can be calculated as follows :
A = B* C* D (Clough I981A, Eid 1981).
Where:

A = Estimated labor cost for a quantity of work.

B = Labor-hours or crew hours required to accomplish a unit of a
given work type (production rate).

C = Appropriate wage scales per hour.

D = Total number of units of work of this category. For an accu-



rate production rate, which is the largest arca of uncertainty
facing the cstimator, reliable labor productivity records from

completed projects should be available.
4.2.2 -Indirect Labor Cost

This is the cost of labor indircctly rclated to the project, such as
payroll, taxcs, insurance and employec fringe bencfits of wide varicty such

as health paid vacations and pension plans.

Indirect labor cost normally constitutes a 35 to 50 percent addition

to the direct payroll costs (Clough 1981).
4.3 Equipment Costs

To evaluate and sclect onc particular piece of equipment, it is cssen-

tial to determine its hourly cost very accurately.
The equipment cost is divided into owning cost and opcrating cost.

The manufacturer’s data and past cost records constitute means of
determining the cquipment costs. Some factors have to be considered at

this stage and they arc (Chcatharn 1981) :

*

Number of hours used per day, month and year.

*

Severity of job conditions.

*

The way the equipment has been maintaincd.

*

Demand for used equipment when it is sold.

The above factors should be considered and studicd carcfully in the

41
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light of the estimator’s expericnce.
4.3.1 Owning Costs

Owning costs include the cost of depreciation, insurance and loss of
interest.  This cost, divided by the average number of hours utilized in a
year will give the hourly owning rate. The straight line, sum of the year,
or the declining balance mcthod can be used in calculation of depreciation

per year.
4.3.2 Operating Costs

Opcrating costs include the cost for fuel, lubricants, filters, grease,
tires, repairs, maintenance and any other variable costs. The manufacturer
data is a good reference but most of the time, for marketing reasons, they
are lower than the actual figures which put more emphasis on previous
cost records. One should also consider the job conditions. An accurate

estimatc of total hourly rate for the operating costs is essential.
4.4 Overhead Costs

Thesc are construction costs of any kind that cannot be attributed
to any specific item of work. Ovcrhecad costs can be classified into two
types, namely, job overhead costs and office overhead costs. [f costs can
be attributed to a specific job sitc becausc thc costs arise only out of that
particular job, these costs are job overhead costs. If cost cannot be attrib-
uted to any particular job, they arc office (operating) overhead costs (Ferry

1972).
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Overhcads are a significant item of cxpense and will generally run
from 5 to 15 percent of the total project cost, depending somewhat on

where certain project costs arce included in the cost cstimate (Clough 1981).
4.4.1 Office Overhead

The item of adecquate overhead cxpensc is sometimes neglected by
many contractors, but it is of such importance that every contractor should

give it careful considcration.

Every contractor has a ccrtain fixed cxpense that must be paid
regardless of the amount of work done or contracts reccived and these

items should be charged to office overheads.

These include such items as office rent, fucl, lights, telephone and
telegraph, stationery, office supplies, advertising, tradc journals and maga-
zincs, legal and accounting expenses not chargeable directly to any one job,
fire and liability, insurance for ofTice, club and association dues, office
employees such as bookkeepers, clerks, estimator, and janitor, services and
salaries of exccutives, along with travel and cntertainment expenses and

depreciation of officc furnishings and equipment.
4.4.2 Job Overhead

Each job will entail certain expenses that are chargcable to the job
as a whole. These arc sct forth in the gencral conditions. These will
include such items as superintendent, temporary buildings, offices, toilets,

utilitics, protection, clean-up, permits, surveys, photographs, tools and
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cquipment, insurance and bencfits, sales taxcs, surcly bonds and warran-
tics. Sometimes, thesc are covered only in a general way and it is up to the

contractor to visit the site to determine what is nceded.

As discussed above, job ovcrheads and office overhcads arc best
kept scparatcly although, occasionally the cost of employces, insurance,
tools and cquipment and other items may be divided between office expen-

ses and job expenses.

Many contractors figurc a ccrtain percentage of the cost of the job
to take care of all overhead expenscs and plant charge, but this is not the
correct method to use and docs not give the contractor or cstimator a rclia-

ble basis for computing the cost of this work.

Each item entering into the cost of job overhecad expenses should be

estimated in the same way as any other branch of work.
4.5 Profit

The amount of profit to be added to the estimated cost of the work
is a question which a contractor must answer individually for each bid.
Therc is no sct amount that can bec added. It all depends on local condi-

tions, competition, and how badly thc job is wanted.

On small job alterations, remodecling and similar work a contractor
is justified in adding twenty to twenty five percent to the actual cost for

profit.

On new work where it is possible to estimate the cost with a fair
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degree of accuracy, a contractor is cntitled to ten percent on the actual cost
of the work but, when submitting competitive figures, it is safc to say there

arc many jobs Ict on a five percent instcad of a ten percent basis.

The amount of profit is gencrally computed as a percentage of the
contract, or in some cascs, as a percentage of each item in the contract

(Eid 1981).
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CHAPTER §

.ACCURACY OF CONSTRUCTION COST ESTIMATE

This chapter presents a full description of the analysis of the data
which were collected from the survey and embodics the findings that are
obtained from the analysis. However, before discussing on the data analy-
sis and results, the charactcristics of the construction f{irms who partici-

pated in the survey and their cstimating practice are introduced.
5.1 Characteristics of Participating Contractors

The rcquired data were sccured from 34 contractors who are
involved in building construction . The cross tabulation mecthod, which
involves placing the survey data into tabular form (a two-way table), was
used to sort the obtained information. The cclls in the tables which are
designated observed frequency represents the point of occurrence in the
sample subjccts (variables) of the row level of the first criterion of classifi-
cation with column level of the sccond. The expected percentages of each
cell are derived by dividing the observed frequency by either the row or the

column summation.

The participating contractors were crossed with the company sizc,
working expericnce, average job size and duration, and volume of work

subcontracted. The purpose of this classification was to obtain a general




description of the participating contractors.

5.1.1 Company Size
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The participating contractors arc classified into ‘large’, ‘medium’

and ‘small” categorics in accordance with the reported annual business vol-

ume. The large size category involves all contractors with annual business

volume of greater than SR 56,000,000. The medium size category embod-

ics thosc contractors who have annual business volume of less than SR

55,000,000, but greater than SR 15,000,000. The third category contains

contractors with annual business volume of less than SR 15,000,000.

The survey results indicate that about 68% of the surveyed contrac-

tors are small size companics. The remaining contractors (32%) fall in the

medium and large catcgorics equally. Table 5.1 exhibits the profile of the

participating companies.

Table 5.1 :

Profile of Participating Companies

Company Annual Percent of
Size Volume (SR) Respondents
Small 0 -14,000,000 67.74%
Medium 15,000,000-55,000,000 16.13%
Large 56,000,000 Plus 16.13%
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5.1.2 Working Experience

Working cxpericnce is mcasured in number of ycars a contractor has
been operating in the construction industry. The majority of the surveyed
- contractors {about 84%) havc been pfactising the construction busincss for
morc than 5 ycars. None has onc year or less of experience. Table 5.2
shows the working cxpericnce of the participating contractors stratified by
company sizc. In fact, obtaining data from such expericnced companics

increascs the reliability of the gencrated results.

Table 5.2 : Working Experience (Years)

Company Under 1-5 5-10 10-15 Over

Size 1 year Years Years Years |15 Years

Smali - 9.68 25.81 19.35 129

Medium - 6.45 3.23 6.45 -

Large - - - 6.45 9.68
Total - 16.18 29.04 32.25 |22.58
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5.1.3 Average Job Size

The majority of the survey contractors rcported that they have
capabilitics for building projects with construction cost 6f greater than onc
million Saudi Riyals. Table 5.3 illustratcs the percent distribution of each
job size within each company size. It scems that small companics obtain
the majority of projects that fall between 0.1-0.5 million Saudi Riyals. The
survey results indicate that jobs with an average size of less than one mil-
lion Saudi Riyals arc in the business line of small sized contractors. Inter-
estingly cnough, the small sized companics share some projects with
medium and large sized companies. The large sized companics build

projects with an average size of greater than cleven million Saudi Riyals.

Table 5.3 : Average Job Size in terms of (SR)

Company 0.1- 0.6- 1.1- 6.0- 11- Si- 101- 201-
Size 0.5SM {IOM [|SOM |IOM [SOM 100M [200M [S00M
Small 22.58 [6.45 12.9 12.9 9.68 3.23 - -
Mecdium - 3.23 3.23 6.45 - - 3.23
Large - - - - 9.68 6.45 - -
Total 2258 [6.45 16.13 16.13 |25.81 9.68 - 3.23
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5.1.4 Praoject Duration

-The hajority of projects that are built by the contractors surveyed
take on average two or more ycars. However, the small sized contractors
construct projects over a period of six to twelve months. All the projects
that arc built by medium and large sized companics takc more than cight-

ccn months to build. Sce Tablc 5.4.

Table 5.4 : Average Job Duration (Years)

Company 0.5 1.0 1.5 2.0
Size

Small 19.5 19.05 - 23.81

Mecdium - - 4.76 9.52

Large - - 4.76 19.05
Total 19.05 19.05 9.52 52.38
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5.1.5 Volume of Work Subcontracted

A subcontract is an agrecment between a prime contractor and a
subcontractor under which the subcontractor agrees to perform a certain
specialized part of the work. The type and the amount of the work sub-
contracted depend on the naturc of the project and the type of contract.
By subcontracting, the prime contractor can obtain workmen with the req-
uisitc skills when they arc nceded, without the necessity of maintaining an
unwicldy and inefficicnt full-time labor force. At the same time, subcon-
tractors are able to provide full-timc employment for their workers.
Another common rcason for subcontracting is when the project requires
construction cquipment the prime contractor docs not have. However,
there are some limitations associated with construction subcontracting,
such as complicating the overall scheduling of job operations, scrious divi-
sions of project authority, fragmentation of responsibility, poor coordina-
tion of construction activitics and weak communications between manage-
mecnt and the ficld. Obviously, the extent to which these difficulties may
actually occur is greatly dependent on the cxpericnce, organization, and

management skills of the prime contractor involved (Clough, 1981).

As far as this survey is concerned, the majority of building contrac-
tors in Saudi Arabia subcontract less than 20% of their projcct to special
contractors. Table 5.5 illustrates the percent distribution of the work sub-
contracted within cach company size. It scems that small sizcd companies

represent the majority of those contractors who subcontract less than 20%
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of the contract volume. Some small companics behave like a vendor where
thcy subcontract the whole work to subcontractors. The large sized com-

panics subcontract less than 50% of the project most of the time.

Table 5.5 : Average Work Subcontracted On Average Job

Company 19% or 20-49% 50-99% 100%
Size Less

Small 48.39% 9.68% 3.23% 6.45%
Medium 6.45% 3.23% 6.45% -
Large 6.45% 9.68% - -
Total 61.29% 22.59% 9.68% 6.45%

5.2 Estimating Practices

The estimating process is a tedious job that involves dctailed study
of the bidding documents, coupled with careful analysis of complicating
factors such as weather, payments, productivily, prices and a myriad of

others, in order to arrive at the most accurate estimate.

The requircd data to obtain the existing cstimating practice were
sccured from the 34 contractors surveyed. The cross tabulation method

was uscd to sort the information obtained.

The participating firms were crosscd with the number of cstimators,
the price decision maker, the usc of computers, the use of historical data,

resource productivity and uncertainty of the cstimate. The purpose of this
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distribution is to present only the general aspects of construction estimat-

ing practice among thc Saudi firms.
5.2.1 Observation Explanation

Co;lstruction csti;nators do a remarkably good job considering the
project impondcrables involved. They do quantity take off from the draw-
ings and make basic dccisions concerning construction methods, resource
typcs, scquence of operations and prices to be used.

Examination by size of firms as shown in Table 5.6 indicate that 23
out of 34 contractors surveyed have more than two cstimators on their
firm. The survey results indicate that some large sized companies estimate
projccts by five or more estimators. Intercstingly enough, small sized com-

panies have more than five cstimators.

Table 5.6 : Number of Estimators

Company 1-2 3-4 5or
Size More
Small 41.94 9.68 16.13
Medium 6.45 9.68 -
Large 13.23 13.23 9.68
Total 51.62 22.59 25.81
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It was, howcver, noted that the final tendering price is sct at the
management level, as illustrated in Table 5.7. Only 13% of the partici-
pants sct their firm’s tendering pricc by the cost engincers’ estimate and

the large sized companics score the highest on this point.

Table 5.7 : Price Decision Maker

Company At Manage- Estimat- Management
Size ment Level ing Level & Est. Level
Small 54.84 3.23 9.68
Mcdium 6.45 3.23 6.45
Large 6.45 6.45 3.23
Total 67.74 12.91 19.36

5.2.2 Use of Computer

The computer has become valuable in estimating costs. It can speed
up the estimating process and minimize computational crrors. Of real ben-
cfit is the computcer’s ability to make rapid cost comparisons between alter-

native methods of construction and different cquipment choices.

In response to the question of using computers to assess the accu-
racy of thc cost cstimate, around 68% of the rcspondents checked "no”.

The remaining 32% do use some sort of computational technique using
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computer software. Table 5.8 illustrates the percent distribution of com-

puter usage within cach company size.

Table 5.8 : Usage of Computer Program

Company Yes No
Size

Small 16.13 51.61

Medium 6.45 9.68

Large 9.68 6.45
Total 32.26 67.74




56

5.2.3 Use of Historical Data

Labor and equipment cxpenses, in particular, are priced in the light
of past experience. In cssence, historical production records are the only
rcliable refercnce of information for cstimating these two job expenses for

future jobs.

The result, as indicated by Table 5.9, shows that 90% of the partici-

pants usc historical records in the preparation of the cost cstimate.

Table 5.9 : Usage of Historical Data

Company Yes No
Size

Small 64.52 3.25

Medium 6.13 -

Large 9.68 6.45
Total 90.33 9.7
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Table 5.10 illustrates the percent distribution of the resource pro-
ductivity consideration within cach company size. It is intcresting to note
that all the firms do consider the productivity of labor and cquipment in

estimating the cost.

Table 5.10 : Productivity Consideration

Company Yes No
Size

Small 71.43 -

Mecdium 17.86 -

Large 10.71 -
Total 100.0 -




ROV

58

5.2.4 Uncertainty of the Estimate

The results of the questionnaires which scek the participants’ cvalu-

ation of the firm’s current practice rcgarding the cost cstimate, as illus-

trated in Tables 5.11 to 5.14, demonstrate the importance of realizing the

factors at the cost cstimating stage. The majority of the participants con-

sider them on all contracts by adjusting mark-up.

Table S.11 :

Uncertainty in the Estimated Costs

Company Considered Considered Not Con-
Size by a correc- by adjusting sidered
tive factor mark-up
Small 27.27 36.36 6.06
Medium - 15.15 -
Large 9.09 6.06 -
Total 36.36 57.57 6.06




Table 5.12: Frequency of Considering the Factors on the Estimated
Costs
Company On all 50% or Less than
Size contracts more of [50% of Never
all con- all con-
tracts tracts
Small 42.40 24.24 3.03 -
Medium 12.12 3.03 - -
Large 6.06 9.09 - -
Total 60.42 36.36 3.03 -
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When the gencral contractors were asked whether they arc comfor-
table with the way they make cost cstimates, 80% said “yes”, and 20%
said "somcwhat”. No participant replicd "no”. Obviously, most of the
contractors are comfortable with their way of doing business and the
majority of them are in the “modestly successful” range in realizing the var-

ious items affecting the accuracy of thc estimated costs.



Table 5.13 :

Table 5.14 :
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Satisfaction from the Way the Estimated Cost is Made

Company Yes Somewhat No
Size - :

Small 55.58 14.71 -
Mcdium 11.76 2.94 -
Large 11.76 2.94 -
Total 79.4 20.51 -

Successfulness of Realizing the Factors
Company Very Modestly Unsuccess-
Size success- success- ful
ful ful

Small 23.53 47.06 -

Medium 5.88 8.82 -

Large 2.94 11.76 -
Total 32.35 67.64 -
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5.3 Factors Affecting the Accuracy of an Estimate

The 29 factors listed in the seccond part of the questionnaire were
belicved to have an influence on the cost cstimating process. These factors
were compiled from relevant literature and discussions with some general
building contractors and consulting offices. All the factors were ranked by

the percent of respondents scoring | or higher for each of the participants.

Examination by all size of firms present the ranking of the major
four divisions of the factors in terms of their dcgrece of effect upon the

accuracy of the construction cost estimating process as follows :

1. Financing
2. Construction parties
3. Construction items

4. Environment

Examination by consultants present the same ranking for the first
and second divisions with no considerable difference between the other

two. Hence, the construction item came last.

It is worth noting that some factors are considercd to be very impor-

tant by some participants but not by others.

Total investigation reveals that division of financing is the most
severe factor and ranked the first with about 76%. There is, in fact, no

great difference between the divisions. The sccond, which is the construc-
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tion partics, is about 73%. Construction itcms comcs ncxt with about
69%. Environment comes last at about 66% with a difference from the

first of about 10% (Fig. 5.1).

However, within cach division, particular factors, due to their strong
cffect on the estimating process, scored high percentages although the divi-
sion itsclf comes third or fourth, as can be scen next when each division

will be discussed.
5.3.1 Financing

The influence of the five severe financial factors on the estimated
costs is analyzed below, employing two views : a contractor’s view and a

consultant’s view.
- Contractor’s View

The questionnaire results show that the financial matters had a
great influence on the accuracy of the cstimating process. The delays in
payments which may have resulted from payment retention, poor manage-
ment, finance and plans, inadequate budget and inflationary pressures are
the most scvere item within the category among the different sized contrac-
tors with a score of about 95% for large and medium firms higher than the
mean observed for the whole sample, which is about 89%. According to
small sized companies, the score is about 85%. This high percentage indi-
cates that such a situation Icads the construction firms to get bank loans to
finance payroll and material vendors and other needs. This adds actual

interest expenses on the firm.
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Fig. 5.1 : Main Division of Factors Affecting
the Accuracy of the Estimated Costs.
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The result demonstrates that most of the owners do not estimate the
right progress in payments for the project. Furthermore, contractors do
not consider such cxpected dclays in payments when cst@mating for their
projects. Thus, after winning the contract and facing the fcal cost, delay,

claims, disputes and other contractual problems will be the result.

It was found that the availability of management finance and plans
factor ranks second for medium and small firms with a scorc of about 85%
and 81% respectively. However, according to the response of large sized
firms, this factor shares equal importance with the payment factor, scoring
95% higher than the mean for the whole sample, which is about 84%.
The questionnaire result clearly indicates that the great majority of public
projects were poorly planned. Sometimes, neither are the objectives of the
project well defined nor is the time of completion clearly and correctly

specificd.

Inflationary pressure is the third highest factor in this division with
a score of 75% for both large and small sized contractors. This is higher
than the mean observed for the sample which is about 72%. The medium

sized response ranked this factor last with a score of about 65%.

The estimating method used is the fourth highest factor in this
financing division with a score of 70% and 74% for large and small con-
tractors respectively. The mean observed for the whole sample is about
74%. Medium sized firms ranked this factor last in this division with a

score of about 65%.



69

Therefore, the above factors together with the ncgligence of the cur-
rency cxchange factor, which scored 65%, 75% and about 57% for large,
medium and small sized firms respectively, can tell why such financial

issucs have a strong cffect on the accuracy of the cost cstimating process.
- Consultant’s View

Delays in payments are given the second highcst rank and scored
about 87%. It is the highest in the financial division. As expected, such a
major financing item strongly affected the accuracy of the estimated costs.
Such results show that the majority of construction parties suffered a great

deal from such situations.

It was found that the availability of management finance and plans
factor ranked second within the division, as illustrated in Table 5.19, with
a score of about 77%. Estimating method with currency exchange issues,
which both scored 73%, add another dimension to violate the estimated
costs. The inflationary pressure factor comes last on the list with a score

of about 62%.
5.3.2 Construction Parties

The influcnce of the seven important factors of this category on esti-
mated costs is discussed below according to contractors’ and consulting

offices’ views.
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- Contractor’s View

Previous cxperience of contracts is the most severe item of all the 29
factors among all parties. The "scoring was 100%, 95% and 93% for
medium, large and small sized companics respectively. Such results as can
be secn from the ranking tables (15.15 to 15.18) show that the majority of
construction partics suffered a great dcal from this situation. This might
be due to the unavailability of qualified professional estimators that have
previous cxperience of differcnt contracts to come up with the real cost.
Moreover, the demand for construction work which has a greater influence
on the amount of bid than any variations of costs lead contractors to bid

even with little or no previous experience of such work.

The other construction parties items scored 60% and above. It
appears that the actions and behavior of any of the construction parties

have a very significant effect on the estimated costs.

Knowledge of client and consultants will lead to clear co-operation,
which is necessary to enable the project to be built on time and cost and to
satisfy the quality standards set out in the specification. This is why such
a contractor’s duty, which scores about 81% for small and 75% for both
large and medium sized firms, have that major effect on the estimate accu-

racy.

It is obvious that actions which involve the owner or his authorized

representative or other government agencies have a tremendous impact on
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¢ Small Contractor Rank of Factors Affecting the Aecuracy

of Estimated Costs

Tmportant

RANK Q # FACT O-R-S Index (%)
1 BBl Previous Experience of Contract 92.86
2  BD2 Payments 84.52

3 BA6 Level and Number of Competitors 82.5
4.5 BAIO Economic Instability 82.14
4.5 BC1 Type and Size of Contract and its Content 82.14
6 BDL Availability of Management Finance & Plans 81.25
7.5 BAS Project Location 80.95
7.5  BB2 Knowledge of Clients and Consultants 80.95
9.5 BB4 Lack of information and coordination between 77.38
government agencies
9.5 BC3 Labor & Equipment Required 77.38
11.5 BC6 Time Between Project Announcement and Bid Submittal 75.00
11.5  BD3 Inflationary Pressure 75.00
13 BD4 Estimating method used 73.81
14 BB6 Unforeseeable Increase or Decrease in Certain Taxes 72.62
L5 BC2 Contract Period 71.43
16 BC5 Content of Specification 69.05
18  BAl  Weather 67.86
18 BB3 Government requirements 67.86
20.5 BB7 Unforeseeable Changes in Local Laws, Procedures,

Permits or Codes 65.48
20.5 BC4 Content of Arbitration Clause 65.48
22 BA4 Local Laws and Religions 64.29
22 BB5 Punitive Damage 64.05
23 BA3 Public Exposure of the Project 60.71
24 BA9 Lack of Cost Indices Publication in Saudi Arabia 58.33
25.5 BA7 Labor's Nationality 57.14
25.5  BD5 Currency Exchange 57.14
27  BC7 Price of Bidding Document 54.76
28  BA8 Lack of Productivity Standard in Saudi Arabia 53.57
29 BA2 Social and Cultural Impacts 52.38
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Table 5.16 : Medium Contractor Rank of Factors Affecting the
Accuracy of the Estimated Costs
Important
Rank Q# THE FACTORS Index (%)
1 BBl Previous Experience.of Contract 100 -
2 BD2 Payments ’ 95
3 BCl1 Type and Size of Contract and iis Content 30
4.5 BA8 Lack of Productivity Standards in Saudi Arabia 85
4.5 BDl Availability of Management Finance and Plans 85
8 BA5 Project Location 80
8 BAl0 Economic Instability 80
8 BB3 Government Requirements 80
8 BC2 Contract Period 80
8 BC5 Content of Specification 80
13 BA4 Local Laws and Religioms 75
13 BA6 Level and Number of Competitors 75
13 BB2 Knowledge of Clients and Consultants 75
13 BB6 Unforeseeable Increase or Decrease in Certain Taxes 75
13 BD5 Currency Exchange 75
17 BA7 Labor's Nationality 70
17 BC3 Labor and Equipment Required 70
17 BC6 Time Between Project Announcement and Bid Submittal 70
22 BAl  Weather 65
22 BA9 Lack of Cost Indices Publication in Saudi Arabia 65
22 BB4 Lack of Information and Coordination Between 65
Government Agencies
22 BB7 Unforeseeable Changes in Local Laws, Procedures, 65
Permits or Codes
22 BC4 Content of Arbitration Clause 65
22 BD3 Inflationary Pressure 65
22 BD4 Estimating Method Used 65
26 BB5 Punitive Damage 60
27.5 BA2 Social and Cultural Impacts 45
27.5 BA3  Public Exposure of the Project 45
29 BC7 Price of Bidding Document 40
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Large Contractor Rank of Factors Affecting The Accuracy
of the Estimated Costs for the Total Surveyed Population

Important
Rank Q # FACTORS Index (%)
2.5 BBl Previous Experience of Contract 95
2.5 BC5 Content of Specification 95
2.5 BD1 Availability of Management Finance and Plans 95
2.5 BD2 Payments 95
5 BA5 Project Location 90
6.5 BA4 Local laws and religions 85
6.5 BCl Type and Size of Contract and its Content 85
8.5 BB3  Government Requirements 80
8.5 BB4 Lack of information and coordination between 80
Government Agencies
12.5 BA3  Public exposure of the Project 75
12.5 BB2 Knowledge of Clients and Consultants 75
12.5 BC2 Contract Period 75
12.5 BC3 Labor & Equipment required 75
12.5 BC6 Time between project announcement and bid 75
submittal
12.5 BD3 Inflationary Pressure 75
18 BA2 Social and cultural impacts 70
18 BA7 Labor's nationality 70
18 BA10 Economic Unstability 70
18 BB6 Unforeseeable increase or decrease in certain 70
taxes
18 BD4 Estimating Method Used 70
22 BA6 Level and Number of Competitors 65
22 BB7 Unforeseeable changes in local laws, 65
procedures, permits or codes
22 BD5 Currency exchange 65
25 BA8 Lack of productivity standards 60
25 BA9 Lack of cost indices publication in Saudi Arabia 60
25 BB5 Punitive damage 60
27 BC4 Content of arbitration clause 55
28 BAl  Weather 45
29 BC7 Price of bidding document 35
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Important

Rank Q # THE FACTORS Index (%)
1 BBl Previous Experience of Contract 94.853

2 BD2 Payments . . 88.971
-3 BD1 Availability of Management Finance and Plans 84.375
4 BClL Type and Size of Contract and its Content 83.824

5 BAS Project Location 83.088

6 BA1O Economic nstability 80.303

7 BB2 Knowledge of Clients and Consultants 80.147

8 BA6 Level and Number of Competitors- 78.030

9 BC3 Labor and Equipment Required 76.471

10 BB4 Lack of Information and Coordination Between Government 75.735

Agencies
11 BC5 Content of Specification 75.00
12 BC2 Contract Period 74.265
13 BC6 Time Between Project Announcement and Bid Submittal 74.242
14.5-  BB6 Unforeseeable Increase or Decrease in Certain Taxes 73.529
14.5  BD4 Estimating Method Used 73.529
16.5  BB3 Government Requirements 72.059
16.5 BD3 Inflationary Pressure 72.059
18 BB7 Unforeseeable Changes in Local Laws, Procedures, 67.424
Permits or Codes

19.5 BA4 Local Laws and Religious 66.912
19.5  BgBs Punitive Damage 66.912
21 pcy4 Content of Arbitration Clause 63.971
22 BD5 Currency Exchange 63.235
23 BA7 Laborers' Nationality 61.765
24.5  pal Weather 61.029
24.5 BA3 Public Exposure of the Project 61.029
26 BA9 Lack of Cost Indices Publication in Saudi Arabia 59.559
27 BAS Lack of Productivity Standard in Saudi Arabia 58.824
28 BA2 Social and Cultural Impacts 50.000
29 BC7 Price of Bidding Document 47.794
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Consultant Rank of Factors Affecting the Accuracy of

Estimated Costs

Important
Rank Q # FACTORS Index (2)
1 BBl Previous Experience of Contract’ 88.462
.+ 2.5 BCl1 Type and Size of contract and its content 86.539
2.5 BD2 Payments 86.539
5 BAS Project Location 84.615
5 BC2 Contract Period 84.615
5 BC3 Labor & Equipment Required 84.615
7 BC5 Content of Specification 80.769
8 BD1 Availability of Management Finance & Plans 76.923
10.5 BA1O Economic Unstability 75.00
10.5 BB2 Knowledge of clients and consultants 75.00
10.5 BB3 Government requirements 75.00
10.5 BB4 Lack of information and coordination between 75.00
government agencies
13.5 BD4 Estimating method used 73.077
13.4 BDS Currency exchange 73.077
15 BA6 Level and number of competitors 69.231
17 BA3 Public exposure of the project 65.385
17 BA7 Laborérs' Nationality 65.385
17 BAS8 Lack of productivity standard in Saudi Arabia 65.385
19 BAl Weather 63.462
21 BA4 Local Laws and Religions 61.539
21 BA9 Lack of cost indices publication in 61.539
Saudi Arabia
21 BD3 Inflationary Pressure 61.539
23.5 BBS Punitive Damage 53.846
23.5 BB6 Unforeseeable Increase or Decrease in 53.846
Certain Taxes
25 BA2 Social and Cultural Impacts 50.00
27 BB7 Unforeseeable Changes in Local Laws, 48.077
Procedures, Permits or Codes
27 BC4 Content of Arbitration Clause 48.077
27 BC6 Time Between Project Announcement and Bid 48.077
Submittal
29 BC7 Price of bidding document 19.231
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Table 5.20: Mean Rank of Factors Affecting The Accuracy of the
Estimated Costs for the Total Surveyed Population

Important
Rank Q # FACTORS Index (%)
1 BBl Previous Experience of Contract 93.085
2 BD2 Payments 88.298
3 BCl Type and Size of Contract and its Content 84.575
4 BAS Project Location 83.511
5 BD1 Availability of Management Finance and Plans 82.222
6 BAl10 Economic Instability 78.804
7 BB2 Knowledge of Clients and Consultants 78.723
8 BC3 Labor & Equipment Required 78.723
9 BC2 Contract Period 77.128
10 BCS Content of specification 76.596
11 BA6 Level and Number of Cempetitors 75.544
12 BB4 Lack of information and coordinatiocn between 75.532
Government Agencies
13 BD4 Estimating Method Used 73.404
14 BB3 Government Requirements 72.872
15 BD3 Inflationary Pressure 69.149
16 BB6 Unforeseeable increase or decrease in certain 68.085
taxes
17 BC6 Time between project announcement and bid submittal 66.848
18 BDS Currency exchange 65.957
19 BA4 Local laws and religious 65.426
20 BBS Punitive damage 63.298
21 BA7 Laborers' Nationality 62.766
22 BA3 Public exposure of the Project 62.234
23 BB7 Unforeseeable changes in local laws, procedures, 61.957
pernits or codes
24 BAl Weather 61.702
25 BAS Lack of productivity standard 60.638
26 BA9 Lack of cost indices publication in Saudi Arabia 60.106
27 BC4 Content of arbitration clause 59.575
28 BA2 Social and cultural impacts 50.000
29 BC7 Price of bidding document 39.894
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the cstimated costs. Government requirements, which scored 80% for
large and medium firms and 68% for small, lack of information and coor-
dination between government agencics (86%, 77% and 65% for large,
small and médium sized firms rcspectively), unforesceable change in local
laws, procedures, permits or codes (65% for all sized companies), could
cause changes to construction time and cost which thereby affect the accu-
racy of the cstimated costs. For instance, after the contract has been
signed, the owner may not be able to get permission from the municipality
to start the work unless certain codes and precautions are to be followed.
Consequently, to do so, extra time and cost are factors. Again, the con-
tractor may not be able to bring his labor from abroad in the proper time
due to bad coordination with migration and labor office. Thus, the con-
tractor will have to spend time and money bringing his labor and to fulfill-

ing his contractual obligations.

Punitive damage comes the fifth highest factor in this division with
a score of 64% for small sized contractors, less than the mean observed for
the whole sample which is about 67%. Medium and large sized firms
ranked this factor last in this division with a score of 60%. Such a result
shows that the majority of construction contractors suffered a great deal
and this might be due to failure to conform to the required laws and ordi-
nances concerning job safety, licensing, building codes and other aspects of

work.
- Consultant’s View

Previous experience of contracts is given the highest rank with a
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score of about 88%. As can be secn from this result compiled with the
contractor’s results, past experience seems to have a strong effect on the
estimate. Therefore, contractors nced, in this case, to study their capability
of doing business before landing a contract. Knowledge of client and con-
sultant, government requirements and lack of information and coordina-

tion between government agencics ranked equally with a score of 75%.

On the other hand, it does not seem that punitive damage, unfore-
secable increase or decrease in certain taxes and unforeseeable change in
local laws, proccdures, permits or codes have that strong an effect on an
estimate according to the surveyed consultants. The effects are only 54%,

54% and 48% respectively.
5.3.3 Construction Items

The influence of the seven factors of this division on the accuracy of
an estimate is discussed and analyzed below according to contractors’ and

consulting offices’ view.
- Contractor’s View

It scems that all the surveyed contractors agreed that type and size
of contract and its content, contract period, labor and equipment required,
time between payment announcement and bid submittal, and content of
specification are the major items in this division that have a great influence
on the estimated costs. In fact, they ranged between 70% to 82%, 70% to
90% and 75% to 95% for small, medium and large sized contractors

respectively.
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It is the responsibility of contractors to carcfully examine the con-
tract documents during the bidding or negotiation phase. In such cases,
future discovery of dcfects such as inaccurate quantitics, misundecrstanding
of some dctails, ambiguous wording in the arbitration clauses, etc., could
have a significant impact on contract time and cost and hence affect the
estimated costs. Although the occurrence of onc or more of those defects
are of relatively minor consequence in small size building projects, they are

a significant factor in large complex building projects.

It is the contractor who suffers when the required material, equip-
ment and labor are not available. For instance, certain materials cannot
be found locally either because they are not manufactured locally or they
do not conform to specifications. Therefore, they have to import them
from abroad. It is not only more time that may be required, but also there
is the problem of uncertainty about the quantity and about damage which
may occur during shipment. Also, it happens sometimes that the labor
groups are not up to standard and perform badly, so owners may suspend
the work until good performance is achieved. Therefore, that usually adds
cost and time for a contractor to bring more skilled labor. The same rule
is however applicable to equipment. When a contractor suffers from the
unavailability of certain types of equipment, it results in more time and
cost to import them. Therefore, work to be done, material and equipment
to be provided and the quality of workers required should be carefully

examined before the submission of the completed bid.
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The time between the payment announcement and the bid submittal
are an important issue to thc general contractor. The results indicate
clearly that the time is of value to contractors in order to seck lower sub-
contract prices which will be included in the gencral contractor’s cstimate

and to investigate the defects that could occur to contract documents.

On the other hand, it does not seem that the pricc of the bidding
document has as strong an effect as expected on the accuracy of the esti-
mated costs. The effects are 35%, 40% and 55% for large, medium and
small sized firms, which indicates that contractors know exactly how many
documents and additional copies they require at the beginning of the con-

tract.
- Consultant’s View

Consultants share the contractors opinion that type and size of con-
tract and its content, contract period, labor and equipment required, and
content of specifications are the major items in this category and have a
great influence on the estimated costs, with a score of about 87%, 85%,

85%, and 81% respectively.

On the other hand, it does not scem that content of arbitration
clause and time between payment announcement and bid submittal have
that strong an cffect on an estimate according to the surveyed consultants.
The effects are only 48% for both factors. Price of bidding document

ranked the last of the 29 factors with a score of about 19%.
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5.3.4 Environment

The effect of the ten factors of this catcgory on the accuracy of an
estimate is discussed and analyzed below according to contractors” and

consulting offices’ view.
- Contractor’s View

The result shows that two out of the ten items scem to have a major
effect on the accuracy of the estimatcd costs for all partics. These items
are economic instability with a score of about 82%, 80% and 70% for
small, medium and large sized contractors, together with project location
with a score of 90%, 81% and 80% for large, small and medium sized
firms. The importance of the other issucs vary according to the different

opinions of the surveyed parties.

For small and medium sized contractors, the Icvel and number of
competitors is a significant issue with an effect of 83% and 75% respec-
tively. However, this item has a moderate effect for large sized firms and
is indicated by a score of 65%. This rcsult indicates clearly that the
majority of small and medium public contractors suffered from competi-
tion which violates the estimate. This might be due to the decline in the
number of projects due to oil price fluctuations and a lower demand for
construction . Furthermore, the criteria for selection of a suitable contrac-
tor is not mentioned in proper detail; thus future problems of contractor

weakness will come to the surface. So, it is the contractor who should
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come up with a good bidding strategy, in order to obtain sufficient work at
the proper price, and this can be sustained by studying carcfully the num-

ber and lcvel of compctitors.

Local laws and religions together with public expesure of the project
have a major cffect for large companics and scorcd 85% and 75% respec-
tively. Howevcer, these two issues have a moderate cffect for small firms
and scored 64% and 61% respectively. Local laws and rcligions ranked
sccond for modcrate sized companics, with a score of 80%, while the other
factor ranked last on the list. So, it appears that ccrtain laws and exposure

of the project lead to violation of the estimated cost.

The laborer’s nationality has a major cffect on the estimate for large
and medium sized companies with a score of 70% for both. Its effect on
the estimate, according to small small sized firms, is low and scores only
57%. The result demonstrates that contractors do not estimate the right
cost of this issue. Labor productivity is the target point in this item and,
for example, because of government requirements for sccurity purposes, a
contractor is prohibited from using certain foreign workers on such govern-
ment projects. The result is extra time and cost that are not recognized on

the estimation phase.

Lack of productivity standard in Saudi Arabia ranked the highest
with a score of 85% for medium contractors while it comes out much lower
for large and small sized contractors with a score of 60% and 54% respec-

tively.
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Social and cultural impact is a significant item for large firms and
shows a score of 70%. However, it ranked last for medium and small
sized contractors with a scorc of 45% and 52% respectively. It appears
that certain social and cultural considerations lead to an incre‘ase or

decrease in the estimated cost.

Items of weather and cost indices ranked last of the ten factors in
this division according to large sized firms’ responses. They scored 45%
and 60% respectively. These two factors have a moderate effect for small

(68% and 58% respectively) and medium sized contractors (65% for both).
- Consultant’s View

The survey showed that project location and economic instability
have a major effect on an estimate with a score of 85% and 75% respec-
tively. Level and number of competitors (69%), exposure of the project
(65%), labor nationality (65%), lack of productivity standards (65%),
weather (63%), laws and rcligious customs (61%), and cost indices short-
age (61%), have moderate effects and could cause changes to construction
time and cost which thereby affect the accuracy of the estimated costs.
Social and cultural impacts have a low significance on the estimating pro-

cess and score 50%.
5.4 Contractors/Consultants Agreement

One of the objectives of this research is to sce where there is an
agreement between contractors and consulting offices on the severity of the

factors that affect the accuracy of cost estimating for large building
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projects in Saudi Arabia.

Before procceding to test this objective, statistical techniques are

highlighted here to help in explaining the cxisting information.
5.4.1 Mecasures of Dispersion and Data Distribution

Tables 5.21 and 5.22 present the mean, standard deviation, stan-
dard error of mean and coefficient of variance (C.V.) for the factors affect-
ing the cstimated costs as assessed by contractors and consultants respec-

tively.

For contractors, participants’ replics arc uniformly distributed on
both sides of the mean. The predictive values of variation are considered
reasonable because the variation of the responses is somcwhat small in this
study and indicates small dispersion. However, the values of the coeffi-
cient of variation (CV) of the consultants’ rcsponses in general are some-
what large. The reason for the high values of the coefficient of variation is
that in answering thc questions the consultants used their experience from
different types of construction divisions (buildings, highways, utilities, etc.).
So, the variation comes from their different backgrounds and experiences
while this research is limited to building contracts for thc contractors’

respondents. This difference in background and expericnce between the

two sets of data leads to the high values of the coefficicnt of variation.
5.4.2 Spearman Rank Correlation

The Spearman rank correlation coefficient is usecd hcre to measure
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Table 5.21 : Mean,

Standard Deviation,
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Standard Error of Mean, and

Coefficient of Variance by Questions for Contractors'

Responses
Standard Standard Coefficient of
Factors Mean Deviation Error of Variance (C.V.)
Mean -
BAL 2.44 0.89 0.15 36.63
BA2 2.00 0.95 0.16 47.67
BA3 2.44 0.82 0.14 33.74
BA4 2.68 1.07 0.18 39.80
BAS 3.32 0.59 0.10 17.72
BA6 3.12 0.74 0.13 23.70
BA7 2.47 0.79 0.14 31.88
BA8 2.35 0.88 0.15 37.55
BAS9 2.38 1.02 0.17 42.62
BAlO 3.21 0.74 0.13 23.03
BB1 3.79 0.41 0.07 10.82
BB2 3.21 0.64 0.11 19.99
BB3 2.88 0.59 0.10 20.51
BB4 3.03 0.67 0.12 22.23
BBS 2.68 0.68 0.12 25.56
BB6 2.94 0.74 0.13 25.03
BCl 3.35 0.54 0.09 16.22
BC2 2.97 0.76 0.13 25.52
BC3 3.06 0.49 0.08 15.98
BC4 2.56 0.86 0.15 33.59
BC5 3.00 0.78 0.13 25.95
BC6 2,97 0.88 0.15 29.75
BC7 1.91 0.97 0.17 50.48
BD1 3.38 0.55 0.10 16.40
BD2 3.56 0.89 0.15 25.12
BD3 2.88 0.84 0.14 29.30
BD4 2.94 0.78 0.13 26.39
BD5 2.53 0.86 0.15 34.04
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Table 5.22 : Mean, Standard Deviation, Standard Error of Mean and
Coefficient of Variance by Question for Consultants'
Response
Standard Standard Coefficient of
- Factors .Mean . Deviation - Error of Variance (C.V.)
- Mean

BAl 2.54 1.56 0.43 61.48
BA2 2.00 1.29 0.36 64.55
BA3 2.62 1.39 0.38 53.02
BA4 2.46 1.05 0.29 42.66
BAS 3.38 0.77 0.21 22.69
BAG6 2.77 1.01 0.28 36.57
BA7 2.62 1.39 0.38 53.02
BA8 2.62 0.87 0.24 33.25
BA9 2.46 1.13 0.31 45.77
BAl1O 3.00 1.00 0.28 33.33
BB1 3.54 0.52 0.14 14.66
BB2 3.00 1.08 0.30 36.00
BB3 3.00 0.91 0.25 30.43
BB4 3.00 1.29 0.36 43.03
BBS 2.15 1.21 0.34 56.38
BB6 2.15 1.28 0.36 59.48
BB7 1.92 1.32 0.37 68.66
BC1 3.46 0.52 0.14 14.99
BC2 3.38 0.65 0.18 19.22
BC3 3.38 0.51 0.14 14.96
BC4 1.92 1.44 0.40 74.94
BCS 3.23 0.83 0.23 25.75
BC6 1.92 0.95 0.26 49.61
BC7 0.77 1.01 0.28 131.66
BD1 3.08 1.04 0.29 33.73
BD2 3.46 0.66 0.18 19.07
BD3 2.46 0.97 0.27 39.30
BD4 2.92 0.95 0.26 32.64

BDS 2.92 0.95 0.26 32.64
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the degree of corrcspondence between the two lists of ranks of the sample
observations. In this research, this test is uscd to find and compare how
well the contractors and consultants in the samples (and as an estimate of
the sampled population) agree on the severity of the factors affccting the
accura;cy of the éonstruction cost estimations for large buildings in Saudi

Arabia.

The following formula is used for the calculation of the Spearman

rank correlation:

6 X d3
=] - —==— 5.1
Ts T ) (3.1)
Where:
r. = Spearman rank correlation cocfficient (the agreement between
contractors and consultants)
d = difference between ranks on one variable and ranks on the
other variable.
N = Number of factors

By applying the formula and using Table 5.23:

o= 1= —2B 97593

s 29 (29 -1)
5.4.3 Hypothesis Testing

The Spearman correlation coefficient 0.7593 becomes an cstimate of

the true but unknown population coefTicient (p). Yet, we may be uneasy
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Table 5.23 : Computation of Spearman Rank Correlation

Rank by Difference Between Ranks (d)
Factor #
Contractors Consultants d d2
BAl 24.5 19 5.5 30.25
BA2 - 28 25 39
BA3 24.5 17 7.5 56.25
BA4 19.5 21 1.5 2.25
BAS 5 5 0 0
BA6 8 15 7 49
BA7 23 17 6 36
BA8 27 17 10 100
BA9 26 21 5 25
BA1O 6 10.5 3 9
BBl 1 1 0 0
BB2 7 10.5 3.25 12.25
BB3 16.5 10.5 6 36
BB4 10 10.5 0.5 0.25
BBS 19.5 23.5 4 16
BB6 14.5 23.5 9 81
BB7 18 27 9 81
BCl 4 2.5 1.5 2.25
BC2 12 5 7 49
BC3 9 5 4 16
BC4 21 27 6 36
BCS 11 7 4 16
BC6 13 27 14 196
BC7 29 29 0 0
BD1 3 8 5 25
BD2 2 2.5 0.5 0.25
BD3 16.5 21 4.5 20.25
BD4 14.5 13.5 1 1
BDS 22 13.5 8.5 72.25

d2 = 977.25
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about concluding that a corrclation exists between both parties (contractors
and consultants) on the agrecment on severity of the factors affecting the
accuracy of the estimated costs after examining a sample size of only 47 of
them. Specifically, the following quéstion is formulated. Is t_he sample evi-

dence enough to reject the following hypothesis?

A =p =0 (5.2)

This null hypothesis states that contractors and consultants do not
agree on the importance index rank of the factors affecting the accuracy of

cost estimate and that they differ in their responses.

To test the hypothesis of (5-2), we must identify the appropriate
sampling distribution. The t distribution, shown in Fig. 5.6, is the sam-
pling distribution for this test, since the sample (n) is small, the standard
deviation (E) is unknown (and is being estimated by the sample standard
deviation(s)) and the population can be assumed to be approximately nor-

mally distributed.

Two degree of freedom are lost because two population parameters

are estimated by using sample values (Hanks-Peitsch-Dickson, 1984).
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. 'Y |
Sample Results: # = R
e e 1 D 8.7563

.025. .025
* onepimed h
Rejoct iy <4—— ! . —— Reject /],
Figure (5- )
The test statistic is as follows ¢
. ﬁ -
§. = —L 5.3
r Jn -2 >-3)
¢ = L0 r (5.4)
:"

Where:
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s,. = Standard crror of the correlation cocfTicient
r. = The sample Spearman correlation
n = the number of observations
. p = the population correlation which has zero valuc as stated by
the null hypothesis.
t = thet - statistic.
So,
¢ = M1 - (07539
r Ja71-2
= .0097
_ 07593 _
tg = 0.097 6.1136
teapre = 196 (from t table for a =0.05, de = n-2 = 45 and a

two-sided test).
Decision Rule:

Since 6.113 is greater than 1.96, we can reject # , at the .05 level of

significance.
Conclusion:

We concluded that contractors and consultants agree on the impor-
tance index rank of the factors affecting the accuracy of a cost esti-

mate.
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The mean rank of the concerned factors for all partics is illustrated

in Table 5.20.
5.5 Other Factors Affecting tﬁe Estimated Costs

The respondents werc asked to add other factors that they thought
were important but were not listed in the questionnaire . Some of the fac-
tors they mentioned are : (1) sccurity requirements, (2) skilled national
labor; (3) block visa, (4) purpose of the building, (5) previous experience of
owner in work; (6) time between bid submittal and actual award of con-
tract; (7) material used; (8) retention monics; (9) performance guarantees;

and (10) advance payment.
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CHAPTER 6

SUMMARY AND RECOMMENDATIONS

6.1 Summary

This section first presents a summary of the study, followed by a

summary of the results.
6.1.1 Summary of the Study

This research study served two purposes rclevant to large buildings :
detailed contractors cstimates. The first purposc was to investigatc the
estimating process. The second objective was to determine the factors that

affect the accuracy of Saudi contractor estimate.

These objcctives were achicved through two intcrdependent phases.
The first phase included an intensive literature review. This phase was
necessary to investigate the process by which a contractor estimate is
prepared. It was important to identify potential factors that affect the
accuracy of costs cstimate. The litcrature review helped in identifying 29
potential factors which arc grouped into four categorics. These categorics

are finance, construction parties, construction itcms and cnvironment.

The second phase included the nccessary steps in collecting all the
required information. A questionnaire was scnt to 34 contractors and 15

consulting offices in the Eastern Province of Saudi Arabia. All the 34



94

contractors but only 13 consultant offices participated in the survey.

6.1.2 Summary of the Results

This scction presents the results that was obtained from this

research:

Contractors and consultants gencrally agree on the severity of

factors affecting the estimated costs.

The financing division is the most influential factor on the

accuracy of cost estimates.

Previous experience of contract is given the highest rank of all
the 29 factors. This result was cxpected, and this might be

due to the unavailability of qualificd professional cstimators.

Progress payments have a very strong cffcct on the accuracy
of the estimated costs. The result of the survey shows that
progress payments are not estimated well. which results in
project delay, claims, disputes and other contractual

problems.

The type and size of contract and its content, the contract
period, labor and equipment required and the content of
specification are major factors in the construction itcms

division which cause violation of the cstimated costs.



[#2e]

10.

95

The social and cultural impact, the level and number of
competitors, together with the laborers’” nationality, are cited
to be the most common environmental factors affecting the

estimated costs.

The majority of construction contractors suffer a great deal
from lack of information and coordination between the

government agencics.

Computers can offer real advantages to the contractor by
spceding up the cstimating process considerably and by

climinating computational crrors.

Historical production records are the only rcliable reference

of information to assess the preparation of estimated costs.

Most of the uncertainty in the cost items was considered by

adjusting mark-up.

6.2 Recommendations

6.2.1 General Recommendations

The following recommendations are the most important ones in the

opinion of the author.

1.

Owners should know their nceds and if they will be able to

satisfy them with their financial ability in order to reduce
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payment prablems.

2. Estimates based on updated price information should be

considered in order to come up with a-reasonable offer.

3. There should be a price information center to enable
contractors, if there is a change in the costs of certain items,

to come up with the best estimates.

4. Experience of contractors should be given high priority in the

prequalification procedure.

S. Closc coordination and communication betwcen contractor
and owners and among various government agencies with
standard procedures, permits and codes is strongly

recommended to improve management and control problems.

6. [t is the responsibility of contractors to come up with a clear
plan and strategy before starting a project. Early project
planning and scheduling of labor, cquipment and cash,
combined with a good bidding strategy, will help to obtain

sufficient work at a proper price.
6.2.2 Recommendations for Further Study

1. It is suggested that the boundaries of such a study should be

widencd to include all Saudi Arabia.

2. This study is limited to public projects; it is suggested that
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thc same rescarch be conducted for private projects.

Since thc owner’s opinion about the factors affecting
cstimated costs was not covered in this research, it is
suggested that a similar study be conducted to determine his

opinion.

The samc study might be conducted to analyze previous

actual completed contracts.

The scope of this study is limited to building contractors.
Further studies might be conducted in the other construction

sectors.

A study could be performed to investigate financial problems
associatcd with payments and other important factors
affecting the cstimated costs and to develop methods for

calculating such costs.

A study could be performed to investigate the computer’s
ability in making many changes within the estimate shect
without spending too much time and with a high degree of

accuracy.

The same study might be conducted to include the other
factors affecting the estimated cost that werc important but
were not listed in the questionnaire and mentioned by the

respondents.
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QUESTIONNAIRE
1. ARABIC FORM

2. ENGLISH FORM
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Dear Respondent:

The Construction Engineering ¢ Managemaont Department
thae College of Environmental Design at King Fahd University

mating in large buildings” in Saudi. Arabia,
affecting tha accuracy of cost cstimating for large buildings,

We are as
matlon related to the factors yYour firm is using and thae- degreo
Importance to your firm. We hold alf data of individual firms
strict confidence. We know that there are numerous demands
your time. Byt Your involvement ijs important in contributing
the study. The questionnaire will take less than 15 minutes
© your valuable timae, .

! your firm's current practico regarding the cost cstimate,

109

Minlstry of Higher Cducation . Jl=n r.u-'h.-" Ly

iﬁ;\ mnhxm’( of Pelecdeum & SHimealo _. : .daLa,,_” qudq,ldf add d.uL:

of
of

Petroleum & Minerals is presently engaged in a study of the essene-
tial factors that affect the acecuracy of the construction costs estj-

The ﬁurpose of the study Is to visualize the essentjal factors

king you to Participate by providing neceded infor-.

of
in
on
to
of

. The attached questionnaire consists of four sections. The
flrst: section sacks information about your firm., The sccond sce-
tion seeks Information related to the importance of the factors for
cost estimating. The third scction sccks Your cvaluation related to

We shall, therefore, highly appreciato your kindness towards
us In rendering the Information as Per our necds. VYour contribu-

tion In this regard Is highly appraclated,

]
. " Your Immediate uction will be highly appreciated. Please
return your completed questionnaire in the cnclosed sclf-addressed
]

envelope not later than _Aa_s.u_s_{-_gfglh_;__jﬂ

. Thank you In anticipation for your co-opcration,

. SIn“Z.'[ 'youg o

DR, ALl A. SHASIH, Ph.D.
STUDY DIRECTOR /
zu'ra;;‘“‘s. Aéxmt.’ot

RESEARCH ASSOCIATE ’ . .

= L T T T T e S o e — T R
bl 2 U, 0 T AT A R - A Y I P TN RN S s S ey
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SYNOPSIS

"be c.onsi.dex;cd in turn :

110

CONSTRUCTION rrnm'g QUESTIONMAIRE

estimte for large bufldings .

" for large buildings. The resule of the qucstionnairc,,wil‘l be

written in Master Degrce rescarch, Thig rescarch contains g

DESIGN

Thi's Questionnajire contains, threce sections which will

Segﬁion (1) : pare A (Firm's infoi-mntiqn)‘

Section (2) . Part B (Fauctors that influence the accuracy
. of your cost cstimate)

Section (3) : pPart c (Firm's cost catimate evaluatfons )
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GENFERAL FIRM'S TNFORMATION

This scction contains questions sceking Information about
your f[lrm. -

Please {111l the followlng :

Company name: LCompany Mationality:
Locaction of Main Office: . Mo. of Branches:
Total No. of Employces: Regiun ol operation:

Title or position of the Respondent:

Please answer the followlng questions by placing a check [ ] in the appropriate
box :

1. What is the size of your firm in terms of Sawdi Riyals volume of

coustruction?
[ ] (56,000,000 plus) [ ] (15,000, 000-24, 000, 0G0)

{1 (25,000, 000-55,000, 0 ) (1 (5,000,000-1,400,000 or less)

2.  What is the average amsunt of work subcontracted on average job?

[ ] 19% or less of une job. [ 1] 50%2-99% of one job.
{1 20-49% of one jab { 1 All of the job (100%)
3. What is the average job size in b What is the average job duration
terms of Saudi Riyuls of cach of each project?
project
(SR: ) (Years: )

9. How m.ny years of working cxkpericuce bas  your flrm been in construction?
[ ] Under 1 year ; ] l to S yuars

{1 5 to 10 years {1 10 to 15 years [ ] Over 15 years.



1
Bosa

10.

112

How many Estimators are workiug in your firm?

(1 1 -2 [} 3 -4 [ 1 5 or more.
Who sets up the firm's tenderiag prlec?

[ ] At the munagement tevel (owner, manager)
[ ] At the estlmating level (cost engineers, estimator)

(] Ochers: (Please specify)

Do you use any computer program to assess the accuracy of your cost
estimate?

’

[ ] Yes {1 o
If yes, please answer question # 9. If wo, please skip questlon 9.

Plecase indicate:'

a. The name of the package
b. The manufacturer .
c. Time ol iunstallation

Do yuu use any historical data to assess the preparation of your cost
estimate?

(1] Yes [2] Mo

If you choose [1], do you con=zider the productivity of labor and equipment
in estimating the cost?

(1] Yes [2] No

If you choose [2], what do you think the reasons for failure of not
considering the productivity?

Lack of productivity standards.

(1

(] Lt is too complex to deal with.

[ 1 1t needs speclalists

[ 1 Other. ) (Plcase specify).




113

-

‘el
21

1
)
t93%y POIEY] ace

»uiy3s nc/ §3C3IOT3 13430 PPY IFEPTQ

. ———— . o - —— — ——

1

~ 1

£37114¥3EL] TIECUCII 101!

) S i TJLESIY JFRES LJ uBS33eO7I6nd saN2pry 3I8COD 30 ¥seq : * 6
{ FIETaY 3% nPg U1 SPIEPUFSE £ITATITNFCIE 30 ¥%OE] .8
W. YR m ' “ H . . ’ e \.l.— ﬂr-.u d [ uonﬂd 1 -N
oo o ¢ b v .
laleelull:mcil; : ! ! ¢ gzz337:22-80 0 CCN PUE und.onm.a) uo 17427 ‘q
m e ] .- . .o tesseocs 1vefoza  °¢
_ - , T —_
: Co VU O U - ¢zoasry £0.07F3 Y pUT EmT] JEIR] C e
. i - ..
o e . e - e — — —— .h —e . LS . shegLag Byt T o esresduz 217578 ¢
! ! ) .. . §.7JT7 TEroigrT o FuT teyTee ¢
. : M .o .. .. zetavey
: b . .
; T « Tiectiojetz LV
TO9YIF 3591:3 ugcmuw BERSGEEE .
Uumuum oz hocHwLo> hon.ﬂ*h Hoﬂ.umz 5 cgan v s .
- LR -JUPGUA JCROR Hi
SJE0M sruiCiint :

243 30 yoEe

©@3IEEIISD 1502 243 JC ATE2nddE FYI VO SIOIDEQ

€7 aayade3j;e mcy P3r¥jasaauy ol poufysap £3 sajETuUCcIISIRh IYI 30 VOFIVIS FIN]

NI IVHI SE01DV4



114

- -

- o s o e —

‘03

‘6

‘F
!

pe3ejl 30T
Fre 9sERI

*2a2y
anq 3trsiodmy ele NOIYI noi €3037%3 ae!ylo

sepcd> 20 s3jmaed —

e s0 s = o weme

R

_ ‘gasnpenpld ‘smr] JPR0] T} seBuEyD vesseiICc3T ]
i '
H 1 SIXED
e ; : . 7P2382 T} SETEITBP 30 PEFRITUY PIGERIFIIOIUR (76

efezEp 2aj27UNg ﬂ.m

“ ; _ g27-LefT TUF 2URTUIBACL w

— . vewmIEy TCIITLITIAOCD PLY TIJIETICIVY 0 ¥sE? “..

{ . .
w R gavezozsntes stugmuzenthn !
ﬁ - s ams e - DR o - - - - AT A MeTEee e & 4 . - - . . -
'

. _ . ' ! ! ESLFISMEVOS UY EIUEIIT 2O sfypeymory (°0
m : s0Fz3ucS 3C atuiiaedx3 Egmcoyaesg |0
! . i :

‘' .
~ (sue3yneEue) *ao35T2300) ‘zur0)

F5733t¢ vOjacnaasus) -0

1093133
ON

’
1
]
i
=

09334, 3931
IouTp Aaop - AOUTK

1093 84
aofey

B

102133
1o0{en Kaap

SHYOM sox1G710€

S¥010v2 3K1




115

*2a9y PeISIY 3IOU ING
4rri3odry eaE XLyl nof €30ide3 I2YI6 PPE asP2Yg

4

- -o s osas

. seecnooe FLITPIC Pyl 3o @ jad v
) : 1¥327E578 FIf

pue .u..uﬂ.lruv.nﬂ,n;uﬂx. uUﬂnnnm vaerleg TV -]

L

. wessrzy31oeds JO 2LRIVCD “.m

. seress vEjITITTLIY 3T OSLEILID i oo
- e i

. pessthey auvecdindz € 376Y] g

. fc73eg ssrasved ¢l

1

. -juszues €3] pUT 3IDTIIVCD SO EFFE FUE LAY ¢

FTe-] LOTaonIIsicd | "€

199331
oN

109333

Jougy Kasp

xolel Lxop

SYdoM SOKICI1aE

§¥010Vs 3R




116

oy tm b

‘svedzodcy
FPE PSF¥aTa

t®32y PIIFYI] 2ct 3ng
3P XUTYI nef sacave; asyze

L [ 2 3413 2L Aoveazae

>

(8]
.
wy

L}

1"
N

.. FPELT poucte

IT=S3F

-t
)

.
-

*° seanfFRal A3evcyarvyiugy °t

.- FIustAEg {7

C e - et aet o a—oe boae

§ 33UFLTI 3vamafrury jo A37T36vITEAY o7

Fuysurcya

‘c

399331
oN

399331
Jouty Laa,

1993313
J0UTH

199334
aofey

399331
rofley Kaap

SNYOM ox:a11ne




PAKT ~ C

—— e ——

FIRM'S COST ESTIMATE EVALUAT LON

This Section of Questionnaire sevky your evaluation on the
Firm's current practice regardting the cost estimate

1.

3.

Do you consider the uncertalnty in the cost iftem?

a, Considered by applying a correction factor
b. Considered by adjusting mark up

c. Not considered

d. Other: (I'lease specify)

How frequent you consider all the factors {nfluencing the
accuracy of your cost estimate mentfoned in Part B?

a. On all contracts
b. 50% or more of all projects
c. Less than 50% of all

d. Never

Are you comfortable about the wiy you make your cost estimate?

a. Yes
b. Somewﬁac

c. No
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COMMENTS N
Q. IF YOU HAVE ANY ADDITIONAL COMMENTS THAT WOULD HELP US TO

UNDERSTAND YOUR FIRM'S IMPLEMENTATION AND.EVALUATION,
PLEASE ADD THESE BELOW :-
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14.
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