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Abstract

Construction contract general condition clauses have a major influence on the likelihood
and degree of project success. In Palestine, conditions of contract for construction (FIDIC
99) has been ratified by the Palestinian cabinet in October 2006 to represent the
Palestinian unified conditions of contract for construction.

This research aims at analyzing the conditions of contract for congtruction (FIDIC 99),
extract associated responsibilities and risks and to develop a computer based system to
help the Palestinian contractors in better estimation of the cost impact of conditions of
contract for construction (FIDIC 99) when pricing a bid. The system should, in principle,
estimate the cost impact of FIDIC 99 through estimation of responsibility and risk factors
costsimplied from FIDIC 99 clauses.

Conditions of contract for construction (FIDIC 99) clauses were analyzed in order to
extract associated responsibility and risk factors. A field survey, by a means of
guestionnaire, was conducted to investigate the local practice of estimation of cost
implications of conditions of contract and to prioritize those responsibility and risk
factors. The field survey reveals a significant weakness in estimating and managing
responsibilities and risks, where the local contractors do not use formalized techniques
for estimation of cost implications of these responsibilities and risks when pricing a bid.
For this purpose, the researcher develops a system to help the Palestinian contractors in
estimating the cost impact of adopting FIDIC 99 when pricing a bid. FIDIC 99 Cost
Impact Estimating System (FCIES) calculates this cost impact by utilizing Visual Basic
Applications (VBA) on Microsoft (MS) Excel. FCIES sums up total values of
responsibility and risk factors. The responsibility factors values are introduced directly,
while FCIES deals with risk factors by using Monte Carlo simulation. The researcher
hopes that contractors can bid more safely and in a practical way. It decreases the
possibility of having a loss and increases the possibility of having a reasonable profit.
FCIES evaluators are generally satisfied with its performance. FCIES could play an
important role in cost estimation process under the conditions of contract for construction
(FIDIC 99).

The researcher recommends providing more time and effort in the front-end of a project
and utilizing an experienced staff to estimate and manage liabilities and risks. The
researcher invites the local contractors to use FCIES in order to get more accurate cost
estimation. It is also recommended to offer training courses regarding conditions of
contract for congtruction FIDIC 99.
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Chapter one

I ntr oduction

1.1 General

The construction sector has a strategic role in developed and developing countries.
According to Enshassi et a (2007), the congruction industry employs more than 16
percent of Palestinian workforce. The sector is the largest industrial employer in
Palestine. The congtruction industry accounts for 17 percent of the value added to the
gross national product. Cost estimation is a fundamental part of the construction practice
as it represents the compilation and analysis of many items that influence, and contribute
to, thetota cost of project.

Conditions of contract for construction (FIDIC 99) was ratified by the Palestinian cabinet
in October, 2006 to be the Paestinian unified conditions of contract for construction. The
Genera Conditions of Contract (GCC), which are the core of the standard form, consst
of twenty chapters that deal with the obligations, rights, responsibilities and risks
alocations on the parties concerning contract price/payment, quality and schedule, and
the procedures for claim and dispute resolutions (Zhang et a, 2006).

Since the conditions of contract for congtruction (FIDIC 99) has been the officialy
adopted conditions of contract, the contractors should consider the obligations and
responsibilities included in pricing projects. Good knowledge about explicit and implicit
risks and responshilities is required for better estimation and management of these
liabilities and risks.

1.2 Statement of the Problem

FIDIC 99 was recently adopted as a Paestinian unified conditions of contract for
construction works. Loca contractors do not have formalized systems which can deal
with contractor’s respongbilities and risks under the contract conditions. It is necessary
to study and analyze FIDIC 99 and develop a practical system to help the contractor to
estimate those responsibilities and risks in order to provide a suitable bid price.



1.3 Scope
The researcher focuses on contractors of the Gaza Strip who has a valid registration from
the Palestinian Contractors Union (PCU). The limitations considered are:
1- Local contractors with a valid registration from the Palestinian Contractor Union
(PCU). This limitation includes only the first and second classes contractors.
2- The conditions of contract for construction (FIDIC 99) analysis is limited to the

general conditions regardless of particular conditions.

14 Aim

The aim of this research is to analyze the conditions of contract for construction (FIDIC
99), extract associated responsibilities and risks and to develop a practical syssemto help
the Palestinian contractors to better estimate the cost impact of FIDIC 99 in terms of

responsibilities and risks.

15 Objectives

1- To sudy and analyze the conditions of contract for congtruction (FIDIC 99) in terms
of responsibilities and risks.

2- To investigate the practice of local contractors in estimating the cost implications of
condition of contracts in the Gaza Strip and to prioritize the responsibility and risk
factors implied from the conditions of contract for construction (FIDIC 99).

3- To develop a practical system to help the local contractors in etimating the cost
impact of adopting conditions of contract for construction (FIDIC 99).

4- To computerize the proposed system.

5- To evaluate the proposed system.

1.6 Methodology Outline

First stage: literature Review

Literature and previous researches were reviewed to collect data regarding to
construction contracts and their cost implications on contractors, risk management and
risk management tools, standard contracts, FIDIC contracts and forms of contracts used

in Palestinian territories.



Second Stage: Analysis of Conditions of Contract for Construction (FIDIC 99)

The conditions of contract for construction (FIDIC 99) was analyzed in order to extract
the responsibility and risk factors from the clauses. Responsibility factors are those
factors whose cog implication is more or less deterministic, where risk factors are those

factors whose cost implication is rather probabilistic.

Third Stage: Field Survey

The field survey was conducted to investigate the local practice regarding to estimation
of cost implications of conditions of contract. It was necessary to prioritize responsibility
and risk factors implied from conditions of contract for construction (FIDIC 99), and to
revise these factors by local contractors. A structured questionnaire was employed for
this purpose. This questionnaire was distributed by direct contact to contractors in the
Gaza Strip. Statistical analysis was carried out for the questionnaire using MS Excel.

Discussions were made to obtain the results.

Fourth stage: System Development and Evaluation

A system for estimating the cost implications of the conditions of contract for
construction (FIDIC 99) was developed. It was computerized utilizing the VBA facilities
with MS Excel. Verification and validation tests were carried out to ensure that the
system works properly and performs what it is intended to do. The syssem was also
evaluated by experienced local contractors.

1.7 ThesisOrganization

Chapter (1) Introduction
This chapter gives a general idea for this research along with research statement of

problem, scope, godl, objectives, outlined methodology and thesis structure.

Chapter (2) Literature Review
This chapter presents a literature review of past research studies in estimating cost

implication of conditions of contract and related fields.



Chapter (3) Analysisof Conditions of Contract for Construction (FIDIC 99)
This chapter analyzes conditions of contract for construction (FIDIC 99) clause by clause

in order to extract and categorize responsibility and risk factorsincluded in this standard.

Chapter (4) Research M ethodology
This chapter presents the methodology adopted in this research including the survey

guestionnaire design and method of analysis.

Chapter (5) Results Analysisand Discussions
This chapter presents the results of the field survey and covers the analysis and
discussions of these results.

Chapter (6) FIDIC 99 Cost | mpact Estimating System (FCIES) Development
In this chapter, the developed system (FCIES) is described in details. The discussion

includes concepts, description, implementation and evaluation.

Chapter (7) Conclusions and Recommendations
This chapter describes the final conclusions and recommendations of this study. It also
includes the recommendations for further studies.



Chapter Two

Literature Review

2.1 Introduction

This chapter reviews the relevant literature regarding the subject of conditions of contract for
construction (FIDIC 99) cost implications on the contractor project estimation. The chapter
provides a broad review of topics related to construction contracts, contractor's responsibilities
under the contract, risk management, risk management tools, risk allocation in contracts,
standard forms of contract, FIDIC and forms of contract used in the Palestinian territories.

2.2 Construction Contracts
The mogt brilliant design remains just that, a design, unless turned into reality by building
operations. Those operations generally require a formal agreement which sets out who does what
for how much, how it should be done and dlocates the risk. The trangtion from a successful
design to a successful building requires the selection of a contract which reflects the aspirations
of the parties and meets the demands of the project (Tate, 2003).
According to Samuels (1996), a contract is a voluntary agreement between two parties. The
purpose of a contract is to set out the rights and liabilities of the parties. Owen (2003) defines
those two parties as:
An owner who is referred to as the employer, who has decided that he needs the project
and who will pay for the project. The Employer will need to establish his requirements,
decide who will prepare the detailed design and check that the construction meets his
requirements, and
A Contractor who will prepare all or any part of the design as required by the employer
and who will actually construct the works.
O’Rellly (1996) states that construction contracts are the written agreements signed by the
contracting parties (mainly an employer and a contractor), which bind them, defining
relationships and obligations.
A construction contract sets forth the intentions and procedures to be employed in any building
effort. 1dedly, it should be easly understandable, mutually agreed upon document that provides

the answer to every project contingency. More redistically, these intentions and procedures often



represent the owner's interests to which the business-hungry contractor agree, with the hope that

enough ambiguity resides in the document to permit multiple interpretations (Samuels, 1996).

221 Contractual Problems
The construction industry suffers from low margins and contractors have difficulties making
projects fully profitable. One of the reasons is that contractors are not aways properly
compensated for all the variations and additional work that occur during a project (Andersson et
a, 2002). The modern construction industry is characterized by multi-party projects with
extensive chains of sub-contracting which means that the person who is paying for the work is
rarely in direct contract with the person undertaking the work. In such a situation the
opportunities for misunderstandings and mismatched perceptions are rife. Contractua
relationships in congruction are widely held to be the mgor cause of inefficiency and of
customer dissatisfaction with the industry (Hughes, 2006).
In Palestine, the local construction industry is still facing several contractua problems such as
delays, litigation, and additional costs which are the consequences of disputes (Mortga, 2007).
Some of the pitfdls in trying to manage projects effectively and maximize project performance
are: problems associated with misunderstanding of contract documents, especially general and
special conditions have tremendous impact on project performance (Enshass, 1999, cited by
Ogunlana et al, 2000).
Mitropoulos et al (2001) mentions that contractual problems lead each party to evauate its
responsibility for any cost associated with the solution. The parties may agree or disagree on the
issue of respongbility. Typicaly, the contract is the departure point for each party's postion, as
it allocates the risks and defines responsibilities for potential contingency. Unfortunately,
interpretation and application is not always straight forward due to the following problems:

The contract cannot predict al possible problem situations.

The parties may have a different perception of the facts of the stuation.

Differences may exist in the party’s perception of risk alocation. A study of contract

clauses found that there are significant disparities among owners and contractors with

respect to the perception of risk allocation of contract clauses.

The integrity of contractua terms may be questionable. Such terms include clauses

which are unfair at the outset.



Both parties may have failed to perform some contractual duties.

An opportunigtic party may smply deny responshility to avoid losses or claims.
To reduce these contractual problems, the following actions may be carried out:

Use standard contract to avoid misinterpretation of risk allocations.

Allocate risks to the parties that can best control it.

2.3 Project Risk Management

2.3.1 Definition of Risk

The word "risk” was known in the English language in the 17" century. It is believed that the
word was originally a sailor's term that came from the Spanish and meant "to run into danger or
to go against a rock". The money spent to fund shipments overseas was the first example of risk
business in the early days of travel (Jannadi et al, 2003).

The Oxford Advanced Learner’s Dictionary (1995) defines risk as ‘‘the chance of failure or the
possibility of meeting danger or of suffering harm or loss’’. Webster's dictionary defined risk as
“the possibility of loss, injury, disadvantages, or destruction”.

Risk is defined in British standard No. 4778: Section 3.1, 1991, as "A combination of the
probability, or frequency of occurrence of a defined hazard and the magnitude of the
conseguences of the occurrence” (Bunni, 2005).

Usta (2005) has defined the word “risk” as “The exposure to the change of occurrences of events
adversely or favorably affecting project objectives as a consequence of uncertainty”.

Magousi (2007) has defined risk as "the possibility of loss, damage, or any other undesirable
event during the course of implementation of a contract”. Project risk can be defined as an event
or action which tends to cause a negative impact on project performance achievable, which
includes project scope, quality, performance, schedule and cost. From this perspective, risk can
be observed as “threats of success” (Arikan, 2005).

2.3.2 Managing Risk

One of the digtinct characteristics of the construction projects is that they are full of various risks
(Meng, 2002). Construction, like many other industries in a free enterprise system, has sizeable
risk built into its profit structure. From beginning to end, the construction process is complex and
characterized by many uncertainties (Usta, 2005). Each risk comprises three elements. source,

event, and effect. A single risk event may result from single or multiple sources, and may result



in single or multiple effects (Eriksson, 2003). The riskier the activity is, the costlier the
consequences if the wrong decision is made. Knowing how much risk is involved will help
decide if costly measures to reduce the leve of risk are justifiable (Jannadi et al, 2003).
Management of risk requires identification and analysis of risk factors. After this risk assessment
step, proper response strategies have to be developed so that an optimum risk-reward structure is
ensured as shown in Figure 2.1. Contracts are the grounds where risk alocation schemes
between parties are settled and risk-reward mechanisms are defined. Thus, successful
management of risk requires understanding of contract clauses and identification of risk factors
(Usta, 2005).

ACTIONS

Identify risks

RISK IDENTIFICATION Approximate risks

Approximalte probability
Identily significant risks
Eliminate mappropriate risks

« 8 8 8 B

Detailed review ol sigmilicant risks

RISK ANALYSIS Firm estimate of outcome

Firm estimate ol probability

* & & @

Determination of expected value

i ] L] Reduce risks
RISK RESPONSE

Eliminate risks
Allocate risks

L

Figure 2.1: Risk Cycle Phase (Usta, 2005)

Risk management may be defined as “being the process of recognizing the factors which create
risk and, where possible, organizing resources and actions in such a way as to avoid risks when
possible and minimize the undesirable consequences of the risks which cannot be avoided (Fung,
2002). Risk management may aso be defined as a process to control the level of risk and to
mitigate its effects (Magous, 2007).

Construction risks are a mgjor element that can sgnificantly affects the final cost of any project.
Specifically, how these risks are allocated has a direct bearing on the final total cost (Zaghloul et



a, 2002). In generd, the contractor is unable to assume unlimited risks due to financing
constraints, as doing so might exceed the scope of financing. Lower project risks make the
project more attractive for competitors and lead to more extensve competition (Schneider,
2002). Many Contractors, however, have developed a systematic approach and rules of thumb
when dealing with risk. These rules generally rely on the contractor’s experience and judgment
(Usta, 2005).

Contractors of the Gaza Strip have big consideration for the role of effective risk management in
project success. The executed projects are associated with relatively high level of risk. Border
closureis, in general, the most important risk factor in the last five years. (Magous, 2007)
Various environment impacts, government laws and regulations, changes in the economic and
politica environment, cost and time overruns and the unsatisfactory quality of a project are the
general sources of project management disappointment (Kumar, 2002).

It is dways helpful to have an objective measure of risk. The main reason for having measures of
risk is to enable contractors to make better decisons especially in bidding and pricing phase. In
risk cost estimation and management, there is a need for suitable tool or model to be used by
contractorsin Gaza Strip (Magousi, 2007).

2.3.3 Risk and Contingency

Contractor's contingency can be thought of as a contractor’s estimated value of the extraordinary
risks he will encounter in a project. Extraordinary risks would be those risks not covered by
bonds, insurance or the contract. For example, unresolved scope issues or unforeseen conditions
would contribute to extraordinary risk. A contractor is less likely to win a contract, if
contingency is set too high. Contingency set too low could result in significant financial losses.
Therefore, contractors would be wise to consder the likelihood that a particular risk will occur,
identify the potentia financial impact and then determine the contingency. Estimating textbooks
usually represent the contractor’s contingency as a fixed percentage of direct cost. Generaly the
percentage reported is around 5-10% of the contract vaue. It is aso assumed that contractors
have their own historical records to consider in setting contingency values (Smith et al, 1999).
Unlike the designer, construction contractors work at higher risks created by the complexity of
desgn and estimating total project costs. Recognizing this risk, owners often request bid,

payment, and performance bonds from the contractor. The owner is paying for additional



assurance that the contractor will perform the project as described in the contract documents.
While the owner and designer can insure or bond many of their risks, a contractor cannot
purchase ‘‘insurance’” or obtain a ‘‘bond’’ for poorly prepared drawings and specifications,
biased inspections, or sgnificant scope changes. They must self-insure by adding contingency or
assigning risk into change orders (Smith et al, 1999). Contingencies placed in a bid increase the
bid price, extend the schedule, or both. Contingencies protect the contractor's interests in the
event of risk occurrence. To understand the risks allocated to it, the contractor must read and
interpret the contract; it must understand which risks are assgned to it under the contract terms
and conditions. It is therefore important that the contract clauses alocating risk be clear and
unambiguous (Hartman et a, 1996).

2.3.4 Risk Classification

2.34.1 Construction Related Risks

Congtruction risk, which is inherent in the process, arises from such diverse issues as unforeseen
conditions, weather, business climate, and resource availability. Construction risks are a major
element that can significantly affects the final cost of any project. Specifically, how these risks
are allocated has a direct bearing on the final total cost (Zaghloul et a, 2002).

Mitigation measures are the most recommended management method. The mitigation measures
focus on improved planning and implementation of project control systems. Contingency is an
aternative management method in quality problems, poor productivity (time contingency),
changes, and delays. These problems are predictable, which suggests that they can be
anticipated, but their magnitude and cost are very difficult to forecast (Smith et a, 1999).

2.3.4.2 Contractual and L egal Risks

Contractual risks emanate from contracts, and risk is increased with decreased contract clarity as
well as imperfect communication and untimely contract administration (Zaghloul et al, 2002).
Contractual risks arise from the documentation and administration of the construction contracts
(Smith et a, 1999).

Not al contracts alocate risk equitably or such that the power and authority to manage therisk is
alocated aong with the risk itself (Zaghloul et al, 2002). Generally, the contractor is responsible

for the mgority of the contractual and legal risks. Sometimes, other mitigation measures are the
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most common management method (Smith et al, 1999). Many legal and regulatory liability risks
are covered by the various insurance policies purchased by the contracting parties (Usta, 2005).

2.3.4.3 Financial and Economic Risks

Project related financial risks are carried by the contractor, with the greatest exception being the
overal project funding by the owner. Contractor default is a form of financial risk that the owner
can reduce by prequalification, but performance and payment bonds are more directly amed at
shifting the risk to the surety. The contractor obviously has a major risk in the event of contract
default. They can minimize the extent of this risk by carefully selecting projects and avoiding
ventures where they have little expertise. Contractor financial risks often arise from poorly
prepared estimates (Smith et a, 1999).

2.3.4.4 Physical Risks

Force Majeure Risk, as a part of physica risk, describes the circumstances beyond a project
developer’s or government’s control such as natura disasters, war, hostilities, embargo, import,
or export restrictions (Wang et al, 1999).

These are the catastrophic events that might occur during the construction of aproject. Contracts
usually address these risks and minimize their effects with insurance or clauses. However,
without a contract clause addressing natural risks, the contractor will confront the complete risk
and contingency will be the only methodol ogy for him to manage these risks (Kha afalah, 2002).
There are severa clauses in conditions of contract for construction (FIDIC 99) that deal directly
with the natura risks. Sub-clause 8.4 specifies in express terms, that risks concerning the
climatic conditions are shared between the employer and the contractor, in that the employer
shal alow an extension of time if exceptionaly adverse climatic conditions affect the
contractor's construction progress. This also implies that the contractor shall bear the relevant
costs incurred by him due to such risks. It aso implies that under "normal" adverse climatic
conditions, such rainy or cold days, the contractor shall bear the corresponding responsibility
(Zhang et a, 2006).
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2345 Performance Related Risks

Performance related risks includes productivity of labour, productivity of equipment, suitability
of materials, defective work, Conduct hindering performance of the work, labour disputes and
accidents (Panthi, 2007).

2.3.4.6 Political and Social Risks

Political risk describes the risk of government actions that may endanger a project. Actions can
occur at the centra, provincia, or loca levels of government. More specifically, primary
politica risks include change in law, corruption, expropriation, and reliability and
creditworthiness (Wang et al, 1999). Political risks are externa to the project and unpredictable
in frequency and magnitude. The management of politica risks is primarily the owner’s
responsibility, and the management method recommended is usually acontingency (Usta, 2005).

235 Monte Carlo Simulation
The literature is rich enough in terms of risk management tools development. Starting from early
1970’s, lots of studies have been conducted pertinent to risk modeling concept. The Monte Carlo
simulation technique is widely seen in literature. Recently, interest in using Monte Carlo anaysis
for risk assessment has increased. Monte Carlo simulation was named for Monte Carlo, Monaco,
where the primary attractions are casinos containing games of chance. Games of chance such as
roulette wheels, dice, and slot machines exhibit random behavior. The random behavior in games
of chanceis similar to how Monte Carlo simulation selects variable values at random to ssimulate
amodel. When you roll adice, you know that a1, 2, 3, 4, 5, or 6 will come up, but one does not
know which for any particular trial. A ssmulation produces numerous scenarios of a model by
repeatedly picking values from the probability distribution for the uncertain variables and using
those values for the cell (Arikan, 2005). In general, the Monte Carlo simulation is a simulation
method by means of random numbers. Its basic steps are:
i) Assess the range for the variables being considered, and determine the probability distribution
most suited to that variable;
i) Select a value for each variable within its specified range; this value should be randomly
chosen and must take account of the probability distribution for the occurrence of the variable;
iii) Run a deterministic analysis using the combination of values selected for each one of the

variables;
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iv) Repeat a number of times to obtain the probability distribution of the result. The number of
iterations required depends on the number of the variables and the degree of confidence
required, but typically between 100 and 1000 (Khalafallah, 2002).

Monte Carlo smulation is non physical in nature and often employs a mathematical modd with

an objective governed by variables. The total probability range (0 to 100) has to be divided into

parts and the corresponding values of the uncertainty have to be estimated. The five divisions

pattern is shown in Figure 2.2 of the cumulative percentages 0, 25, 50, 75, 100 (Shaath, 1993).

4000
3500
3000

2500
2000
1500
1000 -
500
200

Cost

0% 25% 50 % 75 % 100 %
Probability
Figure 2.2: Typical Uncertainty Profile (Sha'ath, 1993)

Figure 2.3 illustrates the relationship between random number and the cost value. If the number
generated was exactly O, then the cost value corresponding to the 0% cumulative probability
would be picked, which is donated as p(0). Similarly if number generated is equal to 0.75 then
P(0.75) would be picked and so on. On the other hand, if the number generated was (say)
between 0.25 and 0.50, then cost corresponding value would be:

P(25) + Y,

Where Y could be obtained by interpolation as:

i _ P(50) - P(25)
X 0.25- 05
Therefore;
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y= P(50)- P(25).
0.25- 05

?.25 - Number Generatedg

(7]

P(100)

P(75)
P(RN)

Cost

P(50)
P25) [

P(0) : : :
0% 25% 50 % 1 75% 100 %

RN
Probability

Figure 2.3: Uncertainty Profile Value | nter polations (Sha'ath, 1993)

This method has the advantage of allowing the analyst to account for relationships between input
variables and providing the flexibility to investigate the effects of different modeing
assumptions. The disadvantage for this method is correlation between project cost components as
it is assumed that cost components are independent and change in one cost element do not affect
any other component (Magousi, 2007). Nevertheless this disadvantage could be overcome by
creating dependency relationships which control the behaviour of the generated random numbers
as shown in section 6.3.2.6 in sixth chapter of this research.

The construction companies need specia tools to identify, anayze and response to risk
(Magousi, 2007). The following part of the literature review introduces some tools based on

Monte Carlo simulation that were developed to deal with risksin construction projects.
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2351 Integrated Risk Management System for International Construction Projects
(IRMS)
This system was developed by Arikan (2005). IRMS decision support system is designed to
assist users at bidding stage of internationa construction projects. IRM Srisk management model
consists of following jointed phases:
1- Riskidentification.
2- Risk classification and carding.
3
4- Risk revising

Risk analysis and response development.

Figure 2.4 shows IRMS carding process, three rating tasks are carried out as pre-response, post-
response and final rating. In pre-response rating, the values are rated without carrying out
response development. On the other hand, post-response rating is carried out based on the
response strategies developed by the user. Final response rating val ues represent the preferences
of the user based on the rating and response cost values. The user may apply several response
strategies which depend on risk source type, contract clauses, estimated cost val ues, etc.

Final rating value is converted to linguistic term and categorized as low, moderate, significant
and high. The tota project cost calculated from risk analysis by Monte Carlo simulation israised
by the global risk rating value. Global risk sources are the ones which affect the whole project
performance based on political, economical, social and legal country risk sources. In addition to
country risk sources, force mageure risk sources such as war, earthquake, flood, etc. may be

important risk source elements.
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IRM S provides six major and common probability distribution options for the decision maker for
applying risk analysis. These distributions are uniform, normal, triangular, beta, trapezoidal and
custom distribution functions. The results of the Monte Carlo simulation areillustrated in Figure
2.5.
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Figure 2.5: Results of ssmulation in form of cumulative graph (Arikan, 2005)

2.35.2 Project Risk Analysis Program (PRA)

This program was developed by Katmar software. It aims to enable the evaluation of risks on
construction projects, and for the financia contingencies required to cover those risks. The
procedure followed in this program encouraging discipline estimating, and will calculate the
required contingency utilizing Monte Carlo simulation.

Figure 2.6 illustrates the data entry screen of the program, where the user enters the items

description of the project, the likely cost, low cost, high cost, distribution function.
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%4 Project Risk Analysis
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Figure 2.6: Thedata entry screen of the Risk Analysis Program

Figure 2.7 illustrates the final project and the upper and lower limits of that cost. This screen also
shows a brief summery of the basic statistics.
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Figure2.7: A typical " S' curve of overall cost distribution of Risk Analysis Program
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2.4 Response M anagement Process

Response is an action or activity that is implemented to deal with a specific risk or combination

of risks. Risk responses can be categorized into four different forms. acceptance, reduction,

avoidance and transfer (Pipattanapiwong, 2004). The main am of any response and mitigation

strategy is to take a course of action in order to eliminate risks from a project or, at least, reduce
their potential negative implications (Khalafallah, 2002).

(Magous, 2007) has mentioned ways that could be considered by contractors as preventive ways

such as.

Insuring againgt accidents.

Increasing safety measures and tools.

Assign the risk to the owner in the contract.

Include allowance in tender for delay.

Employ a designer engineer to review the design.

Employ quantity surveyor.

Assign the risk to the supplier.

Subcontract parts of the work.

Buy and store materials in advance.

Have the company's bank accounts distributed in different currencies.
Take the currency exchange rates into congderation in the pricing phase.
Undertake early enquiries.

Daily documentation of events with supervisor.

Employ a high professiona project manager.

Employ highly skilled manpower.

Magousi (2007) has aso mentioned other steps that could be considered as mitigative ways such

as

Increasing work hours.

I ncreasing manpower.

I ncreasing equipment.

Provide dternative design.

Increasing subcontract works as much as possible.

Closer supervision to subordinates for minimizing abortive work.
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24.1 Risk Avoidance
Risk avoidance means the rejection or change of an aternative to remove some hidden risks. For
example, if a construction method is contingent on rain, the contractor could avoid schedule
delay by adopting another construction method that will not be influenced by rain. (Wang et al,
2003). This strategy involves the elimination of the causes of risk. Risk avoidance may involve
adopting aternative methods of construction, using the exemption clauses in the contract, or
simply not bidding for the project. Risk avoidance approach should be addressed whenever the
level of risk is high enough to render a project unfeasible (Khalafallah, 2002). Usta (2005)
mentions that contractor can avoid the risk by many methods, which include the following:

Do not bid on the project.

Tender avery high bid.

Place conditions on the bid.

Do not bid on the high risk portion of the contract.

2.4.2 Risk Mitigation

This method is directed towards decreasing the contractor's potential exposure to risk. Risk
reduction methods may sometimes require some initial investment which should then reduce the
likelihood of the risk occurring. Risk reduction should be addressed whenever the level of risk is
unacceptable and aternative action is available. Risk reduction invariably leads to greater
confidence regarding the project's outcome (K halafallah, 2002).

Wang et a (2003) mention that risk mitigation denotes reduction of the occurring probability or

the expected losses of some potentia risk.

24.3 Risk Retention

Risk acceptance or risk retention is the most common method to dealing with risk. Parties facing
risks will not take any action to encounter with those risks if they employ this technique. This
method of risk retention should be used when all the avenues for other risk response strategies
are blocked (Khalafallah, 2002) or none of the other strategiesis possible (Magousi, 2007).

Risk retention includes two conditions: unplanned risk retention, where the manager does not
take any action for some risk whether he or she is conscious of the risk or not; and planned risk
retention, where the manager decides to take no action for some risk after cautious evaluation
(Wang et d, 2003).
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In this method, residua risks undergo a detailed quantitative anaysis in order to alocate an
appropriate level of contingency for their potential implications. This does not imply that these
risks would by then be ignored and not monitored throughout the cycle of the project. In fact,
they should be under the eye and control of management in order to ensure that they are
contained within the contingency level (Khaafalah, 2002). Hok (2005) mentions that the
contractor who has redlized that al these risks are imposed upon him must prepare his bid by
evauating especialy the risks related to design, unforeseeable events, Ste data and accuracy of

employer's requirements.

244 Risk Transfer

Risk transfer means the switch of risk responsibility between contracting parties in a project
(Usta, 2005). Through negotiation, the contractor can transfer risk to other parties such as the
owner, subcontractors or suppliers. Commonly this can be achieved through a provision in a
contract or a new contract placement. Transfer of risk comprises the passing of risks to those
who are more capable of maintaining control and influencing the outcome of the risk
(Khaafalah, 2002). Yet, what we usually think of as a transfer of risk is adso a transfer of
responsibility (Baker, 2002).

In congtruction practice, contractual transfers of risk are quite common (Pipattanapiwong,
2004). This can be achieved by adding specific clauses to the contract (Magousi, 2007). Wang
(2003) mentions that contractors usually use three risk transfer methods to relieve of risks and
responsihilities. They are insurance, subcontracting and involvement of claims to the owner for
financia losses or schedule delay.

Insurance is a frequently used method of handling risk for compensating the financial losses
resulting from risk events. The mgjority of contractors rely upon insurance for the more serious
loss exposures through the purchase of an insurance policy with certain deductibles. There are
different insurance policies designed to cover loss or damage to contract works, congruction
plant and equipment, and construction machinery. They aso provide cover for third party
liability up to specific limit (Sobiel et a, 2005). By subcontracting, the contractor will transfer
parts of the risks to the subcontractor. Contractual adjustments can involve claims to the owner

for financial losses or schedule delay resulting from risk events. Most non-insurance risk
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transfers are accomplished through provisions in contracts such as hold-harmless agreements and

indemnity clauses or contractua adjustments (Usta, 2005).

25 Markup

In the construction industry, bidding is generaly the most popular form for contractors to secure
the right to provide services in a new job. Whether or not the bid price is reasonable is an
important factor for the risk assessment of projects. Other conditions being similar, the
reasonable of the bid price will lead to lower risk for contractor (Fang et a, 2004). Identifying
the optimum markup for a job is an essential part of contractor's bid preparation. Markup is
defined as the sum of contingencies and profit. Markup is usualy calculated as percentage of the
sum of overhead and direct costs for material, labor and equipment. Determining the markup size
for a construction project is not an easy task. The complexity of this issue is magnified by many
influencing factors and the uncertain potential outcomes of the decison (winning or losing the
contract). Many uncertain and complex factors are involved in the early stage of bid preparation,
such overall economy, competitiveness of other bidders, etc. Moreover, the relationship among
the factors is dynamic and complex. Therefore, for a long time, markup estimation has been
perceived as a kind of mysterious work, mainly based on the estimators' intuition and experience,

with some specific rules and constraints applied (Liu et a, 2005).

2.6 Responsibilitiesand Liabilities

Liability is the legal concept of being subjected to the power of another or to a rule of law
requiring something to be done or not done. Thus a person who contracts to sell goodsis liable to
deliver them and the buyer is liable to pay the price. Each is required by law to do something,
and can be compelled by lega process at other's instant to do it. A person is said to be under a
liability when he is, or at least may be, legaly obliged to do so or suffer something. Thus, one
may be said to be liable to perform, to pay, to be sued, to be imprisoned, or otherwise to some
legal duty or legal consequences. Liability may arise either from voluntary act or by force of
some rule of law. Thus, a person who enters into a contract thereby becomes liable to perform
what he has undertaken, or to pay for the counterpart performance, or otherwise to implement his
part of the contract. Whilst these two notations of responsibility and liability are expressed into
two different words in English language, in other languages one may find them to be combined

in one expression. The difference between the two concepts is that the obligation under the law,
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for example, in the French language where the word "responsibilite” is used to mean lega
responsihility (Bunni, 2005).

Responsibilities are those actions that should or should not be done by the contractor under the
conditions of contract. The cost impact of those responsibilities is considered as deterministic,
where they are not or negligibly, subjected to probabilistic functions. Paying for insurance,
permits and licenses is an example of deterministic responsibilities that the contractor may bear
under the conditions of contract (Bunni, 2005).

2.7 Risk Allocation in Contracts

Any construction project involves risk and there is no possbility to eliminate al the risks
associated with a specific project. All that can be done is to regulate the risk alocated to different
parties and then to properly manage the risk. This can be done through the language of the
construction contract. Regarding risk alocation, the concept of “limitation of liahility” dates
back more than three hundred years, when the British Parliament declared, as part of Maritime
Law, that a ship’s owner should not bear greater liability than the value of the ship’s hull
(Zaghloul et al, 2002).

The contract terms and condition should clearly state the allocation of risksto the various parties. It is
not sufficient to have vague conditions where it is unclear who is responsible and could lead to
misunderstanding. Such misunderstanding could result in disputes or even project failure (Liu et al,
2005). There are two ways of agreeing the allocation of risks in formal contracts. negotiating
detailed terms and conditions, or using a standard form (Tate, 2003).

2.7.1 Risk Allocation by Negotiation

Many construction contracts are based on industry-wide standards, either hastily modified and
executed during a hurried tendering process or kept at arms length while works proceed on a
letter of intent. Good practice demands open and frank negotiations about the allocation of risk.
Many large clients and consultants make this kind of negotiation part of their standard practice
(Hughes, 2006).
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2.7.2 Risk Allocation by Standard Conditions of Contract

One measure of contract's efficiency and effectiveness is its ability to clearly assign risks
between contracting parties. Clear risk assignment means that both contracting parties have the
same understanding of risk appointment and risk management accountability. Contracting parties
who do not have an identica understanding of risk accountability may mismanage a risk event
by assuming the event or its consequences are not their responsibility, mismanaged events cause
project inefficiencies and make contract relationship adversarial. The resulting impact on project
execution ultimately increase project cost (Hartman et al, 1996).

The purpose of standard forms of contract is to facilitate the contractual arrangements between
actors in a project. Standard forms of contract are readymade terms and conditions when making
a contract. The standards vary from country to country and from one type of project to another
(Andersson et al, 2002). The existence of a unified, standardized and fair contract such as FIDIC
contract will contribute in improvement the construction industry and creating successful

relations between the contract parties (Murtaja, 2007).

2.7.3 Risk Allocation by Contract Clauses
Condruction is a process governed by complicated contracts and involving complex
relationships in severa tiers, and there are many risks involved in construction projects (Abdou,
1996). General conditions of contract clauses principaly identify how the risks inherent in
construction are apportioned between two parties to the contract, the employer and the contractor
(Yogeswaran, 1997).
Usta (2005) assumes that the clarity in a contract can be achieved by:
Using simple and commonly occurring language;
Using identical phrases where possible;
Excluding contract specific data so that there is no need to change, delete or add to the
core conditions of contract;
Setting out duties and responsibilities clearly and precisely, using engineering
terminology common to al disciplines wherever possible;

Not attempting to paraphrase existing law;
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Settling for clarity above fairness in minor matters which would involve complicated
text; and

Omitting matters which are more effectively covered in the technica specifications.
Normally, owners alocate risks through contract clauses (in bid document) before contract is
awarded to contractor. Contractor cannot influence how owner allocates risks through these
clauses. Therefore, contractor needs to understand his responsibility of risksin contract (Wang et
al, 2003).

2.74 Contract Wording

When disputes between contracting parties are caused by different contract clause interpretation,
a method frequently used to avoid future conflict is to revise the clause wording. The author of
contract usually tightens up the words in an effort to more clearly alocate risk. Often this takes
the form of an exculpatory clause to ensure that such arisk is clearly allocated to the contractor
(Hartman et a, 1997).

It comes as no surprise that parties to a contract often include contract language designed to shift
risk to the other party so that the bases for clams and disputes are eliminated. For example,
making a contractor responsible for the impact of unanticipated site conditions may effectively
preclude recovery of additional costs caused by such conditions. Similarly, contract dispute
clauses can be drafted so that even the submission of a valid claim is made nearly impossible, a
practice which actually encourages litigation. Such contract provisons, however, do not prevent
disputes from occurring (Jannadia et al, 2000).

2.8 Standard Forms of Contract

Too often construction seeks to standardize relationships that are too complex and unique for all
projects (Hughes, 2006). The genera conditions are the legal standards that have been
established to promote fair and objective contractual stipulations between al parties involved in
construction projects. A primary benefit of usng standardized general conditions is that the
document has been prepared with the advice of legal counsel and experienced professionals.
(Murtga, 2007).

Contractors and employers often rely on Standard Terms and Conditions (STCs) to govern their
relationship. No doubt, these are helpful instrument, but they should be used with awareness and
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care. When STCs constitute a part of a contract, it is essentia for the contracting parties to truly
understand how they allocate costs and risks between the parties and what requirements they set
for variation and communication of claims, notifications, etc. (Kavaleff et a, 2004). There are
advantages and disadvantages to standardizing contract forms, but it seems that common practice
in the construction industry favours their use as a matter of policy (Hughes et a, 1999).

There are obvious advantages to using detalled contract provisions based upon a standard form
of contract which holds a reasonable balance between the requirements and interests of the
parties concerned and in particular alocates fairly the risks and responsbilities between the
contracting parties. The use of standard conditions of contract will not only facilitate the
successful completion of a contract but will result in lower tender prices, as tenderers will be
familiar with the conditions that will apply under the contract. This implies that they will not
need to make financial provision for contract conditions with which they are not familiar and
whose consequences they may have difficulty in assessing (Usta, 2005).

Standard form contracts offer a useful point of reference for those indde and outside the
industry. Standard forms enable consistency of roles from one project to another. In this sense,
the standard forms lay down the duties that can be expected from various professionals in the
process. It is then easy to refer to the standard form for guidance about roles, duties and
responsibilities. Those at the periphery of the industry benefit from the continuity provided by
standard forms: insurers can connect their policies to clauses in a particular standard form;
funders often relate to the process through their understanding of a particular standard form;
accumulated judicia precedents related to particular standard forms help to develop an
established view of contract practice. If there were no standard forms, people would be forced to
think about roles and responsibilities at the outset of each project (Hughes, 2006).

It is necessary for contract conditions to be clearly written in terms of contract language, fairness
of clauses and clear definition of roles and responsibilities of parties. Contracts are often
prepared with emphasis on owner’s rights and contractor’s obligations (Ogunlana et al, 2000).

2.9 Federation I nternationale Des I ngenieurs-Conseils (FIDIC)

FIDIC (Federation Internationale Des Ingenieurs-Conseils) is the French acronym for the

international federation of associations of independent consulting engineers.
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The FIDIC was originally founded in Ghent, Belgium in 1913 by the nationa associations of
consulting engineers of Belgium, France, and Switzerland. Today, the FIDIC represents
associations from approximately 60 countries around the world. The first edition of the FIDIC
conditions of contract was published in 1957 and was based on the English domestic conditions
from the English Ingtitution of Civil Engineers (ICE). FIDIC conditions of contract became most
widdly used during the construction boom in oil producing countries following the significant
increase of oil prices in 1973 (Lina, 1997). FIDIC conditions of contract are the most widely
used international construction forms of contract in the world. FIDIC conditions of contract for
construction are the standard conditions used for over 30% of civil works in the Middle East and
amost al of the congtruction projects financed by the World Bank. The FIDIC conditions are
also becoming the international “common law” of construction contracting (Seifert, 2005).

FIDIC has recognized that radica changes that are taking place not only in the engineering field
but aso in all other fields at the global level. The magnitude and rapidity of these changes
require special attention and maor changes in strategies and approaches from the consulting
engineering firms (Tortgada, 2000). The main users of the standard are engineers and
contractors working internationally. Among financiers that demand the FIDIC contract for their
projects are the World Bank (WB), the Asan Development Bank (ADB) and different United
nations (UN) bodies (Andersson, 2002).

2.9.1 FIDIC Advantages

FIDIC contracts are concerned that they have traditionally been based on the principle of
balanced risk sharing and have been widely accepted by the employer and contractor as
reasonable compromise (Osinski, 2002). The generad conditions were drafted on the principle
that users would find it more convenient if any provisons which they did not wish to apply could
simply be deleted or not invoked, than if additional text had to be written in the particular
conditions. Therefore, some of the provisons contained in the general conditions might be
inappropriate for an apparently typical contract. The basc concept was to provide maximum
convenience for users, particularly for those who prepare the tender documents (Booen et al,
2001).

A further advantage of this standard form is the availability of commentaries and literature for

less experienced users, as well as arbitration awards providing specific lega interpretations.

27



Commentaries can be useful in reducing the incidence of disputes after sgning of the contract,
because they will let the parties know how a certain contract clause would be interpreted by
reasonable, independent person. Finally, as a result of the allocation of risks being standard, the
contractor will be able to evaluate what risks he needs to include in his price and optimize his
calculations at the tender stage (Osinski, 2002). Most international infrastructure projects use the
standard contract conditions prepared by FIDIC (Firman, 2006).

FIDIC gandard forms are widdly used internationally, which should lead to contractor
confidence and lower risk contingencies. The FIDIC forms have been adopted by organisations
such as the European Commission, the World Bank, the Idamic Bank for Development and the

Asian Development Bank (Allan, 2007).

2.9.2 FIDIC Disadvantages

FIDIC standard contract includes clauses dealing with the normal changes expected to occur in
contract. Unfortunately, it is not so well adopted to cope with large number of changes. FIDIC
assumes the project to be reasonably well defined prior to contract signature and that the
contractor’s unit prices remain valid during the contract. Clearly with so many changes, the
contractor has easly been able to demonstrate that his original tender prices can no longer be
valid and that new rates are required. The determination of new rates, which, following proposals
from the contractor is carried out by the consultant engineer, is a difficult process that inevitably
leads to disagreement and dispute. A second problem that arose in trying to implement the FIDIC
contract when faced with such fundamental changes was that of contractor involvement in
decisions relating to design and construction techniques. Under FIDIC, the contractor is expected
to carry out the construction work in accordance with the drawings, specifications, planning etc
as was presented to the contractor when he compiled his offer (Watson, 2001).

The wide usage and acceptance of the FIDIC contract is not, however, without its problems. In
redrafting the FIDIC contract conditions to suit a certain project, very often, some clauses are
biased against the contractor often if they are strictly applied. Where the negotiations are on a
"take-it-or-leave-it" bass and these are not uncommon in international contracts where owners
rely on their "strength" and advantage during negotiations, the consequences can be quite serious
(Matter, 2001).
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29.3 FIDIC99
In 1999, FIDIC published the first edition of four new standard forms of contract:

2.9.3.1 TheRed Book

The red book is used when the contract is of the measurement or bill of quantity contracts. In
these types of contracts there is a separation of construction and design (Owen, 2003). This form
of contracting goes back to the mid-nineteenth century and is widely used; however it is
decreasing in popularity. This is because more and more lump sum contracts are being used
where the risk isalocated to the contractor (Andersson, 2002).

The General Conditions of Contract (GCC), which are the core of the standard form, consist of
twenty chapters that deal with the obligations, rights responsbilities and risk alocations of the
parties concerning contract price/payment, quality and schedule, and the procedures for clam
and dispute resolutions (Zhang et a, 2006). Conditions of contract for construction (Red Book)
are recommended for building or engineering works designed by the employer or by his
representative, the engineer. Under the usua arrangements for this type of contract, the
contractor constructs the works in accordance with a design provided by the employer. However,
the works may include some elements of contractor-designed civil, mechanical, electrical and/or

construction works (FIDIC Conditions of contract for construction, 1999).

2.9.3.2 TheYellow Book

Conditions of contract for plant and design-build which are recommended for the provison of
electrical and/or mechanica plant, and for the desgn and execution of building or engineering
works. Under the usual arrangements for this type of contract, the contractor designs and
provides, in accordance with the employer's equipments, plant and/or other works, which may
include any combination of civil, mechanical, electrical and/or construction works (FIDIC
Conditions of contract for construction, 1999).

In yellow book, valuation and payment based on lump sum with payment plan, but re-
measurement possible (Jenkinson, 2002).

2.9.3.3 TheSilver Book
The silver book is used when mainly private ingtitutions finance a project and is an Engineer
Procure Construct (EPC) project (Andersson, 2002). Conditions of contract for EPC/turnkey
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projects which may be suitable for the provision on a turnkey basis of a process or power plant,
of afactory or smilar facility, or of an infrastructure project or other type of development, where
(i) a higher degree of certainty of fina price and time is required, and (ii) the contractor takes
total responsibility for the design and execution of the project, with little involvement of the
employer. Under the usual arrangements of turnkey projects, the contractor carries out all the
Engineering, Procurement and Construction (EPC), providing a fully-equipped facility, ready for
operation at the "turn of the key" (FIDIC conditions of contract for construction 1999).
Jenkinson (2002) has defined some Special Features of the Silver Book:

Responsibility for design lies with contractor.

Employer’s requirements usually a ‘performance specification’ (functiona basis).

Contractor carries out all engineering, procurement, construction, ready for operation at

the ‘turn of akey’.

No engineer - instead the employer

Lump sum contract price (but adjustmentsin limited specified cases).

Testing procedures to demonstrate achievement of specified end result.

Contractor carries mgjority of risks, so employer pays more.

Small number of tenderers with negotiation.

Contractor is given freedom to use own methods.

Has to prove reliability and performance.

2.9.34 The Green Book (Short Form of Contract)
Short form of contract which is recommended for building or engineering works of relatively
small capital value. Depending on the type of work and the circumstances, this form may also be
suitable for contracts of greater value, particularly for relatively smple or repetitive work or
work of short duration. Under the usual arrangement for this type of contract, the contractor
constructs the works in accordance with a design provided by the employer or by his
representative (if any), but this form may also be suitable for contract which includes, or wholly
comprises, contractor-designed civil, mechanical, eectrica and/or construction works (FIDIC
conditions of contract for construction 1999).
Jenkinson (2002) defines some special features of the green book:

US$ 500,000 and six months duration
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Simple and repetitive works

All provisions necessary in 15 clauses

Language uncomplicated and simple

Incorporated in World Bank Standard Bidding Documents for Simple Works.
Balanced risk sharing - no engineer

Design by either party - al types of construction

Payment on lump sum or any other basis.

2.9.4 FIDIC and Risk

Risks have been defined better in FIDIC conditions. FIDIC examines the relations between the
employer and the contractor in more details. Most of the risks are charged by contractors in
FIDIC construction contracts (Ugur et a, 2006). Risk analysis is becoming a frontline science in
construction projects. Most of the risks are being placed upon contractors. Unfavorable ground
conditions, strikes, weather conditions, shortages of labour and materials are now regularly
allocated on the contract as a contractor’s risk. The contractor should prepare proper planned risk
management to accommodate his risk items which cannot be accurately predetermined in terms
of time involvement, and also to provide time for correcting mistakes (Usta, 2005).

In genera, the contractor accepts all the risks that are not specifically allocated to the employer.
The employer’s liabilities include what are known as special risks, which are described out in
Clause 17.3. Murdoch (2003) claims that FIDIC holds the view that there should be a tota
l[imitation on the contractor’s liabilities, which can be agreed at any level by the partiesif they so
wish, but otherwise will default to the contract price. An analysis of therisk alocationsin FIDIC
conditions of contract for construction reveals that, while a number of risk alocation principles
are theoretically correct, more redistic considerations should be made of risk alocation in the
construction contract, i.e. language clarity and the particular contextua construction culture
(Zhang et a, 2006).

2.10 Contract General Conditions Used in the Palestinian Territories

The environment of congruction in Paestine is abnormal as compared with world wide
construction environments. The cause could be the extraordinary circumstances where the
construction field has been consolidated, due to the occupation forces which have a strong

effect on the Palestinian economy including congtruction field (Rustom, 2004).
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Before the year 1994, the used general conditions were very concise and consist of technical,
financid and administrative conditions. There were three types of general conditions in the Gaza
Strip:
a) Generd conditions which were used by the municipalities, in Arabic. These conditions
were originaly quoted from Isradli contracting system;
b) Generd conditions that were used in the public works department which were originally
guoted from Israeli contracting system (technical, legal and financial items) and;
c) Generad conditions that were used by the United Nations Relief and Works Agency
(UNRWA) in English.
After the year 1994, there were many relatively large scale projects which had been funded by
international donors. Other types of general conditions had been introduced by international
donors. This variety of general conditions creates a challenge and source of problems that face
the loca construction industry since these types of general conditions of contract do not
frequently suit the special loca circumstances of the Palestinian Territories. These problems are
such as.
Because of different sources of these conditions, many of the contractors were
improperly pricing and tendering. This produces problems between the supervision
and contractor during execution that lead to loss and delay in the project.
Donors usualy impose their own contract for a certain project, which frequently
lead to increase in cost estimates and misinterpretation of the contract clauses
during execution (Rustom, 2004).
In the Palestinian Territories ill, there are many genera conditions of construction contract
used by different ingtitutions (Murtga, 2007). The FIDIC 87 contract is still used in the
construction projects. The Palestinian National Authority (PNA) has recently adopted condition
of contract for congtruction (FIDIC 99) to be a unified formal contract for construction projects.
While, local project performance faces several contractua problems such as delays, litigation,
and additional costs which are the consequences of disputes (Murtaa, 2007).
Murtagja (2007) has adso summarized the standard contracts used in the Palestinian territories.
Those include Palestinian Central Tendering Department (PCTD) contract, UNRWA Contract,
United Nations Development Program (UNDP) contract, Palestinian Economic Council for
Development And Reconstruction (PECDAR) contract, United States Agency for International
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Development (USAID) contract, World Bank (WB) contract, European Union (EU) contract,
Danish Project "Support the Municipal Development and Management” in the Gaza Middle Area
(SMDM) contract.
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Chapter Three
Resear ch M ethodology

3.1 Introduction

This chapter shows the data collection procedure adopted for this research. It aso
provides a broad view of the questionnaire design, target population, survey samples
and evaluation of the computerized system. In the previous chapter, the conditions of
contract for construction (FIDIC 99) clauses were analyzed. The clauses which have
potential cost impact on contractor have been the core subject matter of the
guestionnaire.

3.2 Research Strategy

Research strategy can be defined as the way in which the research objectives can be
guestioned (Naoum, 1998). The first step of this research includes a comprehensive
summery of literature review in order to support the survey methodology. The second
step represents the analysis of conditions of contract for construction (FIDIC 99). This
analysis focuses on extracting clauses which have potential cost impact on the
contractor’s project cost estimates.

The risk factors included in the FIDIC 99 clauses were extracted and structured in a
way that enables the contractor to evaluate them easily. The risk factors were classified
according to Panthi (2007) into five categories: construction related risks, performance
related risks, contractual and legal risks, physical risks and political and social risks.
The responsbility factors which have generally deterministic cost impact on the
contractor have also been extracted and structured.

The third step of this research is the data collection. This step includes revising and
prioritizing of cost impact factors which were implied from the clauses of conditions of
contract for construction (FIDIC 99). It also includes investigating the local practice
related to estimation of cost implications of contracts in the Gaza Strip. A questionnaire
is used as a data collection tool. The fourth step of this research is to analyze the data
collected by using MS Excel applications. The fifth step is to develop a system that
calculates the cost impact of adopting conditions of contract for construction (FIDIC
99) on contractors of the Gaza Strip. The procedure followed in this system encourages
disciplined estimation, and helps calculate the required contingency using the Monte
Carlo simulation probabilistic technique.



The sixth step is to computerize the proposed system and have it user friendly. It sums

up the cost of responsibility and risk factors and allows the contractor to use mitigation

actions to reduce the cost impact of risk factors and then the system calculates the effect

of mitigation actions along with the final cost impact.

The seventh step of the research is to evaluate the system. It is distributed to five local

contractors who are classified first rank contractors according to Palestinian Contractors

Union (PCU) and allows them to use the system and answer a questionnaire designed to

evaluate the system. The feed back is considered to improve the quality of the system.

These steps satisfy the project objectives and collectively achieve the research am as

shown in Figure 3.1.
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Figure 3.1: Methodology flow chart
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3.3 Questionnaire Development

The questionnaire has been used as atool to collect data which is directly related to this
study. The questionnaire is probably the most widely used data collection technique for
conducting surveys. It is most suited to surveys whose purpose is clear enough to be
explained in a few paragraphs of print, in which the scheme of questions is not over-
elaborated. Questionnaires have been widely used for descriptive and analytical surveys
in order to find out facts, opinions and views of what is happening, who, where, how
many and how much (Naoum, 1998).

The questionnaire was developed in Arabic language (Annex No. 2). An English
version was also prepared (Annex No. 3) for documentation purposes.

3.4 Pilot Study

A pilot study was conducted to evaluate the questionnaire. A sample of 5 experienced
persons was contacted to evaluate the questionnaire. Generaly, it appeared that
respondents had no difficulty to understand and can easily complete the questionnaire.
Minor modifications to the questionnaire were carried out accordingly.

3.5 Questionnaire Design

To ensure obtaining a serious and meaningful response to the questionnaire, as many
interviews as possible were conducted with respondents to explain the objectives of
each part of the questionnaire to avoid any misunderstanding and to gain any relevant
dataregarding their answers.

The questionnaire consists of three parts as the following:

Part 1: Contractor's profile

The contractor profile part was designed to show the population properties in terms of
types of executed projects, position of the respondent and the status of the contractor in
the past 5 years. This part was mainly designed according to study of previous

researches e.g. Magous (2007) and Murtaja (2007).

Part 2: Contracting general information

The contracting issues part was designed to show the respondent's perceiving the
conditions of contract for construction (FIDIC 99), the history of contractor regarding to
contracting conditions of contract and evaluating of the features of conditions of
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contract for construction (FIDIC 99). This part was designed according to study of
previous researches related to the subject, e.g. Khalafallah (2002) and Hughes (1996).

Part 3: Risk and responsibility factors

The third part of the questionnaire was designed to prioritize the risks and
responsibilities implied from the conditions of contract for construction (FIDIC 99) on
contractor's project cost estimation. This part was designed after studying and analyzing
of the conditions of contract for construction (FIDIC 99) and extracting the cost impact
clauses in terms of risks and responsibilities. Previous studies were conducted to
support this part, e.g. Ugur (2006) and Zhang (2006).

3.6 Research Population

The population of this research includes contractors of Gaza Strip who are classified
under the first (A and B) and second classes in the various types of work fields by the
Palestinian Contractor's Union (PCU). The target group was the people who are
involved in pricing and decision making processes within the contractor's companies.

3.7 Survey Samples

Seventy one copies of the questionnaire were distributed to local contractors with
characteristics as mentioned in section 3.7. The distribution was based on a contractors
classification list obtained from PCU and also based on the ability of the researcher to
contact these contractors. Thirty two questionnaires were answered and received, which
represents 45% response rate. No doubt that this rate is relatively low, but the abnormal
political, social and financial situation and the siege on the Gaza Strip led to such alow

response rate.

3.8 Limitations of the Research

Contractors classification of first (A and B) and second classes by the Palestinian
Contractor Union (PCU) represent the population of this study. Other classes were
excluded. The researcher focuses on having high quality and credibility answers which
could only be obtained from experienced people. First and second classes contractors

are assumed to satisfy this requirement.
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3.9 Relative Importance | ndex

The respondents were asked, in the third part of the questionnaire, to express their
judgment on the impact of adopting the conditions of contract for construction (FIDIC
99) in terms of responsibilities and risks on the project cost estimate.

Relative importance index is calculated in equation 3.1 according to Sampasivan
(2007).

[o]
W + + + +
Relative Importance Index (RII) = iN _ onl+4n2 irll\lg 2n4+1n5

Where w is the weight given to each factor by the respondent, n1 = number of

...Equation 3.1

respondents for the highest rank (very big) , n2 = number of respondents for the answer
of (Big), n3 = number of respondents for the answer of (medium), n4 = number of
respondents for the answer of (small), and n5 = number of respondents for the answer
(very small), (A) is the highest weight and (N) is the total number of respondents. The

relative importance index range is from zero to one.

3.10 Developing and Evaluation of the Computerized System

Conditions of contract for construction (FIDIC 99) was officially adopted in the
Palestinian territories. Under FIDIC 99, most of risks are charged by contractors (Ugur
et al, 2006).

Most contractors estimate the impact of risks and responsibilities on their bid price
manually in the absence of suitable tools for this purpose. This gives more credibility to
the goal of this study to develop a computer-based system to help Palestinian
contractors in better estimation and management of risks and responsibilities included
in the conditions of contract for construction (FIDIC 99) for any given project.

The development process of the computerized system was based on some concluded
ideas from literature review. The software was developed using Visua Basic
Applications (VBA) in MS Excel. Many tests were conducted after and while
developing of the system and discussed with the supervisor where some improvements
were made accordingly.

Verification tests were carried out to ensure that the system is running correctly as
shown in section 6.5.1. They include Antibugging, deterministic model, continuity
testing and degeneracy testing. Model validation tests were also carried out to ensure
that the system results are redlistic and useful, as shown in section 6.5.2. These
validation tests include expert intuition.
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A structured questionnaire was also used to evauate the system. The evauation
guestionnaire was designed in Arabic language (Annex No.4). The questionnaire was
designed in a way to enable the developer to get redlistic feed back. The questionnaire
consists of several questions. Some of these questions were designed as open questions
in which the respondent can freely write down his comments and opinions.

For documentation purposes, the questionnaire was also developed in English language
as shown in Annex No. 5.
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Chapter Four

Review of Conditions of Contract for Construction (FIDIC 99)

4.1 Introduction
This chapter was mainly prepared to review the clauses included in the conditions of contract
for construction (FIDIC 99). The clauses which have cost impact, from the contractor point of
view, have been extracted and structured into two main categories:

1- Risk clauses (probabilistic cost impact).

2- Responsibilities clauses (almost deterministic cost impact).
In this chapter, the clauses which allocate risks on contractor are collected and structured in a
way that enables the contractor to estimate the cost impact of these risks. The clauses which
allocate responsihilities on the contractor are also collected and structured to enable the
contractor to calculate the cost impact of these responsihilities. This enables the contractor to
calculate the overall cost impact of risk and responsibility factors extracted from conditions
of contract for construction (FIDIC 99). This will make the contractor aware of such cost

impact at bid pricing phase.

4.2 Risk Clauses

All construction projects involve risks and there is no possibility to eliminate all the risks
associated with a specific project. Management of risk requires identification and analysis of
risk factors. Contracts are the grounds where risk allocation schemes between parties are
settled and risk reward mechanisms are defined. Since contractors are usually unable to
influence the contract conditions and clauses, they should understand which risks they are
retaining under contract conditions. Thus, successful management of risks requires
understanding of contract clauses and identification of risk factors (Usta, 2005).

It is important for the contractor to well understand the risks included in the conditions of
contract for construction (FIDIC 99) and identify these risks. These risks should be precisely
considered at cost estimation when pricing the bid.

4.2.1 Conditionsof Contract for Construction (FIDIC 99) Survey for Risk Factors
The conditions of contract for construction (FIDIC 99) has been surveyed in order to
locate and extract risk factors from the relevant clauses.
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4211 Chapter 1 (General provisions)
Clause 1.9 Delayed drawings or instructions

"If and to the extent that the engineer's failure was caused by any error or delay by the
contractor, including an error in, or dday in the submission of any of the contractor's
documents, the contractor shall not be entitled to extension of time, cost or profit".

Under this clause, the contractor shal bear the consequences of the risk "Delayed
drawings or instructions due to contractor's fault". These consequences may include
planning errors, delay in approval, late approval of drawings, late payment, specifications
and drawings inconsistencies and scheduling errors.
Implied risk:
§ Delayed drawings or instructions due to contractor's fault.

4.2.1.2 Chapter 2 (Theemployer)
Clause 2.1 Rights of accessto the site

"If and to the extent that the employer's failure was caused by any error or delay by the
contractor, including an error in, or delay in the submission of any contractor's
documents, the contractor shall not be entitled to such extension of time, cost or profit"

The typical risk which the contractor is liable for under this clause is "Employer failure to
give right of access or possession of gsite" if this failure was caused by the contractor.
When this failure occurs, the schedule starting point will be delayed, and hence the time
schedule will be defected. The contractor bears the consequences of this risk which may
include cost overrun due to schedule delay.
Implied risk:
§ Employer's failure (caused by contractor) to give right of access or

possession of site.

4.2.1.3 Chapter 4 (The contractor)

Clause 4.1 Contractor's general obligations

"The contractor shall provide contractor's personnd, goods, consumables and other
things and services... The contractor shall be responsible for all contractors’ documents,
temporary works...... , if the contract specifies that the contractor shall design any part
of the permanent works, the contractor shall be responsible for this part”

Under sub-clause 4.1 the contractor shall bear all the consequences of the risks of
unavailability of the required materials and equipment (Zhang, 2006). The contractor
shall also bear the consequences of the risks of contractor's document loss or damage,

temporary works loss or damage and permanent works designed by contractor failure.
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Implied risks:
8 Non-availability of contractor's goods, consumables, etc.
§ Contractor's documents loss or damage;
8§ Temporary works loss or damage;
8§ Failure of permanent works designed by the contractor.
Clause 4.2 Perfor mance security

"The contractor shall ensure that the performance security is valid and enforceable until
the contractor has executed and completed the works and remedial of defects. The
employer shall not make a claim under the performance security except for: a) failure
by contractor to extend the validity of the performance security, b) failure by the
contractor to pay the employer an amount due, and c) failure by the contractor to
remedy a default"

Under this clause, the contractor is subjected to liquefy the performance security as a
result of contractor's failure to extend the validity of performance security, failure to pay
the employer a due amount and failure to remedy a defaullt.
Implied risks:
§ Failureto extend the validity of performance security;
§ Failureto pay the employer a due amount;
§ Failure to remedy a defaullt;
Clause 4.4 Subcontractor

"The contractor shall be responsible for the acts or defaults of the subcontractor, his
agent or employees asif they were the acts or defaults of the contractor”

Zhang (2006) specifies the acts or defaults by the subcontractor as contractor's
behavioural risk which could be implied from sub-clause 4.4.
The consequences of such risk may include unsatisfactory quality of subcontractor's
skills, deficiency of supplier quality of materials and subcontractor's misact.
Implied risk:
§ Faults or misacts of the subcontractor;
§ Deficiency of suppliers.
Clause 4.7 Setting out

"The contractor shall be responsible for the correct positioning of all parts of works and
shall rectify any error in the positions, levels, dimensions or alignment of the works"

Under clause 4.7, the contractor shall bear the consequences of any error in the positions,
levels, dimensions or alignments. These consequences may include demolishing and

rework.
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Implied risk:
8  Error in the positions, levels, dimensions or alignments.
Clause 4.8 Safety procedures
"The contractor shall comply with all applicable safety regulations...."

Under clause 4.8, the contractor shall bear the consegquences of his failure to comply with
safety regulations. These consequences may include loss due to fire or accident, poor site
safety and cost overrun.
Implied risk:
§ Failure to comply with safety regulations.
Clause 4.10 Site data

"To the extent which was practicable (taking account of the cost and time), the
contractor shall be deemed to have obtained all necessary information as to risks,
contingencies and other circumstances which may influence or affect the tender or
works. To the same extent, the contractor shall be deemed to have inspected and
examined the site, its surroundings...."

Under clause 4.10, the contractor shall bear the consequences of the risk "Miss of data"
related to work execution. These consequences may include unforeseen ground
conditions, subsurface problems and inefficient information to contractor for preparing
bid.
Implied Risk:
§ Missof siterelated data.
Clause 4.14 Avoidance of interference

"The contractor shall not interfere unnecessarily or improperly with the convenience of
the public or the access to and use and occupation of all roads...., the contractor shall
indemnify and hold the employer harmless against and from all damages, losses and
expenses (including legal fees and expenses) resulting from any such unnecessary or
improper interference’

Extra cost in taking precautions to guarantee the convenience of the public is an
obligation which the contractor bears under FIDIC 99.
Implied risk:
8 Improper interference in the convenience of the public.

Clause 4.16 Transport of goods

"...the contractor shall be responsible for packing, loading, transporting, receiving,
unloading, storing, and protecting of all goods...., the contractor shall indemnify and
hold the employer harmless against and from all damages, losses and expenses
(including legal fees and expenses) resulting from transporting of goods and shall
negotiate and pay all claims arising from their transport”

43



Under clause 4.16, Zhang (2006) specifies damages caused by transportation of goods as
contractor's behavioural risk.
The Contractor is required to use all reasonable care and means to prevent damage to
roads or bridges due to exceptional loads or intense traffic, whether the transported goods
are materials, plant, contractor’s equipment or temporary works (Usta, 2005).
Implied Risks:
§ Goodsloss or damage during transportation;
§ Roads or bridges damage during transportation.
Clause 4.17 Contractor's equipment

"The contractor shall be responsible for al contractors’ equipment...."

Under clause 4.17, the contractor shall be responsible for the availability and protection
of his equipment. The contractor shall bear the risk of his equipment loss or damage.
Once the contractor equipment are resourced to a certain project, those equipment shall be
exclusively intended for the execution of works in that project. The contractor is not
entitled to remove any of his equipment without prior permission from the engineer.

Implied risks:

§ Contractor's equipment loss or damage.
Clause 4.18 Protection of environment

"The contractor shall take all reasonable steps to protect the environment (both on and
off the site) and to limit damage and nuisance to people and property resulting from
pollution, noise and other results of his operations”

Under clause 4.18, the contractor shal bear the risk of his failure to protect the
environment. These consequences may include ecological damage, pollution and waste
treatment.
Implied risk:
§ Failureto protect the environment.
Clause 4.20 Employer's equipment and free-materials

"The contractor shall be responsible for each item of the employer's equipment whilst
any of the contractor's personnd is operating it, driving it, directing it or in possession
or control of it"

Under clause 4.20, the contractor shall bear the risk of employer's equipment loss or

damage while under contractor's control.



Implied risks:
§ Employer's equipment loss or damage while under contractor's
control.
Clause 4.22 Security of the site
"The contractor shall be responsible for keeping unauthorized persons off the site"

Under clause 4.22, the contractor shall bear the consequences of the unauthorized entry to
the site. These consequences may include property or equipment loss or damage owing to
theft and threats from gangs.
Zhang (2006) mentions that clause 4.22 contains a risk of unauthorized entry as a third
party behaviours risk which the contractor is responsible for.

Implied Risk

§ Unauthorized entry to the site.
Clause 4.24 Fossils

"....the contractor shall take reasonable precautions to prevent contractor's personne or
other persons from removing or damaging any of these findings"

Under clause 4.24, the contractor is responsible to take care of fossils found and protect
them from theft or damage. The contractor shall be liable for the consequences of fossils
loss or damage. This may include work delay and claims.

Implied risk:

§ Fossilslossor damage.

42.1.4 Chapter 6 (Staff and Labour)

Clause 6.1 Engagement of Staff and L abour

"....the contractor shall make arrangement for the engagement of all staff and labour..."

Under clause 6.1, the contractor shall make arrangements for the engagement of all staff
and labour and for their payment. It can be inferred from such provision that the
contractor shall bear the consegquences of the risks of unavailability of required personnel
(Zhang, 2006). These consequences may include delay and work interruption.
Implied Risk:
§ Non-availahility of labour or personnel.
Clause 6.11 Disorderly Conduct

"The contractor shall at al times take all reasonable precautions to prevent any
unlawful, riotous or disorderly conduct by or amongst the contractor's personne”
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Under clause 6.11, the contractor shall bear the risk of "Unlawful, riotous or disorderly
conduct by contractor's personnel”. The consequences of this risk may include labour
strikes, lawlessness and fighting.
Implied risk
§ Unlawful, riotous or disorderly conduct by contractor's personnel.

4215 Chapter 7 (Plant, Materials and Workmanship)

Clause 7.1 M anner of execution

"The contractor shall carry out the manufacture of plant, the production and
manufacture of materials and al other execution of the works: a) in the manner
specified in the contract, b) in a proper workmanlike and careful manner, in accordance
with recognized good practice, and c) with properly equipped facilities and non-
hazardous materials'
Zhang (2006) mentions defects in materials, plant and workmanship as contractor's
behavioura risk implied from clause 7.1. The consequences of this risk may include
demolishing and rework.
Implied Risk
§ Defectsin contractor's manufacturing or production.
Clause 7.4 Testing

"....If these varied or additional tests show that tested plant, materials or workmanship
is not in accordance with the contract, the cost of carrying out this variation shall be
borne by the contractor..."

Under clause 7.4, the contractor shall bear the consequences of failure of the additional
tests requested by the engineer. If this failure occurs, then the contractor shall be liable for
the consequences of this risk which may include cost overrun and delay.
Implied risk:
§ Additiona testsfail.
Clause 7.5 Regjection

"If as a result of an examination, inspection, measurement or testing any plant,
materials or workmanship is found to be defective or otherwise not in accordance with
the contract, the engineer may reect the plant, materials or workmanship....,if the
rejection and retesting cause the employer to incur additional costs, the contractor shall
pay these costs to the employer”

Zhang (2006) specifies defects in materials, plant and workmanship as contractor's
behavioural risk implied from clause 7.5. The contractor shal be liable for the
conseguences of rejection of plant, materials or workmanship. These conseguences may
include rework, delay and additional cost.
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Implied risk:
§ Rejection of plant, materials or workmanship.
Clause 7.6 Remedial work

"If the contractor fails to comply with the instructions, the employer shall be entitled to
employ and pay other person to carry out the works....the contractor shall pay the
employer all costs arising from this failure"

Contractor's failure to comply with engineer's instructions is a risk implied form the
clause 7.6. The contractor shall bear the consequences which may include adverse attitude
against the contractor and poor cooperation and coordination between the contracting
parties.
Implied risk:
§ Failure to comply with engineer's instructions.

42.1.6 Chapter 8 (Commencement, Delays and Suspension)

Clause 8.4 Extension of time for completion

"The contractor shall be entitled to an extension of time for completion by
exceptionally adverse climatic conditions, unforeseeable shortages in the availability of
personng or goods caused by epidemic or governmental actions or any deay,
impediment or prevention caused by or attributable to the employer”

Clause 8.4 specifies in express terms, that risks concerning the climatic conditions are
shared between the employer and contractor, in that the employer shall allow an extension
of time if adverse climatic conditions affect the contractor's construction progress. This
also implies that the contractor shall bear relevant costs incurred by him due to such risk.
It is the contractor obligation to provide all contractor's personnel, goods, etc. and the
contractor shall make arrangements for the engagement of all staff and labour (Zhang,
2006).
Implied Risks
§ Exceptional adverse climatic conditions,
8 Non-availability of personnel or goods caused by epidemic;
8 Non-availability of personnel or goods caused by governmental
actions,
§ Delay, impediment or prevention caused by employer.
Clause 8.5 Delay caused by authorities

"If the authorities delay or disrupt the contractor's work and the delay or disrupt was
unforeseeable, then this dday will be considered as a cause of delay under paragraph
(b) of clause 8.4"
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Paragraph (b) of clause 8.4:

“A cause of dday giving an entitlement of extension of time”

Under clause 8.5, Zhang (2006) describes the delay caused by authorities as a risk caused
by third party's behaviour. Despite of obtaining extension of time, the contractor shall not
be entitled for cost recovery as aresult of delay or disruption caused by authorities.
Implied Risk
8 Unforeseen disruption or delay by authorities
Clause 8.7 Delay damages

"If the contractor fails to comply with clause 8.2 (time for completion), the contractor
shall pay dday damages to the employer for this default”

Clause 8.2: "The contractor shall complete the whole of the works and each section
within the time of completion for the works or sections including: i) achieving the
passing of tests on completion and ii) complete all works which stated in the contract”.

The contractor is obliged to pay the employer delay damages as a result of delay to pass
tests on completion or delay to complete work stated in the contract.
Implied risks:
§ Delay to pass tests on completion;
§ Delay to complete works stated in the contract.
Clause 8.8 Suspension of work

"The engineer may notify the cause for the suspension. If and to the extent that the
cause is notified and is the responsibility of the contractor, the clauses 8.9, 8.10 and
8.11 shall not apply".

- Clause 8.9 —Entitlement to extension of time.
- Clause 8.10 — Entitlement to payment of the value of plant and/or materials which have
been delivered to the site.

- Clause 8.11 — Entitlement to give notice of termination.
Under clause 8.8, the contractor shall be liable for consegquences of the work suspension if
this suspension is a responsibility of the contractor. These consequences may include late
payment, delay and cost of idle labour and equipment.

Implied risk:

8 Work suspension is a responsibility of the contractor.
Clause 8.9 Consequences of suspension

"The contractor shall not be entitled to an extension of time for or to payment of the
cost incurred in making good the consequences of contractor's faulty design,
workmanship or materials or of the contractor's failure to protect, store or secure’
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Under clause 8.9, the contractor shall bear the consequences of his failure to protect, store
and secure works during suspension. These consequences may include works loss or
damage during suspension.
Implied risks:
§ Contractor's design, workmanship or materials fallure during
suspension;
8 Failureto protect, store or secure works during suspension.

4.2.1.7 Chapter 9 (Testson Completion)
Clause 9.2 Delayed tests

"If the contractor fails to carry out the tests on completion within the period of 21 days,
the employer's personnd may proceed with the tests at the risk and cost of contractor”

Under clause 9.2, the contractor shall bear the consequences of his fallure to carry out
tests on completion. These consequences may include contract termination, rights
expropriation, tests failure and schedule delay.
Implied risk:
§ Failureto carry out tests on completion.
Clause 9.4 Failureto passtests on completion

"If the failure deprives the employer of substantially the whole benefit of the works or
sections, rgect the work or sections, the employer shall have same remedies as in
subparagraph (C) of clause 11.4...., the contractor price shall be reduced by such
amount as shall be appropriate to cover the reduced value to the employer as a result of
this failure'

Subparagraph (C) of clause 11.4:

"...terminate the contract as whole..."

Implied risks:
§ Contract price reduction due to failure to pass tests on completion;

§ Contract termination by employer.

4.2.1.8 Chapter 11 (Defects Liability)

Clause 11.2 Cost of remedying defects

"All works referred to subparagraph (b) of clause 11.1 shall be executed at the risk and
cost of the contractor, if and to the extent that the work is attributable to a) any design
for which the contractor is responsible, b) plant, materials or workmanship not being in
accordance with the contract, or c) failure by the contractor to comply with any other
obligation..."
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Subparagraph (b) in clause 11.1:

"Execute all work required to remedy defects or damages, as may be notified by
employer on or before the expiry date of the defects notification period for the works or
section”.
Implied risks:
§ Failure of contractor's design;
§ Plant, materials or workmanship not being in accordance with the
contract.
Clause 11.4 Failureto remedy defects

"If the contractor fails to remedy the defect or damage by this notified date and this
remedial work was to be executed at the cost of the contractor, the employer may: a)
carry out the work himsdf or by others in a reasonable manner and at the contractor's
cost, but contractor shall pay the costs reasonably incurred by the employer in
remedying the defect or damage, b) require the engineer to agree or determine a
reasonable reduction in the contract price, or c) if the defect or damage deprives the
employer of substantially the whole benefit of the works or any major parts of the
works, terminate the contract as a whole"

Under clause 11.4, the contractor shal be liable for his failure to remedy defects by this
notified date. The consequences of this risk may include contract price reduction, severe
impact on reputation and contract termination.
Implied risk:
§ Failureto remedy a defect.
Clause 11.5 Removal of defective work

"If the defect or damage cannot be remedied expeditiously on the site and the employer
gives consent, the contractor may remove from the site for the purpose of repair such
items of plant as are defective or damaged. This consent may require the contractor to
increase the amount of the performance security by the full replacement cost of these
items, or provide other appropriate security”

Under clause 11.5, if the defective work remedial is impossible on site, the contractor has
to remove this work outside the site, but this requires the contractor to increase the
amount of performance security or provide appropriate security.
Implied risk:
8 Increase the amount of performance security due to removal of
defective works.
Clause 11.6 Further tests

"If the work of remedying of any defect or damage may affect the performance of the
works, the engineer may require the repetition of any of the tests described in the
contract".
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Under clause 11.6, the contractor shall bear the risks incurred with the repetition of tests
after remedying of defects, the consequences of such risk may include tests failure and
delays
Implied risk:
8 Repetition of tests after remedying of defects.

4.2.19 Chapter 13 Variationsand Adjustments
Clause 13.1 Right to vary

"The contractor shall execute and be bound by each variation"

Under clause 13.1, the contractor is bound to perform the variations. It is true that the
contractor is compensated for costs incurred due to variations, but variations are still
disturbing the contractor's work and cause delay to schedule.
Implied risk:
8 Work interruption due to variations.

4.2.1.10 Chapter 14 (Contract Price and Payments)

Clause 14.6 I ssue of interim payment certificates

"No amount will be certified or paid until the employer has received and approved the
performance security"

As a result of performance security delay, the contractor may suffer from suspension of
the issuing of interim payment certificate. Such suspension may results in contractor’s
inability to commit his obligations due to interruptionsin his cash flow.
Implied risk:
§ Interim payment certificate with-held.

42.1.11 Chapter 15 (Termination by Employer)
Clause 15.2 Termination by employer

"The employer shall be entitled to terminate the contract if the contractor a) fails to
comply with clause 4.2, b) abandons the works or otherwise plainly demonstrates the
intention not to continue performance of his obligations under the contract, c) fails
without a reasonable excuse to proceed with works'

As a result of contractor's faillure to comply with responsibilities mentioned in clause 4.2
related to performance security, abandons the work or otherwise plainly demonstrates his

intention not to continue performance of his obligations or fails without a reasonable
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excuse to proceed with works, the contractor is subjected to contract termination by the
employer.
Implied risk:

§ Contract termination by employer.

4.2.1.12 Chapter 17 (Risksand Responsibilities)

Clause 17.1 I ndemnities

"The contractor shall indemnify and hold harmless the employer, the employer's
personnd and their respective agents against and from all claims, damages, losses and
expenses in respect of a) bodily injury, sickness, disease or death of any person
whatsoever arising out of or in the course of or by reason of the contractor's design, the
execution and completion of the works and remedying of any defects, b) damage to or
loss of any property, real or persona”

Under clause 17.1, the contractor shall bear all claims, damages, losses and expenses in
respect to bodily injury, sickness or death of any involved person and damage or loss of
any property which was defected or lost as aresult of execution of works.
Implied risk:
§ Bodily injury, sickness, disease or death;
8 Property (real or personal) damage or loss during execution of
works.
Clause 17.2 Contractor's care of work

"The contractor shall take full responsibility for the care of the works and goods from
the commencement date until the taking over certificate is issued,....if any loss or
damage happens to the works, goods or contractor's documents during the period when
the contractor is responsible for their care, the contractor shall rectify the loss or
damage at the contractor's risk and cost"

From clause 17.2 Contractor's care of works, the contractor shall take the responsibility
for the care of the works and the goods during the construction period and that the
contractor shall rectify the loss or damage at his own cost and risk (Zhang, 2006).
Implied risk:
§ Contractor's document loss or damage;
8 Works or goods loss or damage.
Clause 17.5 Intellectual and industrial property rights

"The contractor shall indemnify and hold the employer harmless against and from any
other claims which arises out of or in rdation to i) the manufacture, use, sale or import
of any goods, or ii) any design for which the contractor is responsible"
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Under clause 17.5, the contractor shall bear and hold harmless the employer against any
clam arisen as a result of contractor's breach of law regarding to intellectual and
industrial property rights.
Implied risk:
8 Infringement of intellectual and industrial property rights.

4.2.1.13 Chapter 19 (Force Majeure)
Clause 19.4 Consequences of force majeure

"If the event or circumstance is of the kind described in subparagraph 1 to 4 of clause
19.1,....the contractor will be entitled to payment of any such cost"

The term of "unforeseeable conditions’ which are of an ambiguous nature, blurs the
division of risks between the employer and the contractor. It can be seen that the nature
risks are basically shared by the two parties under FIDIC form.

The contractor takes most of the consequences, i.e. additional cost uncompensated and
loss of profit with the employer taking the risk of extension of time as for "normally”
adverse climatic and geologica conditions, the contractor takes amost all the
consequences except for that ones that are justified to be "reasonably unforeseeable” by
the contractor by the date for the submission of the tender (Zhang, 2006).

Implied risk:
§ Natural catastrophes.

4.2.1.14 Chapter 20 (Claims, Disputes and Ar bitration)
Clause 20.1 Contractor's claims

"If the contractor fails to give notice of a claim within such period of 28 days, the time
for the completion shall not be extended, the contractor shall not be entitled to
additional payment and the employer shall be discharged from all liability in connection
with the claim”

Under Clause 20.1, the Contractor must give notice of any claim, whether for time or
money, not later than 28 days after the Contractor became aware, or should have become
aware, of the circumstances giving rise to the claim. If he does not comply with this rule,
he will not receive an extension of time, and he will not be entitled to additional payment,
and the employer's discharged from al liability in connection with the clam (Frics,
2004). Under clause 20.1, the contractor shall bear the risk of his failure to give claim
notice within the specified period (28 days). The consequences of such risk may include
loss of extension of time and additional payment.
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Implied risk:
§ Failureto give claim notice within 28 days.

Clause 20.3 Failureto agree dispute adjudication board

"If any of the following conditions apply, namely: a) the parties fail to agree the
appointment of the sole member of DAB, b) ether party fails to nominate a member of
the DAB, ¢) the parties fail to agree upon the appointment a third member, or d) the
parties fail to agree upon the appointment of a replacement person, then the appointing
entity appoints this member of DAB. This appointment shall be final and conclusive.
Each party shall be responsible for paying one-half of the remuneration of the

appointing entity"

Remuneration of the DAB is mutually agreed upon by the owner, the contractor, and the

members of the board. If an agreement cannot be reached regarding remuneration of the
DAB members, remuneration shall be consistent with the administrative and financia

regulations of the International Center for Settlement of Investment Disputes. In most

cases, the owner and the contractor (Seifert, 2005).

Implied risk:

§ Failure to appoint a member of DAB.

Table 4.1 shows the contractor's risks which are included in the conditions of contract for

construction (FIDIC 99) with the reference clauses in which the risk could be implied.

Table 4.1: Conditions of contract for construction (FIDIC 99) risk clauses and their
extracted risk factors

No. Clause Risk Factor
1 19 Delayed drawings or Delayed Drawings or instructions due to contractor's
' instructions fault
. . Employer's failure (caused by contractor) to give right
2 2.1 | Rights of accessto the site of access or possession of site
Contractor's documents loss or damage
. Temporary works loss or damage
3 41 Contra&_:tor sgeneral
™ | obligations Non-availability of goods, consumables, etc.
Failure of permanent works designed by contractor
Failure to remedy a default
4 4.2 | Performance security Failure to extend the validity of performance security
Failure to pay the employer a due amount




Table 4.1 (Cont'd): Conditions of contract for construction (FIDIC 99) risk clausesand their
extracted risk factors

No. Clause Risk factor
Faults or mis-act of the subcontractor
5 | 4.4 | Subcontractors — :
Deficiency of the suppliers
6 4.7 | Setting out Errorsin the positions, levels, dimensions or alignments
7 4.8 | Safety procedures Failure to comply with safety regulations
8 | 4.10 | Sitedata Miss of site related data
9 | 4.14 | Avoidance of interference Interference in the convenience of public
Goods loss or damage during transportation
10 | 4.16 | Transport of goods : : :
Roads or bridges Damage during transportation
11 | 4.17 | Contractor's equipment Contractor's equipment loss or damage
12 | 4.18 | Protection of the environment | Failure to protect the environment
Employer's equipment and Employer's equipment loss or damage while under
13 | 4.20 ) ,
free materials contractor's control
14 | 4.22 | Security of the site Unauthorized entry to site
15 | 4.24 | Fossils Fossils loss or damage.
16 | 6.1 | Engagement of staff and labor | Non-availability of labor, personnel or equipment
. unlawful, riotous or disorderly conduct by contractor's
17 | 6.11 | Disorderly conduct personnel
18 | 7.1 | Manner of execution Defects in contractor's manufacturing or production
19 | 74 | Testing Additional testsfail
20 | 7.5 | Rejection Rejection of plant, materials or workmanship
21 | 7.6 | Remedia work Failure to comply with Engineer's instructions
Exceptional adverse climatic conditions
Non-availability of personnel or goods caused by
2 | g4 |Extensionof time for epidemic
' completion Non-availability of personnel or goods caused by
government actions
Delay, impediment or prevention caused by the
employer
23 | 8.5 | Delay caused by authorities Unforeseen disruption or delay by authorities
Delay to pass tests on completion
24 | 8.7 | Delay Damages :
Delay to complete works stated in the contract
25 | 8.8 | Suspension of work Work suspension is aresponsibility of contractor

55




Table 4.1 (Cont'd): Conditions of contract for construction (FIDIC 99) risk clausesand their
extracted risk factors

No. Clause Risk factor
Contractor's design, workmanship or materials failure
26 | 8.9 | Consequences of suspension du_r g Suspension -
Failure to protect, store or secure works during
suspension
27 | 9.2 | Delayedtedts Failure to carry out tests on completion
28 | 94 Failure to passtestson Contract price reduction due to failure to passtestson
' completion completion
Failure of contractor's design
29 | 11.2 | Cost of remedying defects Pl_ant, material or workmanship not being in accordance
with the contract
Failure to comply with obligations
30 | 11.4 | Failureto remedy defects Failure to remedy defects
31 | 115 | Removal of defectivework ~ |Increase the amount of performance security due to
' removal of defective works
32 | 11.6 | Further Tests Repetition of tests after remedying of defects
33 | 13.1 | Right to vary Work Interruption due to variations
34 | 146 Issu_e .Of Interim payment Interim payment certificate with-held
certificates
35 | 15.2 | Termination by employer Contract termination by the employer
N Bodily injuries, sickness, diseases or death
36 | 17.1 | Indemnities
Any property (real or personal) damage or loss
Contractor's documents loss or damage
37 | 17.2 | Contractor's care of work
Works or goods loss or damage
38 | 175 Intellectual and industrial Infringement of intellectual and industrial property
™ | property rights rights
39 | 194 Co_n%quences of force Natural catastrophes
majuere
40 | 20.1 | Contractor's claims Failure to give claim notice within 28 days
41 | 20.3 | Failureto agree DAB Failure to appoint a member of DAB

422 Risk FactorsClassifications

The risks contained in the conditions of contract for construction (FIDIC 99) are classified

according to Panthi (2007) into five groups as shown in Table 4.2:
1. Construction related risks.
2. Performance related risks.
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3. Contractual and legal risks.

4. Physical risks.

5. Political and social.
This classification was used to give the contractor more flexibility to deal with conditions of
contract for construction (FIDIC 99) risks. Each level of the contractor's company structure
deals with corresponding risk class. Performance related risks could be identified and well
understood by the site engineer, but political and social risks are usually dealt with by higher
managerial level. Contractual and lega risks would be adopted by lega section and
construction related and physical risks might be adopted by construction chief engineer or

Site manager.
Table 4.2: Categories of Risks (Panthi, 2007)

Construction Related Contractual and L egal
Changes in the work. . Delayed dispute resolution.
Construction delay. . Delayed payment on contract and
Delay in site access. extras.
Late drawing or instructions. - Change order negotiation.
Availability of resources. . Insolvency of contractor or owner.

Damage to persons or property.
Defective design.

Cost of tests and samples.
Actual quantities of work.

. Political and Social Physical
Environmental issues. - Subsurface conditions of geology.
Regulations (e.g. safety or labor - Surface conditions of ground water.
law).

Acts of god (earthquake, fire, etc.).

Public disorder.

Performance Related
Productivity of labor.
Productivity of equipment.
Suitability of materials.
Defective work.
Conduct hindering performance of the work.
Labor disputes.
Accidents.
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Having identified the risks which have cost impact, it was then necessary to approximate how

much the influence each of these risks has on contractor's cost estimation.

Each risk clause is analyzed and risk factors extracted, the risk factors consolidate the base of

the risk categorization into the above risk categories.

4221 Construction Related Risks
The quality problems, poor productivity, changes, and delays are predictable, which suggests

that they can be anticipated, but their magnitude and cost are very difficult to forecast (Smith,

1999). Construction related risk factors implied from the conditions of contract for
construction (FIDIC 99) are listed in Table 4.3.

Table4.3: Construction related risk clauses

No.

Clause Risk factor
) ) ) Delayed Drawings or instructions due to contractor's
1 1.9 |Delayed drawings or instructions

fault
Employer's failure (caused by contractor) to give right

2 2.1 | Rights of accessto the site PIoy (. : Y e g J
of access or possession of site.
Contractor's documents loss or damage

3 4.1 | Contractor's general obligations | Temporary works loss or damage
Failure of permanent works designed by contractor

4 4.2 | Performance Security Failureto remedy adefault

_ Errorsin the positions, levels, dimensions or

5 4.7 | Setting out )
alignments
Goods loss or damage during suspension

6 | 4.16 | Transport of goods _ _ _
Roads or bridges Damage during suspension

7 | 4.17 | Contractor's equipment Contractor's equipment loss or damage

s | 420 Employer's equipment and free | Employer's equipment loss or damage while under

' materials contractor's control

9 7.4 | Testing Additional testsfail

10 | 7.5 | Rejection Rejection of plant, materials or workmanship

11 8.4 |Extension of time for completion | Delay, impediment or prevention caused by employer
Delay to pass tests on completion

12 8.7 | Delay Damages

Delay to complete works stated in the contract
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Table 4.3 (Cont’d): Construction related risk clauses

No. Clause Risk factor
13 9.2 | Delayed tests Failure to carry out tests on completion
14 9.4 Failure to passtestson Contract price reduction rue to failure to pass tests on
completion completion
15 | 11.2 | Cost of remedying defects Failure of contractor's design
16 Increase the amount of performance security due to
11.5 | Removal of defective work removal of defective work
17 | 11.6 | Further Tests Repetition of tests after remedying of defects
18 | 13.1 | Right to vary Work Interruption due to variations
19 | 17.2 | Contractor's care of work Contractor's documents loss or damage

4.2.2.2 Performance Related Risks
Performance related risks are those risks which could occur while executing the works by

people involved in the project. This results from mistakes or misact by the people, equipment,

machines, etc. The performance related risks including labor, material and equipment, scope

of work defining, coordination with subcontractors, resources management, information and

communication. Contractor's performance related risk factors implied from conditions of
contract for construction (FIDIC 99) are listed in Table 4.4.

Table 4.4: Performancerelated risk clauses

No. Clause Risk factor
Faults or mis-act of the subcontractor
1 4.4 | Subcontractors
Deficiency of the suppliers
2 4.8 | Safety procedures Failure to comply with safety procedures
) unlawful, riotous or disorderly conduct by contractor's
3 6.11 | Disorderly conduct
personnel
4 7.1 | Manner of execution Defects in contractor's manufacturing or production
> 7.6 | Remedial work Failure to comply with Engineer's instructions
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Table 4.4 (Cont'd): Performance related risk clauses

No. Clause Risk factor
Contractor's design, workmanship or materials failure
5 89 Consequences of during suspension
suspension Failure to protect, store or secure works during
suspension

Plant, material or workmanship not being in
7 | 11.2 | Cost of remedying defects | accordance with the contract

Failure to comply with obligations

8 11.4 | Failure to remedy defects | Failure to remedy defects

9 | 14.6 | Issueof interim payment

cartificates Interim payment certificate with-held

Bodily injuries, sickness, diseases or death
10 17.1 | Indemnities

Property (real or personal) damage or loss

11 | 17.2 | Contractor's care of work | Works or goods loss or damage

42.2.3 Contractual and L egal Risks
Contractor's contractual and legal risk factors implied from the conditions of contract for
construction (FIDIC 99) are listed in Table 4.5.

Table4.5: Contractual and legal risk clauses

No. Clause Risk factor
1 | 4.1 | Contractor's general Non-availability of goods, consumables, etc.
obligations

Failure to extend the validity of performance security

2 4.2 | Performance security
Failure to pay the employer a due amount

3 | 61 E‘E%ageme”t of staff and Non-availability of labour, personnel or equipment
ur

4 8.8 | Suspension of work Work suspension is aresponsibility of contractor

5 | 15.2 | Termination by employer Contract termination by the employer

6 | 20.1 | Contractor's claims Failure to give claim notice within 28 days

7 | 20.3 | Failureto agree DAB Failure to appoint amember of DAB
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4.2.2.4 Physical Risks

Force Mauere Risk describes the circumstances beyond a project developer’s or

government’s control such as natural disasters, war, hostilities, embargo, import or export

restrictions (Wang, 1999). Contractor's physical risk factors implied from conditions of
contract for construction (FIDIC 99) are listed in Table 4.6.

Table 4.6: Physical risk clauses

No. Clause Risk factor
1 410 | Sitedata Miss of siterelated data
2 4.24 | Fossils Fossils loss or damage
3 8.4 | Extension of time for completion | Adverse climatic conditions
4 19.4 | Consequences of force majuere | Natural catastrophes

4225 Political and Social Risks

Political risks are external to the project and unpredictable in frequency and magnitude. The

management method recommended is usually a contingency (Smith, 1999). Political risk has

become a big issue after the second intifada and many companies have lost significant

amounts of money and some have even filed bankruptcy. Contractor's political risk factors

implied from conditions of contract for construction (FIDIC 99) are listed in Table 4.7.

Table 4.7: Political and social risk clauses

No Clause Risk factor

1 4.14 | Avoidance of interference Interference in the convenience of public

2 4.18 | Protection of the environment Failure to protect the environment

3 4.22 | Security of the site Unauthorized entry to the site
Non-availability of goods or personnel caused

4 8.4 | Extension of time for completion | DY €pidemic
Non-availability of goods or personnel caused
by government actions

5 8.5 | Delay caused by authorities Unforeseen disruption or delay by authorities

5 175 Intellectual and industrial Infringement of intellectual and industrial

' property rights property rights
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4.2.3 Consequences
The main categories of consequences of risk factors implied from conditions of contract for
construction (FIDIC 99) clauses are shown in Figure 4.1:

1. Additional cost.

2. Additiona time.

3. Additional work.

4. Claims.

Risk Clause Risk Factor Risk Consequence
Risk factor A Cost
Clause x
Risk factor B Time
Clausey >
Clause z Risk factor C Work
Risk factor D Claims

Figure4.1: Extracted risk factors consequences

Magous (2007) summarizes the consequences of risk into 9 categories:
Work delay.

Equipment damage.

Injuries.

Poor productivity.

Legal disputes.

Financial penalties.

Increasing of material price.

Increasing of material waste.

© 0o N o g b~ w NP

Rework.
Magous (2007) risk consequences could be classified as shown in Table 4.8.
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Table 4.8: Risk consequences classifications accor ding to M aqousi 2007

No. Risk consequences Additional Add?tional Additional Claims
Cost Time Work

1 | Work delay N
2 | Equipment damage N
3 | Injuries N
4 | Poor productivity N N N
5 | Legal disputes N
6 | Financial penalties N
7 | Increasing of material price N
8 | Increasing of material waste N
9 | Rework N

Appendix 1 shows the classification of contractor's risk under conditions of contract for
construction (FIDIC 99) along with the risk consequences.

4.3 Responsibility Clauses

The conditions of contract for construction (FIDIC 99) have been analyzed in order to find
out the impact of the clauses on contractor's cost estimation. The aimost deterministic cost
items that were implied from conditions of contract for construction (FIDIC 99) clauses are
extracted and structured as shown in Table 4.9. The contractor calculates the cost impact of
those responsibilities and adds this cost to the total cost estimation. Under FIDIC 99, the
contractor has to provide services and take actions to guarantee smooth and effective flow of
work and eliminate obstacles.

Table 4.9: Conditions of contract for construction (FIDIC 99) clauses which have
deter ministic cost impact on contractor

No. Responsibility Clause Responsibility Factor
1 1.8 | Care and supply of documents Provide 6 copies of contractor's documents.
2 4.1 | Contractor's general obligations | Provide the plants, consumables and services.
3 4.2 | Performance security Obtain performance security.
Use the contractor's equipment.
4 | 4.6 | Cooperation Use of contractor's temporary works.

Use of access arrangement.

63




Table 4.9 (Cont'd): Conditions of contract for construction (FIDIC 99) clauses which have
deter ministic cost impact on contractor

No.

Responsibility Clause

Responsibility Factor

4.8

Safety procedures

Comply with all applicable safety regulations.

Take care of the safety of all persons.

Keep the site and works clear of unnecessary
obstructions.

Provide fencing, lighting, guarding, watching of

the works.

Provide temporary works for work execution.

Provide temporary works for protection of

public, owner and occupiers of adjacent lands

4.13

Rights of way and facilities

Cost and charges for special and/or temporary

right-of-way.

Obtain additional facilities outside the site.

4.15

Access routes

Maintenance required for access routes.

Provide necessary signs and directions.

Obtain permissions to use routes, signs and
directions.

Cost due to non-suitability or non-availability of
access routes.

4.16

Transport of goods

Packing, loading, transporting, receiving,
unloading, storing and protection of goods

4.19

Electricity, water and gas

Supply electricity, water, gas and other services.

10

4.23

Contractor's operations on site

Keep the site and works clear of unnecessary
obstructions.

11

6.1

Engagement of staff and labor

Payment, housing, feeding and transporting of
contractor's staff.

12

6.2

Rates of wages and conditions
of labor

Staff rates and wages not lower than wages and

conditions at local market.

14

6.4

Labor laws

Comply with labor law.

15

6.6

Facilities for staff and labor

Provide necessary accommodation and welfare
facilities for contractor's and employer's staff.




Table 4.9 (Cont'd): Conditions of contract for construction (FIDIC 99) clauses which have

deter ministic cost impact on contractor

No. Responsibility Clause Responsibility Factor
Take reasonable precautions to maintain the
health and safety of contractor's staff.
16 | 6.7 | Heathand safety Provide medical staff and first aid.
Provide sick bay and ambulance services.
Appointment of accident prevention officer.
17 | 7.2 | samples Provide standard samples.
_ Provide testing apparatus, assistance, electricity,
18 | 7.4 | Teding equipment, fuel, consumables, instruments,
materials, and qualified staff.
Pay for natural materials obtained from outside
19 | 7.8 | Royalties the site.
Disposal of materials from demolition,
excavation or surplus.
_ Remove the remaining contractor's equipment,
20 | 11.11 | Clearance of site ) )
surplus materials, rubbish and temporary works.
21 | 14.1 | Thecontract price Obtain necessary permits
22 | 14.2 | Advance payment Provide advance payment guarantee.
23 | 182 Insurance for work and Provide insurance for works and contractor's
| contractor's equipment equipment.
24 | 183 Insurance against injury to Provide insurance against persons injury and
persons and damage to property | property damage.
5 | 184 Insurance for contractor's Provide insurance against sickness, disease or
" | personnel death of any of the contractor's personnel.

4.3.1 Categoriesof Responsibility factors

The responsibilities which the contractor bears under conditions of contract for construction

(FIDIC99) are divided into two main categories:

43.1.1 TO PROVIDE: these are the responshilities in which the contractor provides

products or services, and those are divided into the subcategories of staff welfare, services

and contractual as shown in Table 4.10.
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a Staff welfare: The most important factor in the construction industry is the

human factor, so conditions of contract for construction (FIDIC 99) obliges

the contractor to take care of the labor involved in the project according to

local standards.

b- Security, safety and services: Logistic services are vital for execution of work

on site. The contractor bears the security responsibility in the site, and shall

protect the people from injury, riot or violence and properties from damage or

loss.

c- Contractua: for smooth running of work and elimination of any contradiction

in responsibilities and liabilities among the project parties, some contractual

responsibilities are allocated on the contractor.
4312 TO DO: When studying conditions of contract for construction (FIDIC 99)
thoroughly, it is implied that the contractor has to take some action or avoid taking some

actions which eventually lead to smooth work execution throughout the project life cycle.

The responsibilities that the contractor shall do according to conditions of contract for
construction (FIDIC 99) are listed in Table 4.11.

Table4.10: Theitemsthat should be provided by the contractor according to FIDIC 99

TO PROVIDE
Staff welfare Security, safety, and services Contractual
Housing Electricity Necessary permits
. 6 copies of contractor's
Feeding Water P
documents
Transporting Gas Plant, consumables and services

Wages not lower than local
market

Natural materials

Performance security

Health Fencing Contractor's representative
I Temporary works for work
Safety Lighting p_ y
execution
o . . Additional facilities outside the
Immigration Guarding and watching .

site

Accommodation and welfare
for employer's staff

Temporary worksto protect
public, owner and occupiers of
adjacent lands

Standard samples
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Table4.10 (Cont'd): Theitemsthat should be provided by the contractor according to FIDIC 99

Staff welfare

Security, safety, and services

Contractual

Legal rights

Maintenance required for access
routes

Testing arrangements

Medical staff and first aid

Necessary signs and directions

Advance payment guarantee

Sick pay and ambulance
services

Insurance for works and
contractor's equipment

Permissions to use routes, signs
and directions

Insurance against persons injury

Accident prevention officer
and property damage

Insurance for contractor's
personnel

Table 4.11: The items that should be performed by the contractor according to FIDIC
99

TO DO

Allow to use contractor's equipment

Allow to use contractor's temporary works

Allow to use access arrangement

Comply with all applicable safety regulations

Take care of the safety of persons

Keep the site and works clear of unnecessary obstructions

Avoid interference with convenience of public

Packing, loading, transporting, receiving, unloading, storing and protecting of goods

Contractor's equipment deemed exclusively intended for execution of works

Take all stepsto protect the environment

Store and dispose of contractor's equipment or surplus materials

Keep the site clean and safe

Collaborate with local health authorities

Employ qualified, skilled and experienced staff

Properly dispose of materials from demolition, excavation or surplus

Comply with labor law (employment)
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44 Conclusion

This chapter was mainly prepared to review conditions of contract for construction (FIDIC
99) in order to extract the cost factors which the contractor bears under FIDIC 99. Thirty nine
responsibility factors were extracted from different clauses of FIDIC 99. Those responsibility
factors were divided into two groups, “To provide” and “To do”. “To provide” group was
subdivided into subgroups of “Staff welfare”, “security, safety and services” and
“Contractual”. Fifty four risk factors were also extracted. Those factors were categorized as
“Construction related”, “Performance related”, “Contractual and legal”, “Physical” and
“Political and social”.

These extracted factors are to be evaluated by local contractors in order to revise and
prioritize them. Afterwards these factors are to represent the cost factors which the researcher
uses in system development.
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Chapter Five

Results Analysis and Discussions

5.1 Introduction

The field survey was conducted in the Gaza Strip. The purpose of this survey is to prioritize
the risk and responsibility factors which are implied from the conditions of contract for
construction (FIDIC 99), and to study the contractor’s evaluation of FIDIC 99 as well as
their practice regarding to this topic. Another important purpose of this survey is to enable
the respondents to add, modify or delete any illustrated responsibility or risk factor.

5.2 Questionnaire part 1: Contractor Organization Profile

The contractor profile part was designed to show the population properties in terms of
position of the respondent, executed projects, experience of the contractor's organization
and the status of the contractor in the past 5 years.

5.2.1 Position of the Respondent
It is shown in Table 5.1 that 56.9% of the respondents were directors, 28.1% were deputy
directors, and 25% were project managers. None of the respondents was a Site engineer.

Table5.1: Position of respondents

Position of the respondents Frequency Percentage %
Director 15 56.9
Deputy Director 9 28.1
Project Manager 8 25
Site Engineer 0 0

Total 32 100

5.2.2 Experience of the Organization in Construction I ndustry
Table 5.2 shows that 37.5% of the respondent's organizations have 6 to 10 years of
experience in the construction industry in the Gaza Strip and 62.5% of them have more than

10 years of experience.
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It is observed that all the respondents have more than 5 years of experience in the
construction industry and the mgjority of them have more than 10 years of experience. This
is because the target group was the contractors whom are classified in the first and second

classes according to Palestinian Contractors Union (PCU) requirements.

Table5.2: Experience of the organization in construction industry

Carganizaton | Freauency | Percentagess
Lessthan 3 years 0 0
3to 5years 0 0
6to 10 years 12 375
More than 10 years 20 625
Totd 32 100.0

5.2.3 Type of Executed Project

Table 5.3 shows that 90.6% of responding companies deat with building projects, 75%
built roads projects, 75% executed water and sewage projects while only 15.6% of
companies built industrial projects. This result reflects the involvement of the respondents

in the construction business in the Gaza Strip.

Table5.3: Types of executed projects

Type of executed project Frequency Percentage %
Buildings 29 90.6
Roads 25 75
Water and sewage systems 25 75
Industrial 5 15.6

5.24 Number of Projects Executed intheLast 5 Years

Table 5.4 shows that in the last 5 years, 37.5% of the companies executed 5 projects or less,
37.5% executed 6 to 10 projects, 18.8% executed 11 to 20 projects and 6.3% of respondents
executed more than 20 projects.

It is obvious that the majority of contractors executed less than 10 projects in the last five

years.
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Table 5.4: Number of projects executed in thelast 5 years

T o Il e
5 and less 12 375
610 10 12 37:5
11t0 20 6 188
more than 20 2 6.3
Total 32 100.0

525 Work Monetary VolumeintheLast 5 Years

Table 5.5 shows that in the last 5 years, 18.8% of the companies executed projects with
monetary volume of $0.5 million or less, 25% executed projects with monetary volume of
$0.6 to $1 million, 28.1% executed projects with monetary volume of $1.1 to $5 million,
18.8% executed projects with monetary volume of $5.1 to $10 million and 9.5% of
responding companies executed projects with monetary volume of more than $10 million.

Table5.5: Work monetary volumein thelast 5 years

Wor kt?eogiagiggrl:me in Frequency Percentage %
0.5 million dollars and less 6 18.8
0.6 to 1 million dollars 8 25
1.1to 5 million dollars 9 28.1
5.1to 10 million dollars 6 18.8
More than 10 million dollars 3 9.5
Total 32 100.0

It is observed that the majority of projects executed in the last 5 years in the Gaza Strip
were of small size. This result was aso observed by Magous (2007).

5.3 Questionnaire part 2: Contracting General | nformation

The contracting issues part was designed to show the extent of perceiving the conditions of
contracts for construction FIDIC 99, the history of contractor regarding to contracting and
evaluating of the features of conditions of contract for construction (FIDIC 99).
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5.3.1 Using a Formalized Technique for Estimating Cost Contingencies

This survey reveals that minority of respondents are using a formalized technique for
estimating contingencies when preparing tenders. Only 15.6% of respondents mentioned
that their companies use formalized techniques for estimating contingencies.

This result shows that the local contractors rely on their experience in cost estimation
process, usually one man experience, particularly when estimating the contingencies and
cost impact of risks associated with a specific project. Moreover, most of local contracting
companies are considered as sole proprietorship companies, where the owner of the
company is the main decision taker.

5.3.2 Useof Computer Toolsto Deal with Unforeseen Liabilities and Risks

This survey aso reveals that 78.1% of respondents do not use computer tools to dea with
liabilities and risks associated with the construction projects, because the local contractors
do not have suitable software or computerized tools to be used in this issue. There is no
commitment to employ an experienced person or team to deal with liabilities and risks.
Magous (2007) also obtained similar results.

5.3.3 Use of Special Tools to Calculate the Cost Impact of Adopting Conditions of
Contract for Construction (FIDIC 99)

This survey revedls that the mgority of respondents (93.8%) do not have any tool to

calculate the impact of adoption of conditions of contract for construction (FIDIC 99).

Conditions of contract for construction (FIDIC 99) was recently ratified by the Palestinian

cabinet, so a specia tool is required to deal with liabilities and risks associated with the

FIDIC 99 for future construction works.

534 Standard Contract that have been Used by the Responding Companies

Table 5.6 shows that UNRWA and UNDP forms of contract are the most used contracts by
local contractors, because the UNRWA and the UNDP are the major employers in the Gaza
Strip construction business. SMDM form of contract is the least used contract by local

contractors.
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Table5.6: Standard contracts that have been used

Standard form of contracts Frequency | Percentage %
FIDIC 87 Form of Contract 9 28.1
FIDIC 99 Form of Contract 12 37.5
UNRWA Form of Contract 21 65.6
UNDP Form of Contract 21 65.6
PECDAR Form of Contract 18 56.3
World Bank Form of Contract 12 37.5
European Union Form of Contract 9 28.1
SMDM Form of Contract 3 9.4
Ministry of Public Works Form of Contract 18 56.3
Palestinian Water Authority Form of Contract 15 46.9
Others 5 15.6

It is aso observed that 37.5% of respondents mentioned that they have used FIDIC 99
forms of contracts before. It is well known that conditions of contract for construction
(FIDIC 99) was officially introduced to Palestinian construction industry in October 2006,
accordingly this result could be explained by that some respondents used other forms of
contract which are mainly based on conditions of contract for construction (FIDIC 99) such
as World Bank form of contract and UNDP form of contract. Those respondents might

assume that they have used FIDIC 99 form of contract and answered accordingly.

5.3.5 Number of Projectsin which FIDIC 99 has been used as Standard Conditions
of Contract

The respondents were asked to show the number of executed projects in which the FIDIC
99 was used as standard conditions of contract. It is shown in Table 5.7 that 81.3% of
respondents used FIDIC 99 as standard conditions of contract 5 time or less, while 9.5%
used FIDIC 99 for 6 to 10 times and 9.5% of respondents used FIDIC 99 for more than 10
times.

The conditions of contract for construction (FIDIC 99) have been ratified by the Palestinian
cabinet in October 2006 which means that it is newly adopted as Palestinian unified
conditions of contract for construction and even, through this period, the number of projects
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executed in the Gaza Strip was very limited. It seems that the respondents who mentioned
that they executed projects under FIDIC 99 got confused. They may assume that the
contracts which are based on FIDIC 99 aretypically FIDIC 99 forms of contract.

Table5.7: Number of projects executed under FIDIC 99

Number of projects Frequency | ©o C;?tage
O0to5 26 813
6to 10 3 95
more than 10 3 95

5.3.6 Usual Responsesfor the Unforeseen Liabilities and Risks

Table 5.8 shows that the responding companies used to transfer their risks to insuring
companies, while some of them used to mitigate or avoid the risks and none used to keep
the risks.

Table5.8: Responsesfor the unforeseen liabilitiesand risks

Response Frequency | Percentage %
Avoidance 10 31.2
Transfer 26 81.2
Mitigation 15 56.9
Retention 0 0

This result shows that the contractors have their own strategy to deal with unforeseen
liabilities and risks. This result coincides with the result of question 2.7 of this part. Local
contractors used to mitigate their risks or transfer them to insuring companies. It is
observed that none of the respondents used to keep the risk. The adoption of risk
acceptance may be conscious or unconscious. Conscious risk retention takes place when the
risk is perceived and not transferred or reduced. On the other hand, when risk is not
recognized, unconscious risk is retained. Risk is involuntarily retained when it is
unconscious risk and also it cannot be avoided, transferred, or reduced (Pipattanapiwong,
2004).

No doubt that al risks can not be avoided, transferred, or mitigated. It was observed that
there is no systematic technique for calculating and managing the risks and responsibilities
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used by contractors of the Gaza Strip. Accordingly risks are unconsciously retained, so the

respondents abstained from voting for the risk retention strategy.

5.3.7 Useof Mitigation Actionsto Mitigate Risks and Responsibilities

Table 5.9 shows that "Insurance against accidents' is the most mitigation action used by
respondents. The contractors of the Gaza Strip prefer to transfer their risks to a third party,
so they resort to transfer the risk to insuring companies. "Improve the quantity and quality
of the staff” is the second prominent mitigation action used by respondents.

"Buy and store material" was ranked as third mitigation action used by respondents. This
mitigation action should be used intensively in the Gaza Strip due to borders closures,
accordingly, contractors could protect themselves against construction materials shortage
which is the most prominent factor that affects the performance of the project (Alngjar,
2008) and hence acts as the most prominent risk against the contractor (Magousi, 2007).
The main obstacle which faces implementation of this action is the shortage of cash in the
contractor's hands at the early stage of the project.

It should also be mentioned that "increase work hours' has a low rank in the mitigation
actions ranking. The contractors always avoid paying any extra for the overtime, so the
contractors try not to extend the working hours.

"Assign the risk to the suppliers' is the least mitigation action used by respondents. The
suppliers in the Gaza Strip are usualy not involved as main players in the projects. They
provide materials according to specifications provided by the contractor without holding
any responsibility except those related to the specifications of the materials.

Table5.9: The used mitigation actions

No. Statement Usually | Often |Sometimes| Seldom | Never RII Rank

g | !nsuranceagainst 23 6 2 1 0 092 | 1
accidents

p | Increese saety 11 | 10 8 2 1 078 | 4
measures and tools

¢ | Buyandstore 9 | 15 7 1 o | oso | 3
material

g | !nereaseworking 3 10 10 7 2 063 | 9

hours
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Table5.9 (Cont'd): The used mitigation actions

No. Statement Usually | Often |Sometimes| Seldom | Never RII Rank

I ncrease subcontract

e | worksasmuch as 5 10 9 5 3 0.66 8
possible
Closer supervision to

f subordinates 5 12 11 4 0 0.71 6

g gﬁﬂrgge riktothe |, 5 9 10 6 | 052 | 10
I mprove the quantity

h | and quality of the 16 9 6 1 0 0.85 2
staff

j |Incressethequantity | g | 45 | 5 3 1 | o7 | s
of equipments

j ;ﬂ‘g:vdaiég“e 7 | 10] s 5 2 | 069 | 7

5.3.8 The Advantages of the Conditions of Contract for Construction (FIDIC 99)
Table 5.10 shows that "Adopting of Dispute Adjudication Board (DAB) instead of courts'
is the most appreciated feature of the conditions of contract for construction (FIDIC 99) and
“FIDIC 99 discouraging disputes and maintaining positive relationship between parties' is
the second advantage of the conditions of contract for construction (FIDIC 99).

It is obvious that conditions of contract for construction (FIDIC 99) meets the desire of
contractors to eliminate the disputes, and aso this result reflects the need of loca
contractors to such DAB to solve the disputes. It also reflects that the local contractors are
suffering from disputes, because other forms of contracts were unfair against the
contractors regarding to disputes (Murtaja, 2007).

Respondents ranked "Reasonably balanced and fair" and "FIDIC 99 allocates liability
precisely” as third and fourth advantages of conditions of contract for construction (FIDIC
99). Conditions of contract for construction (FIDIC 99) is generaly known as being well
balanced because both parties bear parts of the risks arisng from the project
(Pipattanapiwong, 2004).

Respondents aso think that "FIDIC 99 easy to understand” and "Standardized" are also
good features of the conditions of contract for construction (FIDIC 99). FIDIC general
conditions of contract are intended to be used unchanged for every project. The Particular
conditions are prepared for the particular project taking account of any changes or
additional clausesto suit the local and project requirements (Owen, 2003).
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Table5.10: The advantages of the conditions of contract for construction (FIDIC 99)

No. Statement St;é)rnegely Agree |k(::](z;\1’\’/t Disagree 3:;:3?;/ RII Rank
a | Easytounderstand 10 14 6 1 1 0.79 5
Non applicable provisions
b could be simply deleted 8 1 7] 9 6 2 | 068 | 8
Availability of
c | commentariesand 5 9 12 6 0 0.68 8
literature
Availability of specific
d legal interpretations 10 6 10 6 0 0.73 !
e | Standardized 9 11 10 2 0 0.77 6
f E?f’sonab'y balanced and 10 | 14| 7 1 o |os | 3
g AIIo_catesllabllltles 3 16 3 0 0 0.80 4
precisely
Discouraging disputes and
maintaining positive
h relationship between 12 12 8 0 0 0.83 2
parties
Adopting of Dispute
i | Adjudication Board instead 14 12 6 0 0 0.85 1
of courts

5.3.9 The Disadvantages of the Conditions of Contract for Construction (FIDIC 99)
Table 5.11 shows that "Assumes that project is well defined prior to contract signature” is
the most disadvantage of the FIDIC 99. Conditions of contract for construction (Red Book)
is recommended for building or engineering works designed by the employer or by his
representative, the engineer. Under the usua arrangements for this type of contract, the
contractor constructs the works in accordance with a design provided by the employer.
“Not well adopted to cope with large number of changes' is the second disadvantage of the
FIDIC 99. Unfortunately FIDIC 99 is not so well adapted to cope with the large number of
changes that have arisen (Watson, 2001).

The respondents ranked "Presence of some biased clauses against contractor” as the third
disadvantage of the FIDIC 99. Some clauses are biased against the contractor often to the
point of injustice if they are strictly applied. Where the negotiations are on a "take-it-or-
leave-it" basis and these are not uncommon in contracts where owners rely on their
"strength” and advantage during negotiations, the consequences can be quite serious
(Matter, 2001).
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Respondents also think that "Low contractor involvement in decisions related to design” is
a disadvantage of the conditions of contract for construction (FIDIC 99). Under FIDIC 99,
the contractor is expected to carry out the construction work in accordance with the
drawings, specifications, planning, etc as was presented to the contractor when he compiled
his offer (Watson, 2001).

Table5.11: The disadvantages of conditions of contract for construction (FIDIC 99)

Strongly | don’t . Strongly
No. Statement agr ee Agree | || . |Disagree disagr ee RII Rank
Not well adopted to cope
a | with large number of 11 9 6 4 2 0.74

changes

Assumes that project is
b | well defined prior to 12 12 4 2 2 0.79
contract signature

Assumes unit prices remain

C valid 6 10 8 5 3 0.67
Low contractor

d | involvement in decisions 7 9 7 5 4 0.66
related to design
Presence of some bhiased

€ clauses against contractor 9 9 [ 4 3 0.71

; Not applicable in Gaza 3 4 13 10 5 058

Strip

5.4 Thethird part: Responsibility and Risk Factors

The third part of the questionnaire was designed to prioritize the responsibilities and risks
extracted from the conditions of contracts for construction (FIDIC 99) on contractor's cost
estimation.

54.1 Responsibility Factors

In this part, the respondents were asked to show the impact of the responsibility factors
implied from the conditions of contract for construction (FIDIC 99). The responsibility
factors were then prioritized according to respondent's answers.

Table 5.12 shows that the respondents have ranked insurance as the most important factor
that they should consider when pricing a bid, "Insurance against persons injury and
property damage" implied from clause 18.3 had the first rank with RII equals to 0.83, while
"Insurance against sickness, disease or death of any of contractor's personnel” implied from
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clause 18.5 and "insurance for works and contractor's equipment” implied form clause 18.2
had the second and third ranks with RII equal to 0.79 and 0.78 respectively. This result
shows that the local contractors used to transfer risks to an insuring company. This result
matches the result of question number 7 of the second part in which insurance was the most
favorable mitigation action used by contractors.

The conditions of contract for construction (FIDIC 99) assigns the responsbility of
complying with safety regulations to the contractor. Commitment to safety regulations
requires the contractor to provide safety apparatus and tools, safety signs, appoint safety
officer and promote safety culture among the employees and even everybody involved.
"Comply with all applicable safety regulations’ was ranked as the fourth serious
responsibility which the contractor bears under the conditions of contract for construction
(FIDIC 99) with RIIl equalsto 0.77.

The conditions of contract for construction (FIDIC 99) makes the contractor responsible for
keeping the dite clean from any unnecessary obstructions, rubbish, temporary works,
equipments or surplus materials. The responsibility is continuous along the lifetime of the
project and if the contractor does not comply with this responsibility, the contractor will be
exposed to penalties. So there is no way to escape this responsibility, while keeping the site
clean and clear from such obstructions is a costly task. Due to that, respondents ranked this
responsibility “Keep the site and works clear of unnecessary obstructions, rubbish,
temporary works, equipments or surplus materials’ as the fourth serious responsibility
factor of the conditions of contract for construction (FIDIC 99) with RIl equals to 0.77. It
could also be observed that the conditions of contracts for construction (FIDIC 99)
mentioned such responsibility in many clauses e.g. 5.8, 5.23 and 11.11.

"Provide advanced payment guarantee” was also ranked in the fourth postion. It is well
known that advanced payment is very important for the contractor, which enables him to
implement his commitments and proceed the work. It is mentioned in the conditions of
contract for construction (FIDIC 99) that the contractor has to provide advanced payment
guarantee, otherwise, he shall not be owed to obtain the advanced payment.

"Provide testing apparatus, assistance, electricity, equipment, fuel, consumables,
instruments, materials, and qualified staff" was ranked in the seventh position under the
conditions of contract for construction (FIDIC 99) with RIl equals to 0.74. It is known that
the testing of works is a responsibility of the contractor, so the contractor is to provide all
testing auxiliaries such as apparatus, consumables, electricity, laboratories, etc.
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Table 5.12: Responsibility factorsranking

o Cost Impact

No. Responsibility Factors Clause V.Big| Big | Medium | Weak W\‘/aék RII | Rank
Provide 6 copies of contractor's

1 documents. 1.8 3 5 10 9 5 [055] 35

5 Provide _the plants, consumables 51 4 " 9 10 5 061 | 22
and services.

3 | Obtain performance security. 5.2 9 8 10 4 1 0.73| 8
Use of the contractor's

4 equipment. 5.6 4 7 12 7 2 |063] 18

5 Use of contractor's temporary 56 5 7 8 11 1 loesl 18
works.

6 | Use of access arrangement. 5.6 6 4 5 14 3 058 29
Comply with all applicable

7 safety regulations. 5.8 12 9 5 6 0 0.77 4

3 Take care of the safety of all 58 3 9 5 5 5 066 | 15
persons.
Keep the site and works clear of 58
unnecessary obstructions, '

9 rubbish, temporary works, 523 13 10 3 3 3 |077] 4

. . 11.11

equipments or surplus materials
Provide fencing, lighting,

10 guarding, watching of the works. 58 > ! 9 9 2 0631 18
Provide temporary works for

11 work execution. 5.8 5 5 9 10 3 |059| 27
Provide temporary works for

12 | protection of public, owner and 58 10 8 9 2 3 [073] 8
occupiers of adjacent lands

13 | Costand chargesfor specidl 513 | o | s | 18 | 5 | 4 |o55]| 35
and/or temporary right-of-way.

14 | OPtain additional facilities 513 | 2 | 5| 11 | 12| 2 |oss| 33
outside the site.

15 Maintenance required for access 515 3 13 9 5 5 0661 15
routes.

16 | Frovide necessary signs and 515 | 0 | 6 | 12 | 14 | o |os5| 35
directions.

17 | Op@npermissonstouseroutes, | 5.5 | 4 | g | 10 | 11 | 2 |057| 32
signs and directions.
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Table5.12 (Cont'd): Responsibility factorsranking

No.

Responsibility Factors

Clause

Cost Impact

V. Big

Big

Medium

Weak

Weak

RII

Rank

18

Cost due to non-suitability or
non-availability of access routes.

5.15

0.71

11

19

Packing, loading, transporting,
receiving, unloading, storing and
protection of goods

5.16

10

10

0.56

33

20

Supply electricity, water, gas and
other services.

5.19

18

0.59

27

21

Payment, housing, feeding and
transporting of contractor's staff.

6.1

10

0.61

22

22

Staff rates and wages not lower
than wages and conditions at
local market.

6.2

10

14

0.61

22

23

Comply with labour law.

6.5

10

10

0.61

22

24

Provide necessary
accommodation and welfare
facilities for contractor's and
employer's staff.

6.6

20

0.63

18

25

Take reasonable precautions to
maintain the health and safety of
contractor's staff.

6.7

18

0.68

14

26

Provide sick bay, ambulance
services and first aid.

6.7

24

0.64

17

27

Appointment of accident
prevention officer.

6.7

10

11

0.69

12

28

Provide standard samples.

7.2

0.69

12

29

Provide testing apparatus,
assistance, electricity,
equipment, fuel, consumables,
instruments, materials, and
qualified staff.

7.5

12

12

0.74

30

Pay for natural materials
obtained from outside the site.

7.8

15

10

0.72

10

31

Disposal of materials from
demolition, excavation or
surplus.

7.8

17

0.58

29

81




Table5.12 (Cont'd): Responsibility factorsranking

Cost Impact
No. Responsibility Factors Clause ) ) ) V. RIl | Rank
V.Big | Big | Medium | Weak Weak
Remove the remaining
contractor's equipment, surplus
3 materials, rubbish and temporary 1111 > 4 ! 14 2 0.581 29
works.
33 | Obtain necessary permits 15.1 5 7 8 7 5 0.60 | 26
34 | Provide advance payment 152 | 7 | 14| 10| 1| o |o77]| 4
guarantee.
Provide insurance for works and
35 contractor's equipment. 18.2 9 15 5 2 0O [(078] 3
Provide insurance against
36 | personsinjury and property 18.3 15 12 2 0 3 [083] 1
damage.
Provide insurance against
37 | sickness, disease or death of any 18.5 11 13 5 1 2 079 2

of contractor's personnel.

54.2 Risk Factors

In this section, the researcher has adopted two approaches in order to prioritize the
contractor's risk factors extracted from the conditions of contract for construction (FIDIC
99). Those two approaches are based on the probability of risk occurrence and the cost
impact of that risk as shown in Table 5.13.

82




Table5.13: Risk factorsranking

Probability Cost Impact
No. Risk factor Clause v
V.Big| Big [Medium|Weak W\gak RII Rank |V.Big| Big [Medium|{Weak Weék RII Rank
1 | Delayed Drawingsoringtructionsdue | 39 | 2 | 13| 10 | 2| 2 |o72| 9 | 8 | 9| o | 5| 1 |o7a| 1

to contractor’s fault

Employer's failure (caused by
2 | contractor) to give right of access or 21 5 8 12 5 2 1066 15 9 6 6 6 5 1065| 23
possession of site

3 | Contractor's documents loss or damage 15712 2 5 14 5 6 |055| 33 3 4 6 12 7 [050| 52
4 | Temporary worksloss or damage 51 10 9 8 5 0 |0.75 7 3 4 11 11| 3 [056( 43

Non-availability of goods,

5 51 12 | 13 6 1 0 |0.83 1 15 | 10 6 1 0 |084| 2
consumables, etc.
6 | Failure of contractor's designed works 15112 4 8 7 11| 2 (061 18 5 6 10 7 4 (061 30

Failure to extend the validity of

. 5.2 2 7 8 15 0 |058| 25 6 10 7 5 4 [066| 20
performance security

Failure to pay the employer a due

5.2 1 8 11 12| 0 [059| 22 1 6 10 | 10 | 5 |[053| 49
amount

9 | Faults or mis-act of the subcontractor 55 5 9 12 5 1 | 0.68 11 6 10 5 9 2 1066 20

Errorsin the positions, levels,

10 dimensions or alignments

5.7 5 11 10 2 4 (067 13 11 7 7 5 2 1073 8

11 | Failure of safety precautions 58 3 5 15 4 5 |058| 25 3 7 11 9 2 1060 35

83




Table5.13 (Cont'd): Risk factorsranking

Probability Cost Impact
No. Risk factor Clause y
V.Big| Big [Medium|Weak W\éak RII Rank |V.Big| Big [Medium|{Weak Weék RII Rank
12 | Missof siterelated data 4.10 4 8 8 10 2 |10.61 18 8 8 7 8 1 (069 15
13 Lfﬁffence in the convenience of 515 | 5 | 12| 10 | 6| o |oso| 10 | o | 2 | 13 | 17| o |o51| 51
14 | Goodslossor damage during 516 | 2 | 4 | 6 |18| 2 |os1| a4 | 5 | 5| o |11] 2 |o60| 35
transportation
15 | Roadsor bridges Damage during 516 | 3 | 5| 8 |16] 0 |o57| 30 | 2 | a | 12 | 12| 2 |os5| 45
transportation
16 | Contractor's equipment lossor damage | 5.17 10 9 6 7 0O |0.74 8 8 10 5 9 0O |071] 11
17 | Deficiency of the suppliers 4.4 0 4 12 14| 2 (051 44 3 7 11 9 2 1060| 35
18 | Failureto protect the environment 5.18 2 6 3 16| 5 [050| 51 2 9 3 15| 3 [055] 45
19 | Employer'sequipment lossordamage | o, | 4, | 5 | g |10| 4 |oss| 33 | 3| 7| 12 | 5| 5 |os9| 30
while under contractor's control
20 | Unauthorized entry to site 522 5 7 7 10| 3 [(061| 18 0 6 7 19| 0 [052] 50
21 | Fossils loss or damage. 525 2 5 13 7 5 |055| 33 2 9 8 10| 3 [058| 41
2o | Nor-availability of labor, persomnelor | o0 | » | 5 | 5 |15| 5 |os0| 55 | 6 | 8 | 8 | 5| 5 |063| 27
equipment




Table5.13 (Cont'd): Risk factorsranking

Probability Cost I mpact
No. Risk factor Clause NN _ v | . v
V.Big| Big [Medium|Weak Wéak RII Rank |V.Big| Big [Medium|{Weak Weék RII Rank

Unlawful, riotous or disorderly conduct

23 by contractor's personnel 6.11 4 3 6 12 7 |051 44 1 7 9 12 3 |054| 48
Defects in contractor's manufacturing

24 or production 7.1 3 4 8 10| 7 |(051| 44 3 8 9 11| 1 |061| 30

25 | Additional testsfail 7.5 1 8 10 (10| 3 |056| 32 10 6 7 5 4 1068 17
Rejection of plant, materials or

26 workmanship 7.5 4 11 10 7 0 |0.68 11 7 12 6 5 2 1071 11
Failure to comply with engineer's

27 instructions 7.6 1 5 9 12 5 1051 44 16 5 4 4 3 |0.77 6
Exceptional adverse climatic

28 conditions 8.5 0 7 14 (11 O (058 25 5 6 9 9 3 (061 30
Non-availability of personnel or goods

29 caused by epidemic 8.5 2 5 10 8 7 (052 42 2 2 7 20| 1 |050( 52

3o | Non-avalability of personnel orgoods | g5 | 4 | 3 | g |10| 8 |053] 30 | 4 | 5| 9 |11]| 3 |os8| @
caused by government actions ' ' '
Delay, impediment or prevention

31 caused by the employer 8.5 11 11 6 3 1 (078 4 11 10 7 4 0O |0.78 5
Unforeseen disruption or delay by

32 authorities 8.5 6 8 12 3 3 |067| 13 7 13 9 2 1 (074 7

33 | Delay to pass tests on completion 8.7 4 9 5 10 4 (059 22 4 8 14 3 3 1064 24

4 Eoﬂ?rg completeworksstatedinthe | g2 | 15 | 19| o | 1| 0 |ost| 2 |8 |1| 7 | 5] 1 |073] 8
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Table5.13 (Cont'd): Risk factorsranking

Probability Cost Impact
No. Risk factor Clause V.Big| Big [Medium|Weak W\gak RII Rank |V.Big| Big [Medium|{Weak W\t/aék RII Rank
Work suspension is aresponsibility of
35 contractor 8.8 1 7 9 10| 5 (053] 39 12 6 5 7 2 1072 10
3p | Contractor's design, workmanshipor | g9 | 7 | 14| o | 1| 1 |076| 6 | 2 | 12| 10 | 8| 1 |o066| 20
materials failure during suspension
g7 | Falureto protedt, storeor secureworks | g g | 5 | 4 | 12 [ 12| 3 |os4| 38 | 5 | 7 | 122 | 6| 2 |o64| 24
during suspension
38 | Failureto carry out tests on completion 9.2 0 6 6 20| 0 |051| 44 1 8 9 11| 3 (056 43
3g | Contract price reduction duetofailure | g5 | 5 | g | o | 10| 3 |058| 25 | 3 | 6 | 14 | 7| 2 |o6L]| 20
to pass tests on completion
Plant, material or workmanship not
40 being in accordance with the contract 11.2 4 5 11 9 3 |059| 22 6 5 8 10| 3 |061| 30
41 | Failure to comply with obligations 11.2 3 8 6 13 2 (058 25 2 8 9 12 1 |059( 39
42 | Failure to remedy defects 15i25 4 7 6 7 8 |055| 33 5 4 11 | 10| 2 |060| 35
Increase the amount of performance
43 | security due to removal of defective 115 6 10 3 4 9 |060| 21 2 7 16 7 0 |063| 27
work
44 | Repetition of tests after remedyingof | 115 | 5 | o9 | 10 | 4| 4 |oea| 17 | 5| 9| 7 | 8| 3 |o0e3| 27
defects
45 | Work Interruption due to variations 13.1 8 18 3 3 0 |079 3 12 | 16 4 0 0 |0.85 1
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Table5.13 (Cont'd): Risk factorsranking

Probability Cost Impact
No. Risk factor Clause V.Big| Big [Medium|Weak W\gak RII Rank |V.Big| Big [Medium|{Weak W\t/aék RII Rank
46 | Interim payment certificate with-held 15.6 5 10 8 7 2 1066 15 13 9 8 2 0 |081 3
47 | Contract termination by the employer 15.2 0 7 8 12| 5 [(051| 44 11 | 15 2 4 0 |081 3
48 gga‘iuy Injuries, sickness, diseases or 174 | 1 | 5| 8 |12| 7 |os0| 51 | 7 | 7 | 11 | 4| 3 |067| 19
49 E)r;’spe”y (real or personal) damageor | 174 | 3 | 3 | o |12| 5 |o52| 42 | 6 | 8 | 9 | 5| 4 |064| 24
50 | Works or goods loss or damage 17.2 10 | 12 5 5 0 |0.77 5 6 13 7 4 2 1071 11
51 :;‘;ﬂ;?%ng?égggﬁgﬁg”a' and 175 | 0o | 1| 6 |10]| 15 |036| 54 | o | 2| 2 |20]| 8 |039]| 54
52 | Natura catastrophes 19.5 0 1 22 8 2 [055] 33 10 6 6 8 2 [069] 15
53 gg';gre togiveclamnoticewithin28 | 559 | 4 | 4 | 7 |10| 7 |o53| 39 | 5 | 12| 8 | 4| 3 |oe8| 17
54 | Failure to appoint a member of DAB 20.3 0 8 15 5 4 [057| 30 0 6 16 6 4 (055 45
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54.21 First Approach: Prioritization by Probability of Occurrence

The risk factors implied from conditions of contract for construction (FIDIC 99) were
prioritized according to ranking based on probability of occurrence. Table 5.14 shows the
highest 10 ranked risk factors based on the probability of occurrence of the risk factor.

It is shown that "Non-availability of goods, consumables, etc." was ranked in the first
position with RIl equals to 0.83. The loca contractors are suffering from lack of materials,
consumables, goods, etc. due to continuous border closures and siege which prevent the
suppliers from providing the necessary construction materials, consumables, etc. It is not
unclear that the construction business is aimost completely paralyzed due to this factor.
"Delay to complete work stated in the contract™ was ranked in the second position with RI|
equals to 0.81. This factor is relatively related to the previous factor of "non-availability of
goods, consumables, etc." because the current siege has affected the availability of such
items and hence the contractors are not able to complete the works stated in the contract
due to that shortage of construction materials and other construction goods or consumables.
The cost impact RIl value of this factors was also relatively high (0.73) and ranked in the
eighth position. It is very common for a project to finish later than scheduled. The cost
effect of delay can be significant. If the delay is the contractor’s fault, the employer may be
entitled to claim liquidated damages from the contractor (Stansbury, 2005).

"Work interruption due to variation” was ranked in the third position with RII equals to
0.79. Today it is difficult to make a detailed planning in the initial phase of the project,
since the conditions for the production changes from day to day (Andersson, 2002). It is not
strange that the contractors are not involved in the design decisions which lead to variations
at the construction phase. Moreover, poor design will definitely lead to huge number of
variations. The variations lead to interruption of the contractor's work sequence and this
interruption distresses the contractors.

"Delay, impediment or prevention caused by employer” was ranked in the fourth position
with RII equals to 0.78. The Palestinian economy is still relying on international donors
and the construction business in the Gaza Strip is a part of that system. The employers
depend on fund which is donated by foreign bodies. So any disturbance in this system will
impede or delay the construction work in a certain project. Further more, employer's staff
and work mismanagement always lead to delay. This could happen due to some personal
issues of employer's staff.

"Works or goods loss or damage" was ranked in the fifth position with RIl equalsto 0.77.
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Aswork interruption is the dominant feature of the construction industry in the Gaza Strip,
then it is not unusual to loose or to have damaged some of the project's goods or works.
Moreover, many construction sites in the Gaza Strip have been exposed to military attacks
by Israeli forces. As a result of these attacks, the contractor suffers from damaging and
destructing of goods and works.

It is worth to mention that "Infringement of intellectual and industrial property rights' was
ranked in the last position with a Rl equals to 0.36. Such infringement is not common in
the Gaza Strip and there are foggy rules relating to this subject. The local contractors are
not familiar to such risk factor.

It is also worth to mention that “Non-availability of labour or personnel” was ranked in the
fiftieth position with RIl equals to 0.50. The Gaza Strip is currently characterized by a
surplus supply of labour, so there will never be a problem to find the required human
resources for the execution of any type of work.

On the contrary, Workforce availability and skill occupied a high rank according to
Walewski (2005). Of course, risk ranking in any community reflects the circumstances in
that community. Walewski (2005) study was conducted in the United States of America
(USA) where the human resources availability could be a serious problem, but it is not the
case in the Gaza Strip where mobility of people is restricted and local economy generates
little job opportunities.

Table5.14: Prioritization by probability of occurrence

No. Risk factor Clause :?bab'gzk
1 | Non-availability of goods, consumables, etc. 51 0.83 1
2 | Delay to complete work stated in the contract 8.7 0.81 2
3 | Work interruption due to variation 13.1 0.79 3
4 | Delay, impediment or prevention caused by employer 8.5 0.78 4
5 [ Worksor goods loss or damage 17.2 0.77 5
6 g&?;;?;ﬁi%n workmanship or materials failure 8.9 0.76 6

Temporary works loss or damage 51 0.75
8 [ Contractor's equipment loss or damage 5.17 0.74 8
9 fl::;ll?yed Drawings or instructions due to contractor’s 19 0.72 9
10 | Interference in the convenience of public 5.15 0.69 10
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5.4.2.2 Second Approach: Prioritization by Cost | mpact

The risk factors implied from the conditions of contract for construction (FIDIC 99) were
prioritized according to ranking based on cost impact of the risk factors. Table 5.15 shows
the highest 10 ranked risk factors based on the cost impact.

It is shown that "Work interruption due to variation" was ranked in the first position with
RIl equals to 0.85. It is well known that the variations cause reworks, additional works and
interruptions of work sequence which lead to mismanagement of contractor's resources and
disruption of work and resources schedules which leave eventualy a big impact on the
contractor's budget. The contractors believe that variations are considered a cause of
disputes (Mortaja, 2007). Zeneldin et a (2005) concluded that variation is the major cause
for claims in UAE construction sector. According to Yogeswaran (1997), variation is a
major cause of claims.

“Non-availability of goods, consumables, etc." seems to be a factor which strongly affects
the contractor's cost estimation. The cost impact of this factor was ranked in the second
position with RI1 equals to 0.84, and it should be remembered that this factor was ranked in
the first rank according to probability of occurrence.

The environment of business in the Gaza Strip is abnormal due to closures and siege.
Absence of construction materials from market suspends or even terminates the majority of
the construction projects which in turn leads to more financia burden on the contractor.
Closure has a big effect on escalation in the material prices and work delay due to material
shortages (Magousi, 2007).

"Interim payment certificate with-held" was ranked in the third place with RIl equals to
0.81. Interim payment certificate with-held disturbs the cash flow of the contractor and
hence makes the contractor unable to commit his obligations.

"Contract termination by the employer" was also ranked third with RIl equals to 0.81. No
doubt that contract termination by employer has a big impact on the contractor. It should be
mentioned that most of construction contracts in the Gaza Strip are coercion contracts in
which the employer can terminate the contract without indemnifying the contractor for the
expected profit and indemnify only the overhead of the termination notification period. The
employer is free to terminate the contract at any time for the employer's convenience by
giving notice to the contractor of such termination (Osinski, 2002). The probability of
occurrence of this factor is low. The employer rarely tends to terminate the contract, but if
it occurs, the cost impact will be huge.
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"Delay, impediment or prevention caused by employer" was ranked in the fifth place with a
RII equals to 0.78. If the contractor exposed to any kind of delay, the time schedule will be
defected, and hence the schedule of resources, materials and other goods will also be
defected. The eventua result of such delay, impediment or prevention will have a big
impact on contractor's budget.

Zeneldin (2005) concluded that delay caused by employer is a main cause for claimsin the
UAE construction sector. The probability of occurrence of this factor ranked high i.e. fourth
rank with RIl equals 0.78. This is an important factor with high rank for both cost impact
and probability of occurrence.

"Failure to comply with engineer's instructions' was ranked sixth with RIl equals to 0.77.
If the engineer is dissatisfied, the contractor will then suffer from engineer's reaction and
behaviour. The engineer is delegated to determine all issues related to the project and the
relationship between the employer and the contractor. Moreover, the engineer acts as a first
arbiter of disputes between employer and contractor (Samuel, 1996). Contractor's failure to
comply with engineer's instructions may result in adverse attitudes against the contractor
and poor cooperation and coordination between the contracting parties.

It is worth to mention that "Infringement of intellectual and industrial property rights'
occupied the last rank in both cost impact prioritization and probability of occurrence
prioritization. The local contractors suffer from lack of experience and legal background

regarding this issue.

Table5.15: Prioritization by cost impact

) Cost Impact
No. Risk factor Clause
RII Rank

1 | Work interruption due to variation 13.1 0.85 1
2 | Non-availability of goods, consumables, etc. 51 0.84 2
3 | Interim payment certificate with-held 15.6 0.81 3
4 | Contract termination by the employer 15.2 0.81 3

Delay, impediment or prevention caused by
S 8.5 0.78 5

employer

Failure to comply with Engineer's
6 |. , 7.6 0.77 6

instructions
7 | Unforeseen disruption or delay by authorities | g5 0.74 7
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Table5.15 (Cont'd): Prioritization by cost impact

) Cost Impact
No. Risk factor Clause
RII Rank

Errorsin positions, levels, dimensions or

8 : 5.7 0.73 8
alignments

9 | Delay to complete work stated inthe contract | g 7 0.73 8
Work suspension is aresponsibility of

10 8.8 0.72 10
contractor

92




Chapter Six
FIDIC 99 Cost | mpact Estimating System
(FCIES)

6.1 Introduction

Contractors, upon receiving a bid request, evaluate the cost of building the project, and will,
consciously or not, add contingencies for risk (Hartman et al, 1996). Since contractors are unable
to influence the contract conditions and clauses, contractors should understand which risks and
responsibilities they should undertake under contract conditions (Usta, 2005).

The pricing process can be simplified if a computerized estimating system is utilized. There has
not, until this moment, been a system that deals with conditions of contract for construction
(FIDIC 99) cost impact on the Gaza Strip contractor's cost estimation. Moreover, the field survey
reveals that the local contractors suffer from the lack of suitable systems to be used in bid pricing
phase, especially those systems dealing with contractor's risks and responsibilities. The
researcher believes that having such a system becomes a necessity. Accordingly, he developed a
system that deals with the cost impact of applying conditions of contract for construction (FIDIC
99). This chapter describes this system and shows its functions.

6.2 FCIES Concept

FIDIC 99 Cost Impact Egtimating System (FCIES) aims at helping the contractors of the Gaza
Strip for more accurate cost estimation based on the conditions of contract for construction
(FIDIC 99), in terms of responsibilities and risks. It is hoped that FCIES can provide users with
an efficient mechanism that helps identifying risks and finding possible ways to minimize their
effects and helps to point out the responsibilities and enables the contractors to estimate their
cost.

FCIES is built mainly to calculate the cost impact of adopting the conditions of contract for
construction (FIDIC 99) on the contractors of the Gaza Strip considering two main issues. The
first is the responsibility factors implied from the conditions of contract for construction (FIDIC
99), and the second is the risk factors implied from the conditions of contract for construction
(FIDIC 99).

FCIES uses Monte Carlo simulation technique for evaluation of risk factors, while the
responsibility factors are considered deterministic factors each has a single value entry.
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6.3 FCIESDescription

Risk factors are introduced to FCIES into two main divisions, risk factors according to categories
and risk factors according to prioritization resulting form the field survey conducted on the
contractors of the Gaza Strip. Risk factors are distributed into five categories according to Panthi
(2007). They are construction related risks, performance related risks, contractual and legal risks,
physical risks and political and social risks.

Responsibility factors are introduced to FCIES into two divisions as well, by categories and by
prioritization. Responsibility factors were broken down into items which have been categorized
into two main categories, "To provide" and "To do". Further break down is carried out on the
"To Provide" into three subcategories "Staff welfare", “Security, safety, and services' and
“Contractual”.

FCIES was designed using Visual Basic Applications (VBA) in MS Excel. Since 1993, Excel
has included Visual Basic for Applications (VBA). It is a programming language based on
Visual Basic which adds the ability to automate tasks in Excel and to provide User Defined
Functions (UDF) for use in worksheets. VBA is a powerful addition to the application which
includes a fully featured Integrated Development Environment (IDE). Macro recording can
produce VBA code replicating user actions, thus allowing simple automation of regular tasks.
VBA allows the creation of forms and in-worksheet controls to communicate with the user. Later
versions add support for class modules allowing the use of basic object-oriented programming

techniques.

6.3.1 FCIESOverview
FCIES deals with the cost impact of conditions of contract (FIDIC 99) in two relatively separate
partitions. The cost of each responsibility factor (Cg) is estimated directly. FCIES sums up the

cost of all responsibility factors through a simple summation formula as shown in Equation 6.1.
i=1
é Cd =Cg+Cg+Csx3 +...... +Cqniiiiiininnnn Equation 6.1
Where;
Cs = Cogt of the responsibility factor number i

i=123,....,Nn
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FCIES deals with risk factors differently. Each risk factor is expressed in terms of cost estimates
corresponding to probability of occurrence. A mitigation action could be introduced to relieve

the effect of arisk factor. Each mitigation action has a fixed cost (Cy;j) and it hopefully causes a
risk reduction (rj;) on the cost of the risk (Cr;) of arisk factor number i.

The Net cost of risk factor (NCpg;) will be calculated according to Equation 6.2.

NCgi = Cri — (Cri * 1ji) + Cwj
NCri =Cri (1-1ji)) + Cuj -oevvvvvnee Equation 6.2
Where;
NCrgi = Net cost of the risk factor number i.
Cri = Cost of therisk factor number i.
ri = The risk reduction percentage to cost of a risk factor i due to mitigation
action |.
Cvj = The cost mitigation action j.
] =123,....m
FCIES compares the risk cost (Cr) with the risk cost with mitigation actions (NCR) at a
cumulative probability value of 50%. FCIES adopts a mitigation action if it produces NCr value

less than the original Cr value.
A single risk factor may adopt many mitigation actions in order to eliminate or relieve the effect
of that risk factor. FCIES sums up the mitigation actions costs and reductions and finally

calculates the net cost of arisk factor as shown in equation 6.3.

=1 =1
NCri = cri ( 1- 5 i) + 5 Cwmj ---.--......Equation 6.3
j=m j=m

A new, with mitigation actions, probabilistic distribution is produced and hence Monte Carlo
simulation process is carried out for both distributions separately. Finally the cost of risk factors
will be viewed. FCIES sums up the final cost of responsibility and risk factors. The system is
illustrated in Figure 6.1.
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Figure6.1: FCIES system
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6.3.2 FCIESIllustration
FCIES is run by MS Excel with low level of Macro security to alow the user to view the user
tabs. By double clicking on the program icon, an introductory screen appears. By clicking on

Enter button as shown in Figure 6.2, the main menu will be displayed.

The Islamic University of Gaza
Department of Civil Engineering

Construction Management MSc Program

FIDIC 99 COST IMPACT ESTIMATING SYSTEM

. N

FCIES

Supenvisor - Dr Kamalain K Sha'ath
Enter

Figure 6.2: I ntroductory screen

6.3.2.1 First Tab (Main Menu)

Figure 6.3 shows the program main menu. This menu enables the user to display all FCIES tabs.
The main menu contains project settings, responsibilities, risk data entry, risk relationships,
simulation and results. The user can quit FCIES through clicking on the Exit button.
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Main Menu (=3l

FIDIC 99 Cost Impact Estimating System

Project Settings

Responsibilities

Risk Data Entry

Risk Relationships

Figure 6.3: Main menu tab
6.3.2.2 Second Tab (Project Settings)

Project settings form, shown in Figure 6.4, is designed to allow the user to define some project
characteristics. The needed datais in terms of working hour cost and delay cost.

Project Settings

Project Settings

Working Hour Cost - $IHr

Delay Cost - $/Day

Figure 6.4: Project settingstab
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This datais needed when the user uses the option of introducing the risk cost values in Figure 6.9
by evaluating the cost of the risk consequences. FCIES then calculates the risk cost through the
consequences with the project settings introduced.

6.3.2.3 Third Tab (Responsibilities)

In this form the user will be able to estimate the cost of the responsibilities incurred from the
adoption of the conditions of contract for construction (FIDIC 99) as shown in Figure 6.5. The
responsibilities list contains the responsibilities implied from the conditions of contract for
construction (FIDIC 99).

Responsibilities
Responsibilities By Priority

18.3 Provide insurance against persons injury and property damage.

18.4 Provide insurance against sickness, disease or de
4.8 423 11.11) Keep the site and works clear of unne
14.2 Provide advance payment guarantee.

4.8 Comply with all applicable safety regulations. O Included in BOQ

7.4 Provide testing apparatus, assistance, electricity, e

7.8 Pay for natural materials obtained from outside the « . III
4.2 Obtain performance security. Lok Conk $

4.8 Provide temporary works for protection of public, ow
7.2 Provide standard samples.

4.15 Cost due to non-suitability or non-availability of acc
6.7 Appointment of accident prevention officer. Approve
5.7 Take reasonable precautions to maintain the health

4.8 Take care of the safety of all persons.

415 Maintenance required for access moutes.

6.6 Provide necessary accaommaodation and welfare facil
6.7 Provide sick bay and ambulance services,

6.1 Payment, housing, feeding and transporting of contr
4.8 Provide fencing, lighting, guarding, watching of the w
4.6 Use of contractor's temporary works.

4.6 Use the contractor's equipment. Risk Entry

4.1 Pravide the plants, consumables and senices. _ILI 4‘
' =]

4 |

Main Menu

orit ‘B‘ycmegory

Figure 6.5: Responsibility factorstab

If the user includes a responsibility cost in pricing of any bill of quantities item, FCIES provides
an option to avoid the double estimation of that responsibility. When the responsibility was
estimated before, the user shall click the box called “Included in BOQ", then the responsibility
will take a cost value of 0 and will be blocked.
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The user can view the responsibility factors in two arrangements. The first is by priority
according to the opinion of respondents of the questionnaire as shown in Table 5.12. The
responsibility factors could also be viewed by categories as shown in Figure 6.6. These
categories include either “to do” or “to provide”. “To do” category includes the responsibilities
or activities the contractor is entitled to do under conditions of contract for construction (FIDIC
99) as shown in Table 3.11. “To provide” category includes items to be provided by the
contractor under conditions of contract for construction (FIDIC 99). This category was divided
into subcategories, “Staff welfare”, “Contractual and legal” and “Safety, security and services”
as shown in Table 3.10. This versatility gives the user more flexibility in using FCIES.

Responsibilities

Staff Welfare
Housing

ResEonsibilities List

Feeding

Transporting

VWages not lower than local market
Health

Safety Included in BOQ
Welfare

Immigration |I|
Legal rights Total Cost $
Accommaodation and welfare for employer's staff

Approve

IMedical staff and first aid
Sick pay. ambulance senices and first aid

Risk Entry

i

1| | »

Main Menu

By Priority | By Cateqgc

Contractual & Legal | Safety, Security & Services

Figure 6.6: Responsibility factors by categories

6.3.24 Fourth Tab (Risk Data Entry)
In this form, the user can express his estimation about the risk factors contained in the risk
factorslist. Therisk factorsarelisted intherisk list as shown in Figure 6.7.
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Figure6.7: Risk entriesby priority form

The user can choose to view the risk factors in priority order or by categories. The risk factors
priority order was prepared to give more flexibility. The user can sort the risk factors according
to probability of occurrence order or cost impact order. This prioritization was obtained from the
field survey results accomplished in chapter Five as shown in Table 5.13.

The risk factors categories could be used as well, as shown in Figure 6.8. The risk categories are
construction related risks, performance related risks, contractual and legal risks, physical risks
and political and social risks.
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Figure 6.8: Risk entries by categories

The data to be entered is in form of risk costs corresponding to a given cumulative probability
distribution at 0%, 25%, 50%, 75% and 100% according to Sha’ath (1993). The data to be
entered in the entry boxes are the cost values being less than indicated cumulative probability.

In construction risk management, some risks are difficult to be directly estimated, so FCIES was
designed to cope with this difficulty. The user can estimate the risk factors cost according to their
consequences. The consequences are categorized as additional cost, additional work, delay and
claims as shown in Figure 6.9.

The additional cost is the cost which the contractor bears due to the occurrence of such risk. The
additional work is the work to be carried out by the contractor as a consequence of therisk. The
delay is the delay incurred by the occurrence of the risk while the claims are the probable
successful claims raised against the contractor as aresult of the risk occurrence.

If the risk factor istoo general, FCIES has the option of viewing the risk consequences or further
break down risk consequences in comment box located at the lowest part of the risk entry form

as shown in Figure 6.9.
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Figure 6.9: Risk entries by consequences

If risk estimation by consegquences is chosen, then FCIES calculates the risk cost according to the
project settings that earlier entered by the user as shown in Figure 6.4.

6.3.2.5 Fifth Tab (Mitigation Actions)

FCIES was designed in a shape that allows the user to introduce mitigation actions to relieve the
effect of the risk factors in terms of cost. It was designed to accept, theoretically, unlimited
number of mitigation actions. Each mitigation action has its own fixed cost and in return it
eliminates or reduces risk cost. In other words, the cost of a feasible mitigation action should be
less than the cost reduction it affects on arisk. The user adds a mitigation action or chooses from
a drop down list that was previously prepared by the user as shown in Figure 6.10. For better
utilization of mitigation actions, a mitigation action used by arisk factor may be used to mitigate

other risk factors.
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Figure 6.10: Mitigation actions entries

FCIES primarily checks the selected mitigation action with its introduced fixed cost and risk
reduction percentage to cost of risk factor. This check is done by comparing the value of cost
with and without the mitigation action considering the values corresponding to 50% cumulative
probability of occurrence. If the cost value of the risk with mitigation action is higher than
without mitigation action, FCIES will not accept this mitigation action and a message box
appears showing this rejection. As the user proceeds in data entry, the previously entered
mitigation actions will be displayed in the succeeding factors. By this option, the user can use the
same mitigation action for a number of risk factors.

After the introduction of mitigation actions for one risk factor, FCIES sums up the mitigation
actions costs and the reductions, and hence a new probability distribution is obtained with new

values. The datawill be saved for simulation.

6.3.2.6 Sixth Tab (Risks Relationships)

Although Monte Carlo simulation is a proven tool for risk estimation, it has some disadvantages.
Monte Carlo simulation can not predict or introduce dependency relationships between risk
factors. It assumes that all risk factors are independent, but this is not always the case especially
in the construction industry. Some risk factors could be dependent on others. FCIES was
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designed to overcome this phenomenon. The user can build up multilevel risk relationship trees
as shown in Figure 6.11.

Relationships between risk factors could be identified. The Monte Carlo simulation model is able
to understand these relationship trees and assign a relative random number according to the
identified relationships. The generated random number for a dependent risk factor is a function
of the random number assigned to independent risk factor according to relationships identified

by the user.

Figure 6.11: Dependency relationshipstree

Figure 6.12 shows the risk relationships entry form, where the user has the ability to make the
relationship trees. The left side risk list is the parent risk list, while the right side risk list is the
child risk list. Any contradiction in relationships is detected and FCIES will not accept and a
message is displayed showing this rejection.

FCIES deals with these relationships by a built in algorithm. The generated random number RN
is not randomly generated for a dependent risk factor. The root of the relationship tree has a
generated random number, but the branches have the same RN multiplied by the dependency
value.

This process was tested by the researcher. Dependency relationships were introduced, the
simulation process was carried out with single number of iterations, and then the random
numbers of the risk factors with dependency relationships were viewed in temporary boxes.
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Risks Relationships

4.1 Non-availability of goods, consumables, elc.

Risks List

.7 Delay to complete wark stated in the contract
13.1 Waork interruption due to variation | j'
8.4 Delay, impediment or prevention caused by employe

17.2 “Works or goods loss or damage
8.9 Contractor's design, workmanship or materials failur : "

4.1 Temporary works loss or damage I:l Yo ARSI ‘
417 Contractor's equipment loss or damage
1.9 Delayed Drawings or instructions

414 Intedference in the convenience of public Risks Relationship List

7.5 Rejection of plant, materials ar workmanship :

4.4 Faults or mis-acts of the subcaontractor Rizk Name ST
8.5 Unforeseen disruption or delay by authorities -
14.6 Interirn payment certificate with-held

4.7 Errors in positions, levels, dimensions or alignments
2.1 Engineer's failure (caused by contractor) to give righ
11.6 Repetition of tests after remedying of defects

4.10 Miss of data

8.7 Delay to pass tests on completion

7.4 Additional tests fail

4.2 Failure to extend the validity of performance security
4.8 Failure to comply with safety regulations

8.4 Exceptional adverse climatic conditions

19.4 Matural catastrophes HeMove Hemove A1 ‘ Approve
4.20 Employer's equipment loss or damage while under

8.8 “Work suspension is a responsibility of contractor =
1| | »

Risk Eniry ‘ Main Menu

Figure 6.12: Risk dependency relationships

The random number values appeared in the temporary boxes were calculated correctly according
to the introduced relationships. By this technique the simulation runs in more realistic
environment and more adequate results could be obtained.

6.3.2.7 Seventh Tab (Simulation)

Simulation is the last stage of the risk estimation process. Monte Carlo simulation technique is
used for this purpose. Monte Carlo simulation is non physical in nature and often employs a
mathematical model with an objective governed by variables. Monte Carlo simulation is a
proven probabilistic method based on the random behavior which is a game of chance.

The higher the number of iterations, the better and more accurate results could be obtained. The
user is asked to identify the number of iterations between 100 and 5000. FCIES starts generating
random number to each independent risk factor a once and the same random number is
generated for all dependent risk factors multiplied by the percentage of the dependency.

As mentioned before, there are two probability distributions for each risk factor, one without
mitigation actions and the other is with mitigation actions. The Monte Carlo simulation will treat
both distributions separately. Clicking on "RUN" button starts the simulation process, then the
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X-Y chart appears with two cumulative "S" curves, one in dark blue color representsthe risk cost
without considering mitigation actions, while the other curve isin pink color represents the risk
cost considering mitigation actions as shown in Figure 6.13.

This display was designed to give more flexibility to the user. The user can see the results in
terms of cost at different probability values on the curve itself. The cost values are displayed on
the curves with probability scroll bar to point out the acceptable probability value.

Simulation

Number of lterations -

Without Mitigations D

With Mitigations .

Probability K ;

Figure 6.13: Simulation form

6.3.2.8 Eighth Tab (Results)

This is the last form in FCIES where the results are displayed. After the user has introduced the
responsibility factors cost values, risk factors cost values and simulation process completed, the
user can now view the results as shown in Figure 6.14.

The risk cost is displayed in both components; risk cost without mitigation actions and risk cost
with mitigation actions. The responsibilities cost is also displayed. The user can choose whether

to adopt risk factors regardiess of mitigation actions or with mitigation actions.
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When the choice is settled, the final result appears. This final result is the cost incurred by the
contractor when adopting the conditions of contract for construction (FIDIC 99).

Results '

Risks Responsibilities

@ Without Mitigations i 3 i 3
#® With Mitigations _ $
-

Figure 6.14: Resultsform

6.4 FCIESImplementation

The best way to explain the program is by applying it to an example and explains it step by step.
The main menu form is neglected because it is only a menu enables the user to view the different
forms of FCIES.

6.4.1 Second Tab (Project Settings)

The project settings related to additional work hourly cost or delay daily cost could be introduced
as shown in Figure 6.15, then click the "Approve" button to save these settings.

The work hour cost is the average hour cost of a normal activity, where the delay cost isthe daily
cost incurred by the contractor as aresult of adelay plus the delay damages cost.
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Project Settings

Project Settings

Working Hour Cost e $/MHr

Delay Cost $iDay

Figure 6.15: Project settings

6.4.2 Third Tab (Responsibilities)
The user can enter the responsibility factor cost directly in the entry box for each responsibility
factor indicated in the list as shown in Figure 6.16.

Responsibilities
Security, safety, and services

Fencing

Responsibilities List
Electricity
Water
Gas
INatural materials
Fencing
Lighting [ Included in BOQ
Guarding and watching
Temporary works to protect public, owner and occupiers of
Maintenance required for access routes aea $
Mecessary signs and directions
Permissions to use routes, signs and directions

Accident prevention officer
Approve

Risk Entry

‘1 I X Main Menu

By Priority | I To Do

i

Staff Welfare | Contractual & Legal

Figure 6.16: Responsibility factors data entry

109



The user can use responsibility factors sorted by priority or by categories. If the user has already
included the cost of a certain responsibility in the estimated price of any bill of quantities item,
he can simply click "Included in BOQ" button.

6.4.3 Fourth Tab (Risk Data Entry)

The risk data could be entered using risk factors listed according to their probability order or cost
impact order. All lists have one data storage system, which means a risk factor included in a list
has the same code of the same risk factor included in any other list.

The cost data is entered in the entry boxes as shown in Figure 6.17 against a given cumulative
probability values of 0%, 25%, 50%, 75% and 100%. If the risk factor is too general, the
comment box appears showing the proposed consequences of that risk as shown in Figure 6.17.
Then the user can better understand that risk factor and estimate its cost.

Canstruetion Faaloted ik

Risk=s In Probabliity Order

4 78 Faillure o profect the emvironiment

- |
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| ©5 Work swspension is 3 responslbiity of comracior =] - Risk lngin
00 Failure 1o protect, stom of Secure works dunng fusy |
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201 Faiure togive & claim natice within 26 days Probabiline ~ —mresponding
9.2 Failore 1o carry oull tesls on comp|etsor Cuet
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B d Nonavalabslity of goods m pevsomnel caused by g £

71 Defects in conbracbor's manufactumng pe preductsan 15wy T
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1.5 Increase tha smound of parfommance secusty dus |
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4.2 Failure 1o pay the employer & due amount At wrve
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B4 Conbract price reduclon diss to Gilue (o pass lesks
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]

m Fesponsihiltic s Wain Hem
i

Cost Impadt

Fakatianships Shslin |

Covmenfs; 1 Eeological damage. f. Pl 3 Wama s nd

Figure 6.17: Risk factorsdata entry

Another method to enter the cost data is through the consequences as shown in Figure 6.18.
FCIES calculates the cost values according to the project settings entered in Figure 6.15. By
clicking on "Approve" button, the values will be saved.
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Figure 6.18: Risk factorsdata entry by consequences

6.4.4 Fifth Tab (Mitigation Actions)

Mitigation actions can be entered manually by the user. The user can choose a previously entered
mitigation action or introduce a new mitigation action by clicking on the "Add" button. A form
appears as shown in Figure 6.19 to allow the user to introduce a new mitigation action. The user

can also edit or delete any previously entered mitigation action.
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Mitigation Action
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ME6  Store big gquantity of matenals

Edit

=T

Figure 6.19: New mitigation actionsentry

When a mitigation action is chosen, the user has to define its cost and risk reduction percentage
to cost of risk factor he estimates that will result from introducing this mitigation action as shown
in Figure 6.20. At clicking the "OK" button, FCIES calculates the risk cost with mitigation at
probability of 50% and compare it with the risk cost without mitigation at the same probability.
If the mitigation action saves no cod, it will not be accepted. When clicking "Approve" button,
new, with mitigation, probability distribution will be recorded.
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Figure 6.20: Mitigation actions entries

For better utilization of a mitigation action, FCIES was designed to accept the previously used
mitigation action for other risk factors, but without duplicating of the cost. When this mitigation
action is chosen for another risk factor, a message of "In Hand Mitigation Action" appears and
the cost box becomes blocked and gets a value of zero as shown in Figure 6.21.
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Figure 6.21: Mitigation actions entries with a previously used mitigation action

6.4.5 Sixth Tab (Risks Relationships)

When the user chooses a risk factor at the main risk list and then chooses the dependent risk
factor from the dependent risk list, he has to define the degree of dependency as shown in Figure
6.22. The dependent (child) risk factors are viewed with the degree of dependency in the box. By
clicking "Approve" button, the relationships will be saved.
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Figure 6.22: Dependency relationships

6.4.6 Seventh Tab (Simulation)

Astherisk factors data entry is completed, the simulation is now ready to be performed. Any un-
entered data takes a value of zero. The user has to choose the number of iterations in the entry
box as shown in Figure 6.23. By clicking on "RUN" button, FCIES starts the simulation process
and a progress bar appears.

Two cumulative S curves are plotted, without mitigation actions curve with blue color and with

mitigation actions curve with pink color.
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Without Mitigations |:|

With Mitigations .

Figure 6.23: Result of simulation

It is observed that the curves are overlapping at the lower corner. The mitigation action curve
takes higher cost values at low probability values. This is because the entered mitigation actions
have a fixed cots and FCIES accepts the mitigation action if it is efficient at cumulative
probability of 50%, but it could not be efficient at lower cumulative probability values such as
10% or 20%. At lower cumulative probability values the risk reduction counts a small value of
cost, but the fixed cost remains the same, which eventually leads to formation of this overlap. At
the break even point, the risk cost without mitigation actions is equal to the risk cost with
mitigation actions.

The accepted probability is pointed out using the below scroll bar. By moving the scroll bar, new
cost values shall be loaded on the curve. When the satisfactory values are reached, the user clicks

on "Capture" button, and then the values are saved.

6.4.7 Eighth Tab (Results)
The results are viewed in the result form in terms of risks and responsibilities costs. The user

clicks option button choosing to adopt either risk cost without mitigation actions or with
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mitigation actions. When clicking on "Approve" button, the final cost appears in the lower box
as shown in Figure 6.24.

Results @

Results

Risks Responsibilities

#® Without Mitigations

©  With Mitigations

\' 18523 $
T T e ey

Figure 6.24: Final results

6.5 FCIESTesting

To ensure that FCIES provides the expected results and incorporates the functions described
earlier, model verification and validation were conducted. The following are the verification and
validation tests carried out on FCIES.

6.5.1 Model Verification

Verification is like debugging. It is intended to ensure that the model does what it is intended to
do (Hillston 2003). Verification test is performed by executing the program using examples to
find errors (Moussa et al, 2006).

6.5.1.1 Antibugging

Antibugging consists of including additional checks and outputs in a model that may be used to
capture bugs if they exist (Hillston, 2003). Antibugging was carried out by the modeler at all
steps of FCIES programming, temporary boxes were added to the computer program for this
purpose. These temporary boxes were designed to show the in-process values and compare those
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values to expected ones. MS Excel has the facility of automatic debugging. It detects any wrong

entry or wrong process and the modeler can easily locates the bugs and rectify them.

6.5.1.2 Deterministic Models

For simulation models, the presence of random variables can make it hard for the modeler to
reason about the behaviour of a model and check that it is as expected or required (Hillston,
2003). The test was carried out by observing the behaviour of the random numbers. The random
numbers are generated randomly in the program, but with some control. The developer has
introduced risk dependency relationships. For the dependent risk factors, the generated random
number must be controlled according to the introduced dependency relationship.

Temporary boxes were introduced in FCIES to show up the behaviour of the random number
generation for the dependent risk factors. The system was found running satisfactorily. An
example of deterministic test is shown in Figure 6.25, where a certain dependency relationship
was introduced. The probability of occurrence of risk factor "Delay to complete work stated in
the contract” was defined as 80% of the parent risk factor "Non-availability of goods,
consumables, etc". The two lower temporary boxes show the generated random number by the
program. A manual calculation of the relationship gives same value.
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4.1 Mon-availability of goods, consumables, ete. Risks List
8.7 Delay to complete wark stated in the contract
13.1 Waork interruption due to variation | L”
3.4 Delay, impediment or prevention caused by employe

17.2 Waorks or goods loss or damage

8.9 Contractor's design, workmanship or materials failur i 5
I:l o Add Relation o list

4.1 Temporary waorks loss or damage
417 Contractor's equipment loss or damage
1.9 Delayed Drawings or instructions
4.14 Interference in the convenience of public Risks Relationship List
7.5 Rejection of plant, materials or warkmanship

: Risk Name | Value
4.4 Faults or mis-acts of the subcontractor Dt ol o Siate She ponTren ™

8.5 Unforeseen disruption or delay by authorities

14.6 Interim payment certificate with-held

4.7 Ermars in positions, levels, dimensions or alignments—
2.1 Engineer's failure (caused by contractor) to give righ
11.6 Repetition of tests after remedying of defects

410 Miss of data

8.7 Delay to pass tests on completion

7.4 Additional tests fail

4.2 Failure to extend the validity of performance security
4.8 Failure to comply with safety regulations 1 | | |2
8.4 Exceptional adverse climatic conditions

19.4 MNatural catastrophes | 0.477914 0382331‘ Approve
4.20 Employer's equipment loss or damage while under |

8.8 Wark suspension is a responsibility of contractor

8.9 Failure to protect, store or secure works during susg
17.2 Property (real or personal) loss or damage x
1 | 3 Risk Entry ‘ Main Menu

Figure 6.25: Random number generation test
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6.5.1.3 Continuity Testing

Continuity testing consists of running a simulation model several times for slightly different
values of input parameters. For any one parameter, a slight change in input should generally
produce only a slight change in the output. Any sudden changes in the output are taken to be an
indication of a possible error which should be investigated unless this is known behaviour of the
system (Hillston, 2003). FCIES was exposed to such test, the risk and responsibility factors cost
entries were introduced with slight increase or decrease, the results obtained were reasonable.
The simulation was run with different number of iterations. The new curves produced were close
to the original curve.

An example of continuity test which is carried out on FCIES is shown in Figure 6.26, where the
input values have been slightly changed, the output responded to these changes in reasonable

manner.

Simulation Simulation

Humber of Rerations m Hamber of Beralicns m
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L ]
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Figure 6.26: Continuity test

6.5.14 Degeneracy Testing

Degenerate cases for a model are those values of input parameters which are at the extreme of
the model’s intended range of presentation. Degeneracy testing consists of checking that the
model works for the extreme values of system and work input parameters. Degeneracy testing
can help the modeler to find bugs that would not otherwise have been discovered (Hillston,
2003). FCIES simulation was run at its maximum number of iterations (5000). The results were
satisfactory. FCIES was tested at maximum capacity, all risk and responsibility factors entries
were introduced, and large number of dependency relationship trees was formulated with large
path length. The results are reasonable.
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6.5.2 Model Validation

Validation is the task of demonstrating that the model is a reasonable representation of the actual
system. A proven approach of model validation may be applied as appropriate to the different
aspects of a particular model. This approach called expert intuition (Hillston, 2003).

6.5.2.1 Expert Intuition

Essentially using expert intuition to validate a model is similar to use of one-step analysis model
verification. Here, however, the examination of the model should ideally be led by someone
other than the modeler (Hillston, 2003). This validation technique is applied on FCIES
evaluation as shown in section 6.6. The researcher evaluates FCIES by local expert contractors
asking them to show their opinion about FCIES.

6.6 FCIESEvaluation

To evaluate FCIES, it was introduced to expert contractors asking them to evaluate it in terms of
function, understandability, and friendliness. This technique can be used to determine if the logic
in the conceptual model is correct and if the model’s input and output relationships are
reasonable. This step was accomplished by approaching 5 local contractors whom are classified
in the first class according to PCU. They were asked to show their opinion about FCIES. The
program was illustrated and explained to them in a way that enables them to use it and read the
results. A structured questionnaire was designed to get a feedback about the FCIES performance
in additional to respondent’s comments (see Annex 4 and Annex 5). This technique could be

considered as a part of model validation of expert intuition as shown in section 6.5.2.1.

6.6.1 FCIES Performance
Table 6.1 shows the distribution of responses on FCIES performance. It is observed that the
evaluators were generally satisfied with FCIES characteristics. The results show that the overall
weighted mean satisfaction of FCIES performance is (88.29 %). This result is considered a very
good one. Thisindicates that FCIES has a very good potential of acceptance amongst contractors
in order to enhance and improve construction industry in the Gaza Strip.
According to respondent’s opinions, there are many advantages that can be obtained by using
FCIES, such as:
The evaluators find FCIES is very helpful in the proper understanding of the terms of
conditions of contract for construction (FIDIC 99).
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FCIES helps in accurate and complete assessment of the financial impact of conditions of
contract for construction (FIDIC 99).

FCIES allays fear of lack of sufficient information and expertise about conditions of
contract for construction (FIDIC 99).

FCIES helps to find creative ways for dealing with risk and preparedness. FCIES was
equipped with the facility of using actions to mitigate these risks.

FCIES saves time and minimize efforts in cost estimation and increase the dependency
on computerized systems in cost estimation process.

FCIES is simple to use and provides sufficient flexibility in order to absorb the facts and
alternatives.

Results obtained can be easily and readily read.

FCIES is suitable for large projects rather than small projects.

6.6.2 Evaluators Commentsand Suggestions

Evaluators, in general, show a high degree of comfort when using FCIES. They mentioned that
FCIES is user friendly, specific, illustrative and creative. It is the first software developed to deal
with the cost impact of standard conditions of contract in the Gaza Strip; especialy it deals with
the recently officially adopted standard, FIDIC 99.

They also mentioned that by usng FCIES, the estimated cost will be determined more
scientifically by using formulas, charts and facts. Evaluators think that FCIES deals with risks
and liahilities in a realistic, thoughtful and appropriate way to be practiced in the Gaza Strip.
They also mentioned an important point; they are not compelled to study and analyze the
conditions of contract for construction (FIDIC 99) every time they estimate a project price,
because FCIES includes the items which have cost impact on the contractor from the FIDIC 99.
The evaluators were generally happy with the design of the FCIES. They mentioned that FCIES
displays data in attractive and easy to understand way.
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Table 6.1: FCIES perfor mance as expressed by evaluators

Weighted
Strongly| ) Strongly
No. Statement Agree|Neutral Disagree| mean
agree Disagree
%
FCIES helps in the proper understanding
1 5 0 0 0 0 100
of the terms of the FIDIC 99
5 FCIES helps in the accurate assessment 5 5 1 0 0 84
of the financial impact of the FIDIC 99
3 FCIES Reflects the complete financial 5 5 1 0 0 84
impact of the FIDIC 99
FCIES allays fear of lack of sufficient
4 information and expertise to deal with 5 0 0 0 0 100
FIDIC 99
5 FCIES contributes in determining a safe 3 2 0 0 0 92
and suitable bid price
6 | FCIES helps in bidding with a competitive 2 1 1 1 0 76
and suitable price
7 FCIES helps to find creative ways of 4 0 1 0 0 92
dealing with risk and preparedness
g | FCIES allows for higher dependency on 5 0 0 0 0 100
computers in project management
9 | FCIES is simple to use 3 1 1 0 0 88
10 FCIES saves time and minimize efforts in 4 1 0 0 0 96
cost estimation
11 | FCIES gives sufficient flexibility to absorb 2 3 0 0 0 88
the facts and alternatives
Results obtained can be readily and
12 4 1 0 0 0 96
clearly read
13 | FCIES is suitable for small size projects 0 1 1 2 1 48
14 | FCIES is suitable for large size projects 3 2 0 0 0 92
Average Mean % | 88.29
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There was a criticism about FCIES. The program calculates the cost impact of conditions of
contract for construction (FIDIC 99) in terms of responsbilities and risks apart from cost
estimating of bill of quantities. Another criticism was raised, the responsibility and risk factors
were built in the program, where the user can not modify, add or delete any item, which in turn
limits the flexibility of the program

One respondent recommended developing another version of this program in Arabic language.
Many respondents recommended providing training courses for the local contractors in order to
better understand the conditions of contract for construction (FIDIC 99) and better use of the
FCIES.
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Chapter Seven

Conclusions and Recommendations

7.1 Introduction

FCIES has been developed to meet the need of the Gaza Strip contractors to evaluate
the cost impact of adoption of conditions of contract for construction (FIDIC 99). After
conducting a field survey and FCIES development and evaluation, the researcher
provides conclusons and recommendations which emerged from the results and
observations of this study.

The conclusions and recommendations aim at improving the capability of contractors in
better handling the cost estimation of project under conditions of contract for
construction (FIDIC 99).

7.2 Conclusions
The magjority of contractors do not use formalized techniques for estimating
contingencies when preparing tenders. They do not use computerized tools to
evaluate and manage responsibilities and risks and, in general, there is no
commitment to employ an experienced person or team for evaluating and
managing responsibilities and risks.
Local contractors do not have suitable tools to calculate the impact of adoption
of conditions of contract for construction (FIDIC 99).
Insurance, as a risk transfer strategy, is the most favorite mitigation action
practiced by local contractors.
Conditions of contract for construction (FIDIC 99) has introduced a system in
dealing with disputes, which is called Dispute Adjudication Board (DAB).
Introducing DAB in settling disputes between the contracting parties is the most
appreciated feature of FIDIC 99. Contractors look positively at FIDIC 99 as it
discourages disputes and maintains positive relationship between contracting
parties. The researcher believes that FIDIC 99 meets the desire of local
contractors to eliminate or discourage disputes.
The acceptance of conditions of contract for construction (FIDIC 99) is not,
however, without its problems. There are still some disadvantages of FIDIC 99

from contractor's point of view such as:
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It is not well adapted to cope with large number of variations.
Presence of some biased clauses in favour of the employer.
Low contractor involvement in decisions related to design.

The survey reveaed that the most prominent responsibility factors are:

Providing different types of insurance such as insurance against persons
injury and property damage, insurance for works and contractor's equipment
and insurance against sickness, disease or death of any contractor's
personnel.

Keeping the site and works clear from unnecessary obstructions, rubbish,
temporary works, equipment or surplus materials.

Complying with safety regulations. This obligation requires the contractor to
provide safety apparatus and tools, safety signs, appointing of safety officer

and promote the safety culture among the workers and everybody involved.

The survey also revealed that the most prominent risk factors are:

Non-availability of goods, consumables and construction materials. This
factor is very common in the Gaza Strip due to the siege and border
closures.

Delay to complete work stated in the contract. This risk is relatively related
to the previous risk, where the non-availability of construction materials
leads to delay in completing work stated in the contract.

Work interruption due to variations.

With-holding of Interim payment certificate, which leads to contractor's
cash flow disturbances which make the contractor unable to fulfill his
obligations.

FCIES was developed in order to help local contractors to estimate the cost

impact of adoption of conditions of contract for construction (FIDIC 99). FCIES

had a very good potential of acceptance among contractors.

FCIES evaluators are generally satisfied with the software performance. They

consider that FCIES could play an important role in improving the cost

estimation process under conditions of contract for construction (FIDIC 99) as

contractors are not yet quite familiar with this standard.

The main FCIES advantages that observed are:
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- It helps contractors in proper understanding the terms of conditions of
contract for construction (FIDIC 99).

- FCIES helps in better assessment of the financial impact of conditions of
contract for construction (FIDIC 99).

- FCIES saves time and minimizes efforts in cost estimation process.

- FCIESisflexible and easy to use.

- Results obtained can be easily read.

7.3 Recommendations
As this study revealed that the vast mgority of contractors do not pay the
required attentions to liabilities and risks when pricing the bid, contractors are
advised to ensure that the pricing team is fully supported with the necessary
tools and techniques to deal with this matter.
More time and effort should be provided in the front-end of a project.
Experienced staff should be involved to manage or mitigate the risks and
administrate the contract.
Risk documentation is a critical issue. It consumes a lot of efforts and money,
but it is very essential in better management of resources. The contractors can
benefit by keeping records of their liabilities and risks management results on
various projects. Historical risk records will be helpful in pricing future projects
more accurately.
Variations are also a maor threat for the contractors which cause work
interruption, delays and cost overrun. It is believed that early involvement of
contractor reduces the possibility of excessive variations. Of course, this can
happen by encouraging other types of contract settings such as design-build and
construction management.
Lack of construction materials occupies the highest rank in any recent research
related to construction problems in the Gaza Strip. So, it is recommended to buy
and store as much as possible of construction materials at the front-end of the
project.
Contractors are invited to use FCIES in order to get more accurate cost

estimation and improve the construction management process.
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Offering training courses about the conditions of contract for construction
(FIDIC 99) is an important idea. Such training enables contractors to safely and
easlly understand the cost impact of this standard. Contractors could be then
well prepared for the future where there is a chance of economic recovery in the
Gaza Strip.

Awarding the project to the contractor whose bid is the lowest is not always the
right decision. Other criteria are to be considered in order to award the project to
the contractor whose bid is the most suitable and professional.

7.4 Recommendationsfor Further Studies
The survey was conducted in the Gaza Strip in a period where the construction
business was deteriorated or even paralyzed, which in turn was reflected on the
results of the research. It is recommended to conduct another survey when the
construction industry recovers and make a comparative analysis to the results.
It is recommended to integrate FCIES with cost estimation software in order to
have a comprehensive system which enables the contractors to estimate the cost
of the project including all provisions due to conditions of contract.
It is recommended to study and investigate the probability distribution of
different risk factors. Future projects can be estimated utilizing the specific
probability distribution for each risk factor.
It is recommended to extend this research to include the conditions of contract
for construction (FIDIC 99) particular conditions.
It is recommended to add a facility of adding, modifying or removing of any
factor included in lists of FCIES.
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Extracted risk factorswith their consequences
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Table Al1-1: Extracted risk factorswith their consequences

. Cons.
Clause Risk factor Consequence Category
Construction Related Risks
Delayed drawings or ) ) ) Additional Cost | Cost
19 | ) Delayed Drawings or instructions
instructions Additional Time | Time
_ Employer's failure (caused by Additional Cost | Cost
Rights of accessto the o
21 " contractor) to give right of access or
Site
possession of site Additional Time | Time
Claims Claims
Contractor's documents loss or damage
Rework Work
Additional Cost | Cost
41 Contractor's general Temporary works loss or damage Additional Time | Time
" | obligations Rework Work
_ _ Additional Cost | Cost
Failure of permanent works designed
Additional Time | Time
by contractor
Rework Work
Claims under
4.2 | Performance security | Failure to remedy a default performance Claims
security
N Additional Cost | Cost
_ Errorsin the positions, levels,
4.7 | Setting out ) ) ) Additional Time | Time
dimensions or alignments
Rework Work
Goods loss or damage during Additional Cost | Cost
transportation Additional Time | Time
4.16 | Transport of goods
Roads or bridges Damage during Additional Cost | Cost
transportation Claims Clams
4.17 | Contractor's equipment | Contractor's equipment loss or damage | Additional Cost | Cost
Additional Cost | Cost
420 Employer's equipment | Employer's equipment loss or damage Additional Time | Time
and free materials while under contractor's control
Claims Claims
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Table Al1-1 (Cont'd): Extracted risk factorswith their consequences

. Cons.
Clause Risk factor Consequence Category
Additional Cost | Cost
7.4 | Testing Additional tests fail Additional Time | Time
Remedial work | Work
Additional Cost | Cost
o Rejection of plant, materials or Additional Time | Time
7.5 | Rejection )
workmanship Remedial work | Work
Clams Clams
8.4 Extensqn of timefor | Delay, impediment or prevention Additional cost | Cost
completion caused by employer
delay to pass tests on completion Delay damages | Cost
8.7 | Delay Damages i
delay to complete works stated in the Delay damages | Cost
contract
Additional work | Work
9.2 | Delayed tests Failure to carry out tests on completion | Rework Work
Retesting Work
g4 | Failureto passtestson | Contract price reduction due to failure Additional Cost | Cost
' completion to pass tests on completion Retesting Work
_ Additional Cost | Cost
Cost of remedying ) )
11.2 Failure of contractor's design Additional Time | Time
defects
Remedial work | Work
_ Increase the amount of performance I ncrease amount
Removal of defective ) )
115 ‘ security due to removal of defective of performance | Cost
wor
work security
Repetition of tests after remedying of | Additional Cost | Cost
11.6 | Further Tests
defects Remedial work | Work
_ _ o Additional Cost | Cost
13.1 | Right to vary Work Interruption due to variations
Additional Time | Time
Additional Cost | Cost
Contractor's care of — . .
17.2 ‘ Contractor's documents loss or damage | Additional Time | Time
wor
Remedial work | Work
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Table Al1-1 (Cont'd): Extracted risk factorswith their consequences

. Cons.
Clause Risk factor Consequence Category
Performance Related Risks
Faults or mis-act of the subcontractor | Claims Clams
4.4 | Subcontractors __ : :
Deficiency of suppliers Delay Time
Injuries Cost
: . Claims by
Failure to comply with safety _
4.8 | Safety procedures ) public, owners )
regulations ) Clams
or occupiers of
adjacent lands
_ unlawful, riotous or disorderly conduct
6.11 | Disorderly conduct ) )
by contractor's personnel claims claims
_ _ Additional cost | Cost
_ Defects in contractor's manufacturing _
7.1 | Manner of execution ) Additional work | work
or production
Clams Clams
Failure to comply with Engineer's
7.6 | Remedial work instructions Clams Clams
Contractor's design, workmanship or Additional Cost | Cost
89 Consequences of materials failure during suspension Additional work | Work
' suspension Failure to protect, store or secure
works during suspension Clams Clams
_ Plant, material or workmanship not Additional Cost | Cost
Cost of remedying o _ _ : :
11.2 defect being in accordance with the contract | Additional Time | Time
efects
Failure to comply with obligations Remedial work | Work
Indemnify the Cost
employer
_ Contract price Cost
11.4 | Failureto remedy Failure to remedy defects reduction
defects "
Additional cost | Cost
Recover of sum :
. Clams
paid
Issue of interim Payment with- Cogt
14.6 | payment certificates | Interim payment certificate with-held | held
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Table Al1-1 (Cont'd): Extracted risk factorswith their consequences

i Cons.
Clause Risk factor Consequence Category
Bodily injuries, sickness, diseases or
17.1 | Indemnities death Claims Clams
Property (real or personal) damage
Additional Cost | Cost
Contractor's care of
17.2 ‘ Works or goods loss or damage Additional Time | Time
wor
Remedial work | Work
Contractual and L egal Risks
41 Contractor's general Non-availability of goods, Additional time | Time
' obligations consumables, etc. claims Clams
Claims under
Failure to extend the validity of performance Claims
_ security
performance security Termination by
Clams
4.2 | Performance security employer
_ Claims under
Failure to pay the employer a due )
performance Claims
amount _
security
61 Engagement of staff Non-availability of labor, personnel or | Additional time | Time
" | and labor equipment claims Claims
o - Storing and
_ Work suspension is aresponsibility of _ Cost
8.8 | Suspension of work preservation cost
contractor
Additional time | Time
Payment
reduction Cost
Termination by o :
15.2 Contract termination by the employer | Payment with-
employer
held Cost
Clams Clams
Failure to give claim notice within 28 iti
20.1 | Contractor's claims J Additional cost | Cost
days Additional time | Time
20.3 | Failureto agree DAB | Failure to appoint a member of DAB Remuneration Cost
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Table Al1-1 (Cont'd): Extracted risk factorswith their consequences

. Cons.
Clause Risk factor Consequence Category
Physical Risks
Additional Cost | Cost
Additional Time | Time
4.10 | Site data Miss of site related data Rework Work
Clams Clams
Additional work | Work
4.24 | Fossils Fossils loss or damage Claims Claims
Extension of time for ) o
84 ) Adverse climate conditions o
completion Additional cost | Cost
Additional cost | Cost
Consequences of force Additional time | Time
194 _ Natural catastrophes
majuere Work, materials
Cost
or goods damage
Political and Social Risks
Avoidance of Interference in the convenience of _ _
_ _ Claims Claims
4.14 | interference public
Protection of the ) )
_ _ Clams Clams
4.18 | environment Failure to protect the environment
4.22 | Security of the site Unauthorized entry to site Clams Clams
Non-availability of goods or personnel o
_ _ T Additional cost | Cost
8.4 Extension of time for | caused by epidemic
' completion Non-availability of goods or personnel o
_ Additional cost | Cost
caused by government actions
Delay caused by Unforeseen disruption or delay by o
8.5 . . Additional cost | Cost
authorities authorities
Intellectual and
17.5 | industrial property Infringement of intellectual and Clams Clams
rights industrial property rights
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Annex 2

The Questionnaire

(Arabic Version)
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Annex 3

The questionnaire

(English Version)
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Questionnaire for Contractorsof Gaza Strip

Dear participants:

| would like to present my deepest appreciation for you for providing a part of your precious time
and effortsto answer this questionnaire. | would like to mention the following notes:

1. Thisquestionnaire is apart of an academic research which aims to study of the cost
impact of the Palestinian unified construction contract (FIDIC 99) on the local
contractor's cost estimation.

2. Thisstudy comesin apartial fulfillment of the requirements for the degree of master in
the construction management at the Ilamic University-Gaza.

3. Thedatayou provide is for confidential, and is used for the academic research only.

4. The researcher wish to provide accurate datain order to achieve the goal of this research.

5. Questionnaire contents:

Part 1 : Contractor organization profile.

Part 2 : Contracting General Information.

Part 3 : Evaluation of cost impact and probability of occurrence of the FIDIC 99
clauses from contractor's point of view. The respondent is allowed to add new
(not mentioned in the table) risk or responsibility factors.

6. For more information, please conduct the Palestinian unified construction contract
(FIDIC 99).

7. Appreciate you for your participation in this questionnaire, the researcher will provide
you the results of the study to take advantage of them as much as possible.

Best Regards

Researcher : Zakaria M. Aljarosha
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Part 1: Contractor organization profile

1.1 Position of the respondent
Director

Deputy Director
Project Manager

[ O I I

Site Engineer

1.2 Experience of organization in construction industry
O Lessthan 3 years
O 3to5years
O 6to10years
0O Morethan 10 years

1.3 Type of executed project
O Buildings
O Roads
0O Water and sewage systems
O Industria

1.4 Number of projects executed inthe last 5 years
5and less

6-10

11-20

Morethan 20

I I I e N A

1.5 Work monetary volume in the last 5 years
0.5 million dollars and less

0.6 to 1 million dollars

1.1to 5 million dollars

5.1to 10 million dollars

O 0o o o O

More than 10 million dollars
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Part 2: Contracting General I nformation
Please answer the following question which show the practice of your company

regarding to contracting

2.1 Is there a formalized technique for estimating cost contingencies when prepare

tender?
(] Yes
] No
2.2 Do you usually use computer toolsto deal with unforeseen liabilities and risks?
[ Yes
[] No

2.3 Do you use special tools to calculate the cost impact of adopting the Palestinian
unified contract for construction (FIDIC 99)?

[l VYes
[1 No

2.4 Which standard conditions of contract have been used before?
FIDIC 87 Form of Contract

FIDIC 99 Form of Contract

UNRWA Form of Contract

UNDP Form of Contract

PECDAR Form of Contract

World Bank Form of Contract

European Union Form of Contract

SMDM Form of Contract

Ministry of public works Form of Contract
Palestinian Water Authority Form of Contract
Others

Ooooooooogd

2.5 The number of projectsin which FIDIC 99 have been used as standard conditions
of contract?

[] 5 projectsor less
[] 5to 10 projects
[1 Morethan 10 projects

2.6 What are your usual responses for the unforeseen liabilitiesand risks
[ Avoidance
[1 Transfer
[1  Mitigation
[1 Retention
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mitigate risks and responsibilities

2.7 The following are some mitigation actions, please show the intensity of their use to

Very . Very
Statement high High | Neutral | Small small
a | Insurance against accidents
b | Increase safety measures and tools
¢ | Buy and store material
d | Increase work hours
e Increase subcontract works as much
as possible
f | Closer supervision to subordinates
g Assign the risk to the suppliers
h Improve the quantity and quality of
the staff
i | Increase the quantity of equipments
k | Include time allowance
Others

show your degr ee of agreement

2.8 The following are the best features of the FIDIC 1999 conditions of contract, please

Statement St;é)rnegely Agree Egg\’l\tl Disagree 3:2:3?2;
a | Easy to understand and clear enough
Non applicable provisions could be
simply deleted
c Availability of commentaries and
literature
d Availability of  specific legd
interpretations
e | Standardized
f | Reasonably balanced and fair
g | Allocates liahilities precisely
h reduces disputes and maintains
positive relationship between parties
: Presence of Dispute Adjudication
Board instead of courts
Others
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2.9 The following are the worse features of the FIDIC 1999 conditions of contract,
please show your degree of agreement

I
Agree | don’t | Disagree
know

Strongly
disagree

Strongly

Statement agree

Not well adopted to cope with large
number of changes

Assumes that project is well defined
prior to contract signature

Assumes unit prices remain valid

Low contractor involvement in
decisions related to design

Presence of some biased clauses
against contractor

Not applicable in Gaza Strip

Others
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The following table includes responsibilities implied from the Palestinian Unified Conditions of Contract for Construction FIDIC 99. Please

Part 3: Cost Impact evaluation

specify the level of cost impact of corresponding responsibility item.

Cost Impact
Responsibility Clause Responsibility Factor v
v.big | big | medium | wesk '
weak
1.8 | Careand supply of documents | Provide 6 copies of contractor's documents.
1.13-b | Compliance with law _
) Pay all taxes, duties and fees.
14.1 | The contract price
Contractor's general ) )
4.1 o Provide the plants, consumables and services.
obligations
4.2 | Performance security Obtain performance security.
a) Use the contractor's equipment.
4.6 | Cooperation b) Use of contractor's temporary works.

c) Use of access arrangement.
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Responsibility Clause

Responsibility Factor

Cost Impact

v. big

big

medium | weak

weak

4.8

Safety procedures

a) Comply with all applicable safety regulations.

b) Take care of the safety of all persons.

c) Keep the site and works clear of unnecessary obstructions.

d) Provide fencing, lighting, guarding, watching of the works.

€) Provide temporary works for work execution.

f) Provide temporary works for protection of public, owner

and occupiers of adjacent lands

4.13

Rights of way and facilities

a) Cog and charges for special and/or temporary right-of-
way.

b) Obtain additional facilities outside the site.

4.15

Access routes

a) Maintenance required for access routes.

b) Provide necessary signs and directions.

c) Obtain permissions to use routes, signs and directions.

d) Cost due to non-suitability or non-availability of access
routes.
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Responsibility Clause

Responsibility Factor

Cost Impact

. bi bi edi eak
V. big ig medium | w weak
4.16 | Transport of goods Packing, loading, transporting, receiving, unloading, storing
and protection of goods
4.19 | Electricity, water and gas Supply electricity, water, gas and other services.
a) Store and dispose of contractor's equipment or surplus
4.23 Contractor's operations on site | materials.
b) Clear away rubbish and temporary works.
Payment, housing, feeding and transporting of contractor's
6.1 Engagement of staff and labour st;f/f Hsng g porting
6.2 | Ratesof wages and conditions | Staff rates and wages not lower than wages and conditions at
of labour local market.
6.4 | Labour laws Comply with labour law.
6.6 | Facilities for staff and labour | Provide necessary accommodation and welfare facilities for
contractor's and employer's staff.
a) Take reasonable precautions to maintain the health and
safety of contractor's staff.
b) Provide medical staff and first aid.
6.7 | Hedlth and safety
¢) Provide sick bay and ambulance services.
d) Appointment of accident prevention officer.
7.2 | samples Provide standard samples.
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Responsibility Clause

Responsibility Factor

Cost Impact

v. big

big

medium | weak

weak
74 | Testing Provide testing apparatus, assistance, electricity, equipment,
fuel, consumables, instruments, materials, and qualified staff.
a) Pay for natural materials obtained from outside the site.
7.8 | Royalties
b) Disposal of materials from demolition, excavation or
surplus.
11.11 | Clearance of site Remove the remaining contractor's equipment, surplus
materials, rubbish and temporary works.
14.2 | Advance payment Provide advance payment guarantee.
18.2 | Insurance for work and Provide insurance for works and contractor's equipment.
contractor's equipment
Insurance against injury to Provide insurance against persons injury and property
18.3 persons and damage to damage
property
i Insurance for contractor's Provide insurance against sickness, disease or death of any of
' personnel contractor's personnel.
Others
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The following table includes risk factorsimplied from the Palestinian Unified Conditions of Contract for Construction FIDIC 99;

Please specify the level of probability of occurrence and the cost impact of corresponding risk factor.

Construction Related

Probability Cost Impact
Clause Risk factor " "
v.big [ big [medium| weak v.big | big | medium | weak
weak weak
Delayed drawings or ) ) )
19 | ) Delayed Drawings or instructions
instructions
”1 Rights of accessto the | Engineer's failure (caused by contractor) to give
' site right of access or possession of the site
a) Contractor's document loss or damage
41 Contractor'sgeneral | b Temporary works loss or damage
obligations - -
g c) Failure of permanent works designed by
contractor
4.7 | Setting out Errorsin positions, levels, dimensions or alignments
a) Goods loss or damage during transportation
4.16 | Transport of goods
b) Roads or bridges damage during transportation
Contractor's )
4.17 ) A) Contractor's equipment loss or damage
equipment
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_ Probability Cost |mpact
Clause Risk factor
v.big [ big [medium| weak |v.weak| v.big | big | medium | weak |v.weak
420 Employer's equipment | Employer's equipment loss or damage while under
and free materials contractor's control
7.4 | Tegting Additional tests fail
7.5 | Rejection Rejection of plant, materials or workmanship
8.4 Extension of time for | Delay, impediment or prevention caused by
completion employer
a) Delay to passtests on completion
8.7 | Delay damages
b) Delay to complete work stated in the contract
9.2 | Delayed tests Failure to carry out tests on completion
0.4 Failureto pastestson | Contract price reduction due to failure to passtests
completion on completion
115 Removal of defective | Increase the amount of performance security due to
works removal of defective work
11.6 | Further tests Repetition of tests after remedying of defects
13.1 | Right to vary Work interruption due to variation
Others
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Performance Related

Probability Cost |mpact
Clause Risk factor " v
v.big | big [ medium | weak v.big | big | medium | weak
weak weak
Faults or mis-acts of the subcontractor
4.4 | Subcontractors
Deficiency of the suppliers
4.8 | Safety procedures Failure to comply with safety regulations
_ unlawful, riotous or disorderly conduct by
6.11 | Disorderly conduct
contractor's personnel
) Defects in contractor's manufacturing or
7.1 | Manner of execution )
production
7.6 | Remedial work Failure to comply with Engineer's instructions
a) Contractor's design, workmanship or materials
8.9 Consequences of failure during suspension
suspension b) Failure to protect, store or secure works during
suspension
Cost of remedying a) Plant, materials or workmanship not being in
11.2 defect accordance with the contract
erects b) Failure to comply with obligations
Failure to remedy
11.4

defects

Failure to remedy defects
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_ Probability Cost |mpact
Clause Risk factor
v.big | big | medium | weak |v. weak| v.big | big | medium | weak |v.weak
Issue of interim ) - )
14.6 . Interim payment certificate with-held
payment certificate
a) Bodily injuries, sickness, diseases or death
17.1 | Indemnities
b) Property (real or personal) loss or damage
Contractor's care of
17.2 Works or goods loss or damage
work
Others
Contractual & Leqgal
Probability Cost |mpact
Clause Risk factor
v.big | big | medium | weak W\éik v.big | big | medium | weak w\e;k
Contractor's general o
4.1 o Non-availability of goods, consumables, etc.
obligations
a) Failure to extend the validity of performance
4.2 | Performance security | security

b) Failure to pay the employer a due amount
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Probability Cost |mpact
Clause Risk factor
v.big | big | medium | weak |v. weak| v.big [ big [ medium | weak |v.weak
61 Engagement of staff & | Non-availability of labour, personnel or
" | labour equipment

8.8 | Suspension of work

Work suspension is aresponsibility of contractor

15.2

Termination by

employer

Contract termination by the employer

20.1 | Contractor's claims

Failure to five a claim notice within 28 days

20.2 | Appointment of DAB

DAB consults an expert

20.3 | Failureto agree DAB

Failure to appoint a member of DAB

Others
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Physical

Probability Cost Impact
Clause Risk factor v ) o
v.big [ big | medium | weak ) big | medium | weak
weak | big weak

4.10 | Site of data Miss of site related data
2.24 | Fossils Fossils loss or damage

Extension of time for ) o o
8.4 _ Exceptional adverse climatic conditions

completion

Consequences of
194 _ Natural catastrophes

force magjuere

Others
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Political & social

Probability Cost Impact
Clause Risk factor TV ”
v.big [ big | medium | weak ) big [ medium | weak
weak | big weak
Avoidance of . . .
4.14 | Interference in the convenience of public
interference
Protection of the _ _
4.18 ) Failure to protect the environment
environment

4.22 | Security of the site Unauthorized entry to site

Extension of time for | Non-availability of goods or personnel caused by

8.4 :
completion epidemic or government actions
Delay caused by _ _ .
8.5 - Unforeseen disruption or delay by authorities
authorities
Intellectual and

_ _ Infringement of intellectual and industrial
17.5 | industrial property )

' _ property rights
right

Others
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Annex 4

FCIES Evaluation Questionnaire

(Arabic Version)
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Annex 5

FCIES Evaluation Questionnaire

(English Version)
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Questionnaire for FCIES Evaluation

Dear Participants:

1- Youarekindly requested to use FCIES, and show your response about the following
statements

I
No. Statement Strongly Agree | Neutral | Disagree Strongly
agree Disagree

1 | FCIES helpsin the proper understanding
of the terms of the FIDIC 99

2 | FCIES helps in the accurate assessment of
the financial impact of the FIDIC 99

3 | FCIES Reflects the complete financial
impact of the FIDIC 99

FCIES allays fear of lack of sufficient

4| information and expertise to deal with
FIDIC 99

5 | FCIES contributes in determining a safe
and suitable bid price

6 | FCIES helpsin bidding with a
competitive and suitable price

7 | FCIES helps to find creative ways of
dealing with risk and preparedness

8 | FCIES allows for higher dependency on
computers in project management

FCIES issimpleto use

10 | FCIES savestime and minimize effortsin
cost estimation

11 | FCIES gives sufficient flexibility to
absorb the facts and alternatives

12 | Results obtained can be readily and
clearly read

13 | FciES is suitable for small size projects

14

FCIES is suitable for large size projects
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2- Please make any comments or criticisms be found through your use of the program

3- Please specify any advantages to this program from your point of view

4- Please propose any suitable idea could be made to the program
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