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ABSTRACT

Selection of the best contractor to implement a project on time, within a reasonable price
and with an acceptable level of quality is a key factor for the project success.

Generally, contractor failure can only be seen after the contractor has failed to perform on
the project.

This research has been conducted through literature review of the topics related to
contractor selection process, followed by a field survey. Fifty seven managers, experts, and
engineers were asked to fill a questionnaire that covers topics related to the selection of
contractors and to the awarding methods practiced in Gaza Strip. Three case studies about
projects awarded to the lowest bid price were analyzed and their impacts on the project
implementation were explored .

This research aims to investigate the current practice of the contractors selection methods and the
awarding system for the construction projects, specifically the lowest bid method. The criteria used
in the evaluation and selection of contractors were explored and identified in details from many
countries.

The results of this study guide to determinate 10 main criteria for contractor’s selection and
suitable for the local construction sector , the results also guide to the identification of 38 sub
criteria, the weights and impact of this factors on the contractor selection were also defined.

The results indicated that the financial evaluation of the bid has been ranked in the first position
with weight equal 40.10%, the remaining 9 classes are all related to technical criteria with a total
weight of 59.90%.

The finding of this study indicated that 65% of the local implementing agencies and owners in
Gaza strip agreed to use a multi criteria awarding system, while 35% of them still prefer to use the
low bid price method for contractors selection.

The results, also, indicated the existence of many problems in the local construction sectors, the
dominant part of respondents ( 90%) confirmed that the current awarding method i.e. "the lowest
bid price" is considered one of the major problems of the construction sector .

A new selection and awarding method is proposed. This method considers multi-criteria for the
selection of contractor which cover : financial, technical, managerial, and safety factors, in
addition to the past performance of the contractor . The contractor classification method presented
in this research should be considered as preliminary and subject to further modification and
developments.

The results of this study recommended that there is a need to develop and modify the current low-
bid awarding system and to set up a new awarding system that set a balance between technical
and financial criteria. Necessary actions are needed from local concerned authorities to adopt this

new system by legislative changes

IV
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CHAPTER 1: INTRODUCTION

The purpose of this chapter is to introduce the research contained. The concept of
contractors selection is briefly discussed. The statement of the problem and the purpose of

this research are outlined.

1.1 Background

The local procurement in general , and particularly in the Gaza strip, suffers from myriad
problems. The aggressive competition and low prices may be considered as the main
causes of these problems. The construction industry and awarding authorities, have begun
to explore ways to improve the process of selecting general contractors. It is important for
the concerning authorities or agencies to improve the lowest bid award contracting method

by considering other factors in the evaluation process, other than the lowest bid.

Competitive bidding, where the project is awarded to the lowest bidder, is a basic part of
the construction industry. This method of project delivery is designed to promote healthy
competition in an attempt to ensure the lowest price for the project. While private owners
may chose to award contracts in any way, many public agencies are required by law to

award the project to the lowest bidder, (Moore 1985).

Public construction procurement, the process by which contractors are chosen for public
construction projects, has traditionally been based on selecting the lowest bidder. This
process, although designed with good intentions, has several shortcomings. Public
construction procurement based on the lowest price reflects values regarding public
administration held by the society such as transparency, fairness, ease of contract
administration (efficiency), and competitive bidding. Public funds require a degree of
openness to allow as many bidders as possible to both “fairly” distribute public monies and
also to create a competitive environment where the public receives a good product for the
money spent. In addition, construction procurement has historically been based on sealed
bidding where the lowest responsible bidder is awarded the contract. This has simplified

the awarding process and helped to protect agencies from bid protests in the courts.

www.manaraa.com



The lowest bidder method has created a number of problems. Rules designed to protect the
public from corruption have made it difficult for innovation in selecting construction
delivery systems. The low bid process makes selection based exclusively on price, not on
qualitative factors such as past performance or construction schedule, these non-price
factors might allow awarding authorities to screen out the minority of contractors that have
a poor track record with clients and reward those contractors that produce excellent
products or who have an exemplary record of professionalism during the construction

process (Runde and Sunayama 1999).

1.2 Research problem

A ‘good ’ contractor is expected to complete a project on time, within budgeted cost, and
to the client ’s desired level of quality. Unfortunately, this is not always the case. A
number of earlier research and case studies have highlighted that clients ' total satisfaction

(comprising time, cost and quality performance measures) is difficult to achieve (Ward et

al 1991; Kometa et al 1995; Chinyio et al 1998; Soetanto et al 1999).

Despite this situation, the search for suitable procurement routes to try and improve clients
“overall” levels of satisfaction have constantly attracted much attention, from both industry
and the academic world (Skitmore and Marsden; 1988 ; Chinyio et al 1998; Latham 1994;
Egan 1998).

Bidding or bid submission, for construction contracts is the important step in the
construction industry and for the construction company. This first step to be taken in order

to be awarded the contract is the participation in a competitive bid (Murphy et al 2001).

Evaluating contractors and selecting the best bidders requires a sophisticated knowledge
and experience to ensure that selected contractor is capable of executing the project

according to owner's requirement (Alsugair 1999).
The selection of contractors often encounters problems, such as the selection of

inappropriate contractors, difficulty in the management of contractor and out-of control of

quality, time, budget, and safety. (Holt et al. 1994 ).
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Due to lowest bid contracts award, the following problems have arise in the last few years
(Jesen and Donald, 2001):-

1- Low profit margins in high-risk industry.

2- Reduction of trained craftspeople in the subcontracting area.

3- Performance issues.

4- Dispute issues.

The competitive bidding process in Gaza Strip is the toughest of its kind in the
construction industry than in other sectors. It is more closely a pure competition. The most

dominant way of awarding contracts in Gaza strip is the lowest bid method.

1.3 Research objectives

The aim of this research is to study various methods of contractors selection and contracts
awarding , as well as to investigate the impact of choosing contractors, based solely on the
lowest bid price, on the local construction industry in Gaza Strip, and to propose a new
multi-criteria selection system that consider technical factors in addition to the financial
factors.

This will be achieved through investigating the local contracts awarding practices to
determine the current procedures and to investigate the affects associated with the lowest
bid award on project implementation.

To achieve the study goal , it can be divided into the following objectives :

1. To review the different methods of contractors selection and contract awarding
systems .

2. To investigate the contractor selection criteria and to identify a suitable criteria
which can be used in Gaza strip

3. To identify the importance of these selection criteria through assigning weights to
all criteria, and evaluate the impact of every criteria to the contractor's selection

4. To study the impact of the low-bid system on the project implementation through
investigating a practical case studies, about construction projects that have been
awarded to local contractors in Gaza Strip, using this bidding system .

5. To develop and propose a multi-criteria awarding system for contractors selection

in Gaza Strip.
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1.4 Scope
The principal scope of this research is to develop an approach for selection criteria to be
used in evaluation and awarding of contracting bids. This approach will focus in

considering other factors in addition to the contractors’ prices.

1.5 Methodology

The research goal is achieved through the following stages :

Stage 1 : Literature review

To review relevant literature in order to identify the major topics related to the selection of
contractors in the construction sector and develop a thorough understanding of previous
work in this field. The output of this stage is the basis for preparing the questionnaire used

in the next stage .

Stage 2 : The main study

This stage will be structured into three sub stages as follows:

¢ The Pilot study:
The literature review will be followed by a pilot study which will take the form of
structured interview(s) with experts in the filed of biddings and awarding who have
commissioned and experienced the awarding process in governmental and non
governmental agencies in Gaza Strip. An interview questionnaire will be used for this pilot

study in order to evaluate the appropriateness of the main study questionnaire.

¢ Field survey work:
The pilot study should prepare the ground for designing the main study questionnaire. It is
intended to adopt the quantitative data collection approach.
Survey of the local practice of awarding system in Gaza Strip will be made. A
questionnaire will be conducted and analyzed as well as interviewing contractor's
managers and owner's representatives. Statistical analysis for questionnaires will be done

by using Statistical Package for the Social Science (SPSS).
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¢ Case studies:
It is also intended to conduct case studies on previous construction projects in building and
infrastructure sectors that were awarded to the lowest price bids by governmental and non
governmental agencies, to study the impact of their awarding decision on project

implementation.

Stage 3: Development of multi-criteria system for contractors awarding process

In this stage, using the information collected in the previous stages, a ‘multi- criteria
awarding system’ for the selection of contractors in Gaza Strip will be developed that goes
beyond the traditional minimum bid price. This system will be verified using some sample
projects awarded to the lowest price and collect information about the other bids to

determine the “best” bid based on the proposed selection method.

1.6 Organization of the research

This thesis consists of six chapters as follow :

Chapter 1 present a general introduction to the subject matter of the thesis

Chapter 2 present a literature review for topics related to contractors selection and to
innovative awarding methods.

In chapter 3, the questionnaire design, pilot study, and method of analysis are presented
Chapter 4 present the results achieved , their analysis & discussion.

Chapter 5 presents the results of “three case studies” for previous construction projects
that were awarded to the lowest bid price. Problems encountered in this cases are outlined
and discussed in detail

Chapter 6 presents conclusions and recommendations for further studies.
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CHAPTER 2: LITERATURE REVIEW

The objective of this chapter is to briefly describe the contractor selection methods used by
public sector institutions in different countries. The criteria used in contractors selection
process are elaborated , then the awarding systems are described in brief , this can help to
draw some conclusions about which of these methods would seem most likely to be used

by awarding authorities in Gaza strip.

2.1 Construction Procurement

Public construction procurement, the process by which contractors are chosen for public
construction projects, has traditionally been based on selecting the lowest bidder. This
process, although designed with good intentions, has several shortcomings. The
construction industry and awarding authorities (those who commission and award
projects), have begun to explore ways to improve the process of selecting general

contractors (Runde and Sunayama 1999).

Awarding a contract is the approach an owner follows to choose a contractor that provide
works under specific criteria. A project can be procured using different procurement
methods ranging from single source: direct hiring, negotiation, restrictive bid, to open

competition procurement (Beard et al. 2001).

An owner may select a contractor through competitive bidding, such as the lowest-bidder
system and the non-lowest-bidder system. Procurement type is a critical decision because
it defines the method to select the key player in the project, which is the construction firm
that is expected to deliver the project. This decision greatly impacts the performance
because if the construction firm is not qualified to achieve the project goals, serious

problems may arise during and after construction (Runde and Sunayama 1999).

2.2 Review of selection methods

The review of the existing literature indicates that numerous studies have developed
selection methods to help in procuring the appropriate contractor. Different systems with
evaluation criteria have been developed to assist owners during the contractor selection

process. The main advantages of these methods and evaluation systems is that they provide
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a systematic and objective procurement approach that takes into consideration numerous

factors other than the price of the bid.

There are three main concepts are generated for selection of contractor "cost, time, and
quality". So the selection of contractor is the most difficult decision taken by the client,
because the inappropriateness of the selected contractor leads to substandard work, delays,
disputes, or even bankruptcy. Using a multi-criteria approach for evaluating contractors
with respect to their economic and technological aspects, quality standards, past
performance, and other tangible and intangible characteristics may help solving this

problem (Skitmore 1999).

Hatush and Skitmore (1997) found that all clients use a ‘similar' set of criteria for
contractor selection, but that the way clients quantify these criteria can be very different in
practice. In these previous works, a contractor's bid amount appears to be the most

dominant and important criterion (Holt et al., 1993, 1994; Hatush and Skitmore, 1997).

The following four weaknesses were found in contractor selection practice: (i) lack of a
universal approach, (ii) long-term confidence attributed to results of prequalification, (iii)
reliance on tender sum in decision making and (iv) inherent subjectivity of the process
(Holt et al., 1993, 1995). Holt et al. (1994) classified the contractor selection process into
three stages: (i) prequalification, (ii) contractor evaluation and (iii) final selection. For each
stage, three types of scores were proposed (P1, P2 and P3, respectively). P1 scores
represent the general organizational attributes of a contractor and also provide insight of
specific contractor weakness. A Multiattribute Analysis (MAA) technique was used to
combine P2 scores (representing the scores of project-specific criteria) and P3 scores
(representing bid amount) into a simple index. This index was determined by assigning a
40% weighting to the P2 scores and a 60% weighting to the P3 scores (sensitivity analysis

revealed these percentages to the best discriminate among contractors).

Holt et al. (1995) provided example application of Multiattribute Analysis to the evaluation
of construction bidders. They developed a method to evaluate contractor prequalification
criteria and provided guidelines for practitioners, highlighting areas to address when

evaluating a contractor based on a particular criterion. Holt et al. (1996) applied cluster
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analysis as a means of reducing a large number of potential bidders, to identify only those

suitable to tender for a particular project .

Hatush and Skitmore (1997) applied Program Evaluation and Review Technique (PERT)
to assess and evaluate contractor data against client goals (time, cost and quality). Hatush
and Skitmore (1998) used Multi Attribute Utilities Techniques (MAUT) to select the best
contractor based on a mixture of qualitative and quantitative criteria. In a recent study, Holt
(1998) reviewed the use of different Contractor Selection Process (CSP) methods and the
following were identified as having been applied in this context: bespoke approaches,
MAA, MAUT, cluster analysis, multiple regression, fuzzy set theory and multivariate

discriminate analysis.

However, choosing a contractor based solely on the lowest bid price is one of the major
causes of project delivery problems. One of disadvantages of using the lowest bid as a
principal discriminating criterion is that some contractors (e.g. facing a shortage of work)
may enter unrealistically low bid prices, simply to try and maintain cash flow. Therefore,
as Hatush and Skitmore (1997) indicated, financial and technical criteria must be
considered in order to assess the potential of contractors finishing projects on time; and to
assess whether contractors have the necessary resources to complete any contract awarded

to them .

Recently, a number of innovative approaches have been put forward designed to achieve
the selection of “good ““ contractors (Holt 1998). Some of these methods have aimed to
provide a quantitative indication of contractors ' potential cost or quality performance
using univariate or multivariate statistical methods. For example, the prediction of
contractors ' cost/time (combined)performance was attempted by Herbsman (1995). Others
have used multivariate statistical methods i.e. one or more dependent variables and several

independent variables (Tam and Harris 1996; Chinyio et al 1998).

In a univariate selection method, emphasis is placed on the investigation of a contractor’s
particular ability; such as the prediction of cost, time or quality performance. Almost
every previous study in this field has cited different performance assessment methods as
being the “most effective” for selection of a “good” contractor (Ellis and Herbsman 1990;

Herbsman 1995). However, some of these methods (in concentrating on one contractor
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performance attribute) have led to the neglect of assessment of potential performance in
other aspects. For instance, the evaluation of contractors managerial capabilities, technical
expertise, and health and safety performance are all perfectly viable alternative assessment
criteria . This has subsequently been widely recognized by industry practitioners and has
led to further research using various approaches for achieving multi-criteria contractor

evaluation (Holt 1998).

Contractors’ capabilities to deliver a project on time, within budget and satisfactorily
complying with requirements are not highly considered during the contractor selection
process. Although the reasoning behind the competitive approach is to allow free market
competition, this competitive approach sometimes leads to the acceptance of the lowest
cost, non-competent contractor. Consequently, several owners have shifted towards the use
of different procurement methods. Non-compliance with schedule is also noticed in some
cases of cost-based selection. Public owners mostly use the competitive approach because
it offers a more structured justified methodology. According to Kumaraswamy 1996, “the
right choice of construction contractor is crucial to project success”. It is noting that the
shift towards procurement methods that do not only rely on cost as a basis for evaluation
emerged from the increasing risks contractors had to assume due to the changing delivery
methods systems. Consequently, a growing trend was to list several criteria, in addition to
cost, to evaluate a certain contractor. A common issue is the decreasing emphasis on the
cost criteria and growing emphasis on “value for money” approach, in addition to technical
and past experience capabilities. In view of the selection systems deficiencies, several
authors have suggested means to improve processes. Standardization of the selection
systems should take place based on previous projects experience, while taking into
consideration priorities that are specific to future projects. If implemented, standardization
processes will enable construction organizations to be more flexible and coping with
change, a characteristic especially for local contractors considering moving to the

international level (Kumaraswamy 1996).

Others have recommended that the selection should be composed of a two-step approach:
prequalification and tenders evaluation. The first stage should emphasize more on the
contractor’s organization capabilities such as past experience and financial health, while

the second stage should evaluate more those contractor’s competencies that enable him to
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qualify for project-specific criteria such proposed construction method or previous

expertise (Holt 1998).

In order to overcome the disadvantage of the single criterion bidding system, a number of
authors such as Herbsman and Ellis , and Nguyen have developed another kind of bidding
systems based on multiple attributes. The key idea of this kind of systems is that the
selection process of the contractors is based on more attributes, such as bid price or cost,
time, quality, managerial safety accountability, competence, and efficiency of contractors (

Herbsman and Ellis, 1992; Nguyen, 1985).

Tarawneh (2004), conducted a study on contractor prequalification for public and private
project through qualitative interviews with owners, directors and senior managers of major
client organizations in Jordan. The findings of his work indicated that public and private
clients have different views about the importance and priorities of the prequalification
criteria, However, the size and experience of clients' organizations were assured when
preparing the sample. The sample involves thirty respondents from major clients'
organizations in Jordan. From the thirty clients twenty two are public clients and eight are
privates clients. The smaller number of private clients is because of the small size of the
construction market of the private sector in Jordan and the whole construction market is

dominant by the public sector.

Aitah (1998) studied the bid awarding system used in Saudi Arabia. He evaluated public
building construction projects, and concluded that the projects awarded to the lowest
bidder have lower performance quality and schedule delays as compared to the projects

which were awarded based on specific prequalification criteria.

Russel (1992) analyzed contractor failure in the US and recommended that an owner
should have two means of avoiding or minimize the impact of contractor failure :
1. Analyzing the contractor qualification prior to contract award; and

2. Monitoring the contractor's performance after contract award.

Al-Ghobali (1994) surveyed the Saudi construction market and listed a number of factors
against which contractors should be considered for prequalification. This included

experience, financial stability, past performance, current workload, management staff,
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manpower resources availability, contractor organization, familiarity with the project's
geographic location, project management capabilities, quality assurance and control,
previous failure to complete a contract, equipment resources, purchase expertise and
material handling, safety consciousness, claim attitude, planning/ scheduling and cost

control, and equipment repairing and maintenance yard facilities.

The researchers El-Sawalhi , Eaton, and Rustom (2007) considered that the pre-
qualification criteria is an indirect measures of likely performance of contractors in
meeting project objectives. For the pre-qualification process to be logically complete, the

effect of the criteria on the predominant project objectives needs to be known.

The main and sub criteria were tested by the researchers via an e-mail questionnaire to
reach consensus on which pre-qualification criteria are suitable to be adopted within the
Gaza Strip and West Bank (GSWB). An explanation for each sub criteria specific meaning
and the developed measurement scale was explained. Contractors in the GSWB are not
allowed to participate in public construction projects unless they are pre-
qualified by the National Committee of Contractors Classification (NCCC) . The result of
the supports the idea that there is a strong relationship between the best contractor selection
and the success of the projects. In other words, the client who selects the good contractor to
execute his project would have to expect that his objectives in getting the project
completed within time, cost and adequate quality level is made possible. This relationship

seems to be indirect and non-linear (El-Sawalhi et al., 2007).

One of the most important features of any procurement process is the selection of the 'best'
contractor to execute a project. This selection is based on evaluating an extensive array of
contractor criteria. Each pre-qualification criterion is a different measure of a specific
contractors potential to complete a project. Each of these criteria has a relative importance
(weight) to others in deciding the overall contractor’s ability. The standing list of criteria

was identified and is illustrated by El-Sawalhi et al in Table 2.4
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2.3 The selection methods

Some of the selection methods used in different countries during the past years are

presented as follows:

2.3.1 Analytical Hierarchy Process (AHP)

The Analytical Hierarchy Process (AHP) is a decision-aiding method developed by
Saaty. It aims at quantifying relative priorities for a given set of alternatives on a ratio
scale, based on the judgment of the decision-maker, and stresses the importance of the
intuitive judgments of a decision-maker as well as the consistency of the comparison of
alternatives in the decision-making process (Saaty 1990). Since a decision-maker bases
judgments on knowledge and experience, then makes decisions accordingly, the AHP
approach agrees well with the behavior of a decision-maker. The strength of this
approach is that it organizes tangible and intangible factors in a systematic way, and
provides a structured yet relatively simple solution to the decision- making problems
(Skibniewski 1992). In addition, by breaking a problem down in a logical fashion from
the large, descending in gradual steps, to the smaller and smaller, one is able to
connect, through simple paired comparison judgments, the small to the large (Saaty

1991).

2.3.2 Dimensional weighting method

In the dimensional weighting method , the choice selection criteria and their weights
are dependent on the owner. All contractors are ranked on the basis of the criteria. A
contractor's total score is calculated by summing their ranks multiplied by the weight of
the respective criteria. Then, contractors are ranked on the basis of their total scores,
and this rank order of the contractors is used for prequalification. The problem with
this method is deciding the weight of the respective criteria, something for which the

AHP does provide a methodology (Russel and Skibniewski 1988).

2.3.3 Two- step prequalification method
The two-step prequalification method is a modification of the dimensional weighting
method. In the first step, screening of contractors is done on preliminary factors. They

must get through this step to be eligible for the second phase of prequalification. In the
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second step, the dimensional weighting technique is used for more specialized factors.

This method is useful for quick removal of ineligible candidates (Holt at el 1994).

2.3.4 Dimension —wide strategy method

In dimension-wide strategy method a list of the most important prequalification criteria
is developed in descending order depending on how important the criteria is.
Contractors are then evaluated on these factors. If a candidate fails to meet any of the
criteria, the candidate is removed from the prequalification process. The method

continues until contractors are measured on all criteria (Russel and Skibniewski 1988).

2.3.5 Prequalification formula method

The prequalification formula method pre-qualify contractors on the basis of a formula
that calculates the maximum capability of a contractor. The maximum capability is
defined as the maximum amount of uncompleted work in progress that the contractor
can have at any one time. In this method, the contractor's prequalification is dependent
on the contractors maximum capability, current uncompleted work and the size of the
project under consideration. If the difference between the contractor's capability and
current uncompleted work is less than the project works, then the contractor is removed

from the bidding process (Russel and Skibniewski 1988) .

2.3.6 The Evidential Reasoning (ER) approach
The Evidential Reasoning (ER) approach integrates both quantitative and qualitative
hierarchal to solve the contractor selection problem (CSP). It compensates the fact that the
owner may be presented with incomplete data and mitigates the risk factor associated
inherent in the selection process (Sonmez et al. 2001). The evidential reasoning (ER)
approach was developed on the basis of decision theory and uses the Dempster-Shafer
theory of evidence. ER has increasingly been used in a diverse range of areas ranging from
engineering, management, to safety and has been applied to different Multi-Criteria
Decision Models (MCDM) problems . The ER approach uses the concept of "degree of
belief (DoB)' as a preference elicitation tool. The DoB can be described as the degree of
expectation that an alternative will yield an anticipated outcome on a particular criterion
(The Dempster-Shafer theory uses a number between 0 and 1 to indicate the degree of
belief that a body of evidence provides for a proposition ). An individual's DoB depends on

their knowledge of the subject and their experience. The use of the DoB can be justified by
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the fact that human decision making involves ambiguity, uncertainty and imprecision. That
is, individuals can convey judgments in probabilistic terms with the help of their
knowledge and real life experience. Probability has long been used to deal with uncertainty

and risk in decision problems (Sonmez and yang 2001).

Decision problems are usually structured in a hierarchical order . In the first level, the goal
of the problem is stated. In the second level, there are several criteria, each of which has a
different contribution to measuring, and helping achieve the overall goal. Then, some of
these criteria may be broken down into further sub-criteria. The process (i.e.
disaggregating main criteria into sub-criteria, and then sub-criteria into sub, sub-criteria)
continues up to the point where DMs are able to make practical assessments (on these
lower level criteria). Once the subdivision of criteria is complete, DMs evaluate each
alternative based on the lowest level criteria. In order to find out how well an alternative
performs across all criteria, the lowest level criteria assessments need to be first
transformed to their relevant upper levels and ultimately, to the top-level goal. This
requires an appropriate MCDM method. The ER approach is such a method that cannot
only combine both qualitative and quantitative assessments, but can also handle uncertain

and imprecise information or data (Yang 2001).

Implementation of the ER approach :

The ER approach can be described as a hierarchical evaluation process in which all
decision criteria are aggregated into one (i.e. the goal of the problem). As the ER algorithm
has previously been well-explained (Yang and Sen, 1994, Yang, 2001), the ER process is
briefly described here in a stepwise manner :

1. Display a decision problem in a hierarchical structure;

2. Assign weights to each (main) problem criterion and also to their sub-
criteria (if any);

3. Choose a method for assessing a criterion either quantitatively or
qualitatively;

4. Transform assessments between a main criterion and its associated sub-
criteria if they are assessed using different methods (i.e. quantitative and
qualitative);

5. Evaluate each alternative based on the lowest (i.e. bottom) level criteria in

the hierarchical structure;
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6. Quantify qualitative assessments at the top level if necessary and determine
an aggregated value for each alternative;
7. Rank alternatives based on this aggregated value and (normally) choose the

highest rank.

2.3.7 Multivariate Discriminant Analysis (MDA) approach

Wong and Holt in 2003 developed a model for classifying contractors’ performance
into ‘good’ and ‘poor’ groups. Further, the research derived a set of most predominant
Project-Specific Criteria (PSC), which best discriminate contractor performance into
good and poor groups.

The research was based on a thorough critique of the literature on contractor selection,
a set of 34 PSC and 68 historical data (case-studies), Multivariate Discriminant
Analysis (MDA) was applied in this study. MDA is unique, in the sense that a
quantitative model (i.e. a linear combination function) is developed to combine the
most significant discriminant (independent) factors (i.e. PSC) for classifying contractor
potential. The PSC were used as predictive variables; being combined into a linear
function to classify (previously unknown) contractors into good and poor groupings.
Those PSC in the linear function confirm the most powerful discriminating factors
among all of those studied, for separating the cases into one of the stated classes using
these multivariate measures.

The advantages of applying MDA in this context may be summarized as:

It is a multivariate technique that can consider the entire profile (i.e. levels of
measurement) of different types of variable (i.e. ratio, interval and nominal data)

It takes into consideration multi-co linearity (close interrelationships) between
independent variables, which can negatively affect most other multivariate analysis
methods

It is a straightforward function, in the sense that the derived final discriminant
factors’ profile is statistically significant for determining the relative contribution of

each variable to the total discriminating power.
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2.3.8 Cluster Analysis, (CA)

The nature of the problem under consideration in this method involves a theoretically
infinite range (set) of contractors, albeit this will be a function of tendering arrangement
employed. The principal task therefore, is one of reducing this original set into a series of
smaller, manageable sub-sets of like character. By analyzing these sub-sets, the quality
(i.e. attributes) of contractors therein may be observed and the best subset( s) identified
for subsequent tender invitation if prequalification is being performed. Alternatively, the
characteristics of sub-set membership would help in assigning contractors to standing
lists (e.g. specific work types or, project sizes). Fundamental benefits of a CA approach
are threefold :

1. Application of a limited number of previously identified controlling criteria to the entire
original set, rationalizes the evaluation process but facilitates effective investigation ;

2. This negates the possibility of rejecting 'good' contractors at an early stage in the
procedure. Achieving this minimizes owner resource commitment i.e. maximum yield on
the cost of information collection and processing; and hence, maximum potential for

achieving client satisfaction from selecting the best alternative(s).

The method takes a given number of contractors, each being described by a set of
numerical attribute scores and, uses a classification algorithm to group the contractors into
a number of clusters such that contractors within classes are similar and unlike those from
other clusters. Two particular types of CA are suitable: jointing-tree clustering and k-

means clustering.

If jointing-tree clustering is firstly applied to the original set, it establishes the most
significant number of clusters inherent within it. That is, amongst the pooled contractor
data, we assume no priori hypothesis with regard to number of sub-groups. The output of
this initial analysis is a tree diagram known as a dendrogram. The x axis exhibits each
contractor in a class by itself. As we progress upwards, the threshold regarding when to
declare two or more contractors as being similar are relaxed, so more and more contractors
are clustered until finally in the uppermost part of the dendrogram, all contractors are

linked together (Holt1996).
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2.3.9 Multiple Regression (MR)

MR is a statistical technique whereby an equation is constructed to observe and ultimately
predict the effect of several independent variables upon a dependent variable. That is, an
MR equation will predict a numeric outcome (designated Y*) this being a function of
several independent variables VI, Vz... Vi. For a given scenario j; represented by several
dimensions; Vjj there will be an actual outcome; Y. It is from the statistical analysis of
several of these scenarios from which an MR equation may be constructed. Clearly, any
difference between predicted (Y*) and actual, may be formalized as Y*- Y; such
difference(s) being termed residuals.

Obviously, there are essential 'musts' in respect of contractors desirous to tender, such as
adequate insurance; adequate bonding capacity and financial stability. Hence, using the
above MR approach then prequalification might follow the route.

Further, were contractors' past performance measures (time, cost, quality) each quantified
and used as dependent variables (i.e. regressed upon separately) then three MR equations
would result; with potential to predict future contractor performance in respect of each of

these superlative owner objectives (Holt1998).

2.3.10 Fuzzy Set (FT)

Fuzzy sets and fuzzy logic have been used in process and system fuzzy-control, and also to
decision making. And also to project selection, the financial analysis of projects, generic
project control using fuzzy-control systems, project time control, and project risk analysis.
Nguyen (1985), for instance, applied fuzzy sets to contractor's bid assessment.
Muralidharan et al (2002) cite the work of Li et al (1997), also using fuzzy sets for supplier
rating. There are several authors working in the application of fuzzy-control techniques to
decision making in the selection of contractors, using more or less adequate sets of
selection criteria (Russel and Skibniewski, 1988; Pack et al, 1992; Rankin et al, 1996).

When the owner’s project management maturity increases, he / she normally tends to use a
more complete set of selection criteria, since he / she realizes that the cheapest bid is not
normally the most economical alternative. Using fuzzy controllers in this field can allow to
manage different criteria in an effective way. When the client uses a wide set of selection
criteria, the main problem is that the number of rules grows exponentially with the increase
in the number of criteria, reaching the order of hundreds of rules. Additionally, the client
could need a controller including various “policies”: a “policy” is each of the different

modes of work that the decision support system will have; for instance, this systems should
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run in different ways depending on the priority objective for the owner : cost, time, and

quality (Wang 1995).

Table 2.1 summarized the selection methods presented in this section:

Table 2. 1: Summary of selection methods

SN Method of contractor's Principal Characteristics
Selection
The analytical hierarchy A decision aiding method developed by Saaty.
process (AHP) This approach organizes tangible and intangible factors
1 in a systematic way by breaking a problem down in a
(Ref:Saaty1990) . . . .
logical fashion and provides a structured solution to
the decision —making problems.
In this method, contractors are ranked on the basis of
the selection criteria, a contractor's total score is
Dimensional weighting i ) o
calculated by summing their ranks multiplied by the
2 method ) ) o
weight of the respective criteria. Then, contractors are
(Russel and Skibniewski 1988) ) )
ranked on the basis of their total scores.
This method is a modification of the dimensional
Two- step prequalification | weighting method. In the first step, screening of
; method) contractors is done. They must get through this step to
(Holt at el 1994) be eligible for the second phase of prequalification. In
the second step, the dimensional weighting technique is
used for more specialized factors.
In this method a list of the most important
prequalification criteria is developed in descending
Dimension —wide strategy | order, contractors are then evaluated on these factors. If
A method a candidate fails to meet any of the criteria, the
(Russel and Skibniewski 1988) | candidate is removed from the prequalification process.
The method continues until contractors are measured
on all criteria .
5 Prequalification formula This method prequalifies contractors on the basis of a
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SN Method of contractor's Principal Characteristics
Selection
method formula that calculates the maximum capability of a
contractor. The contractor's prequalification is
(Russel and Skibniewski 1988) | dependent on the contractors maximum capability,
current uncompleted work and the size of the project
under consideration. If the difference between the
contractor's capability and current uncompleted work is
less than the project works, then the contractor is
removed from the bidding.
The Evidential Reasoning (ER) approach integrates
both quantitative and qualitative hierarchally to solve
The Evidential Reasoning | the contractor selection problem. ER has increasingly
6 approach (ER) been used in a diverse range of areas ranging from
(Sonmez at el 2001) engineering, management, to safety .Decision problems
are usually structured in a hierarchical order .
This method was developed by Wong and Holt in
2003 for classifying contractors’ performance into
Multivariate
‘good’ and ‘poor’ groups. Further, the research derived
Discriminant Analysis
7 a set of most predominant PSC (project-specific
(MDA) approach
criteria) , which best discriminate contractor
(Wong and Holt 2003) performance into good and poor groups.
This method involves a theoretically infinite range (set)
of contractors. The principal task therefore, is one of
Cluster Analysis, (CA)) reducing this original set into a series of smaller,
g (Holt 1996) manageable sub-sets of like character. By analyzing

these sub-sets, the quality of contractors therein may be
observed and the best subset( s) identified for
subsequent tender invitation if prequalification is being

performed.
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SN Method of contractor's Principal Characteristics

Selection

MR is a statistical technique whereby an equation is
Multiple Regression ( MR ) | constructed to observe and ultimately predict the effect

(Holt 1998) of several independent variables upon a dependent
9 variable. Frequently the MR is an evidence of

academic usage .

Fuzzy sets and fuzzy logic have been used in decision
making, and also to project selection, using more or
Fuzzy Set (FT) £ Pro] using
10 less adequate sets of selection criteria . Fuzzy Set is an

(Ref :wang 1993) evidence of academic usage .

2.4 Approaches to contractor selection

Criteria evaluation systems are very important in the contractor selection process. They
offer an objective approach to evaluate a prospective contractor and eliminate any
subjective measures. This is particularly important for public agencies, especially those
who are shifting from the cost-based selection to other procurement methods. Originally,
several public and governmental agencies, which use public funding, were bound to report
to localities the basis on which a contract was awarded. In this case, a biding by the lowest
cost criteria was efficient in eliminating any doubts regarding corruption. A major
advantage of models and criteria evaluation systems is that they can easily provide
justification why a particular contractor was eliminated during the selection process

(Mahdi et al. 2002; Fong et al. 2000).

Another important aspect is that they allow different factors to be incorporated together to
evaluate a contractor. Rather than only considering the cost of the project to the owner,
other factors like contractor past experience, technical capabilities, conformity to the
project requirements and several other measures can be all considered simultaneously.

Furthermore, those selection systems eliminate the need to rely on the owner’s level of
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experience and knowledge. Even though an owner may possess the skill to select the
contractor, the approach will still tend to be unmethodical, which renders it questionable.
Following a systematic procedure greatly improved the evaluation process and
consequently, the potential success of the project is more likely to materialize (Mahdi et

al.2002; Alhazmi and McCaffer 2000).

Evaluating contractors and selecting the best bidders requires a sophisticated knowledge
and experience to ensure that selected contractor is capable of executing the project

according to owner's requirement (Alsugair 1999).

The aim of the prequalification process is to ensure that clients obtain a number of
competitive, reasonable and easy to evaluate bids submitted by equally suitable and
experienced contractors. Therefore, contractor's ability to perform a project prior the
bidding process is evaluated during this process. This evaluation process allows clients and
their consultants to select contractors based on the contractors' performance and reputation
of delivering quality service. Qualifying and selection of a capable and adequate contractor
is essential for satisfying clients via completing their projects successfully. The major
objective of this prequalification is to obtain the clients perception on the priority and
importance of the prequalification criteria obtained in the previous exploratory research
conducted with a number of major contractors organization. It seems to be a clear need for
this type of research to bridge the gap in the knowledge about the priority and importance

of the prequalification criteria employed by client to qualify contractors (Tarawneh 2004).

Prequalification of contractors aims at the elimination of incompetent contractors from the
bidding process. Prequalification can aid the public and private owner in achieving
successful and efficient use of their funds by ensuring that it is a qualified contractor who
will construct the project. Furthermore, because of the skill, capability and efficiency of a
contractor, completion of a project within the estimated cost and time is more probable ( Al

Harbi 2001).
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2.5 Criteria used for the selection process

All procurers have the same goals. All want a project more or less at a reasonable cost, to a
reasonable quality, within a reasonable time and with reasonable security (Masterman,
1994, Curtis et al., 1991). The tendering system aims to achieve this goal by ensuring the
simultaneous selection of an appropriate contractor to deliver the project, the mechanism
for delivery, the price to pay and the legal framework. The only difference then between
procurers is in the strategic choice of subsystems components. It is expected therefore that
the criteria involved will be consistent across all procurers, with only the emphasis

changing between procurers and projects according to the strategies employed (Russell and

Skibniewski, 1988).

The use of these multiple criteria to derive a suitable procurement method will assist the
client in identifying their principal goals and objectives. The difficulty of implementing the
criterion is selecting the relative weights of each criterion. One person may emphasis the
speed of delivery as the most important criterion, while another may emphasis cost
certainty for any given project. Therefore, priority rankings for each criterion may contain
the bias of the individual responsible for the ranking. This can lead to the selection criteria

being bias toward a particular procurement method.

Prequalification is a screening process applied to contractors before tendering to reduce the
risk of project failure most prequalification methods use some form of a weighted scoring
system where the contractors are scored according to weighted criteria that are finally
summed to produce a single value . All Prequalification systems have the same basic steps:
develop the criteria, gather contractor data, verify data, apply contractor data to criteria,
and decide withier to prequalify the contractor . The existing Prequalification models
employ frameworks that vary from simple weighted scoring systems to complex

mathematical formulation (Russell and skibniewski 1988 )

Selection and bid evaluation procedures are currently used in many countries, and involve

many different types of criterion to evaluate the overall suitability of contractors.
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The review of the literature revealed the existence of various contractors’ selection

criteria :

1.

Financial stability, managerial capability and organizational strength, technical
expertise and experience of comparable construction (Merna and Smith, 1990);
Relevance of experience, size of firm and safety record (Moselhi and Martinelli

1990).

To this Dennis (1993) adds the criterion of previous prequalification. A review of

prequalification records, he maintains, should satisfy both the engineer and the client, in

that each bidder should have:

1.

The financial strength to sustain the cash flows likely to arise during the
project; experience of projects of a similar nature;

Competence and plant capacity to complete the project within the
constraints imposed by the contract;

Technical capability (including human resources) sufficient to satisfy the
requirements of the contract;

A complete understanding of similar project scopes and ability to absorb
subsequent changes;

The facilities (testing, quality control, etc.) necessary to endorse assurance
of quality;

The ability to comply in all respects with health and safety regulations.

It is necessary to collect and analyze information in order to quantify objectively the

criteria for prequalification and bid evaluation. This information includes criteria that

relating to :

1. The contractor’s permanent place of business;
Adequacy of plant and equipment to do the work properly and expeditiously;
Suitability of financial capability to meet obligations required by the work;

Appropriateness of technical ability and experience;

A

Performance of work of the same general type and on a scale not less than

50% of the amount of the proposed contract;

6. The frequency of previous failures to perform contracts properly or fail to
complete them on time;

7. The current position of the contractor to perform the contract well;

8. The contractor’s relationship with subcontractors, or employees.
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The following tables and figures illustrate a groups of main criteria and their sub criteria
used for contractors selection and evaluation, these criteria were developed by many

researchers in many countries:

Figure2.1 shows the 6 main criteria and 24 sub criteria developed by Hatush and Skitmore
(1998) in their study, the figure indicated the importance of both criteria and sub criteria
(criteria weights). Moreover, Holt (1994) proposes 5 main criteria and 21 sub criteria for

the contractor prequalification in addition to their weights, as presented in Figure 2.2.

Tarawneh (2004), conducted a study on contractor prequalification for public and private
project in Jordan, the output of his study is the classification of 31 criteria for contractors

evaluation and prequalification with their weights and ranks, as illustrated in Table 2.2.

Alsugair (1999), developed an innovative method to select contractors in Arabia Saudi, this
method identify, in addition to the criteria weights, the impact of each factor (sub-criteria)
on the evaluation decision , the factor impact in this study was measured through different
levels positively or negatively, finally, the score of each factor can be calculated with a
defined formula related to the factor weight and to the factor impact as presented in details

in Table 2.3 .

El-Sawalhi , D. Eaton, and. Rustom (2007), proposed a prequalification system based on
priority weights for pre-qualification criteria used for standing list of contractors in Gaza
strip and West bank . This selection is based on evaluating an extensive array of contractor
criteria. Each pre-qualification criterion is a different measure of a specific contractors
potential to complete a project. Each of these criteria has a relative importance (weight) to
others in deciding the overall contractor’s ability. Seven main criteria and thirty one sub-
criteria were identified when deciding the contractor pre-qualification, these criteria were
then used to establish the required weights. The contractors will be rated according to their
performance to establish a standing list of contractors. Within each category, the lowest

total overrun of time, cost and quality contractor will be considered the best and the

contractors will be ranked accordingly as illustrated in Table 2.4..
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Level 1
(GOAL)

Select the
best bidder

Level 2 Level 3
(MAIN CRITERIA) ( SUB-CRITERIA)
Bid amount Advance payment (0.05)
(0.55) Capital bid (0.75)
Routine maintenance (0.1)
Major repairs (0.1)
Financial Financial stability (0.3)
Soundness Credit rating (0.2)
(0.15) Bank arrangements (0.15)
Financial status (0.35)
Technical Experience (0.2)
Ability Plant and equipment (0.45)
(0.1) Personnel (0.3)
Ability (0.05)
Management Past performance (0.4)
Capability Management organization (0.2)
(0.1) Exp. of tech. personnel (0.2)
Management Knowledge (0.2)
Health and safety Safety (0.2)
records EMR (0.3)
(0.05) OSHA (0.3)
Mngl safety accountability (0.2)
Reputation Past failures (0.3)
(0.05) Length of time in business (0.1)

Client — contractor relations (0.4)

Other relations (0.2)

Figure 2.1: Hierarchical display of the CSP and the relative importance of
criteria and sub criteria — Source : Hatush and Skitmore (1998)
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(GOAL)

ZO==p O=m=rpcclHEHR=

(MAIN CRITERIA) ( SUB-CRITERIA)
Contractor's Age (0.17)
Organization Size (0.15)
(0.15) Image (0.14)
Quality Control Policy (0.18)
Health & Safety Policy (0.19)
Litigation Tendency (0.17)
Financial Ratio Analysis Accounts (0.24)
Considerations Bank Reference (0.26
(0.2) Credit Reference (0.24)
Turnover History (0.26)
Management Qualification of Owners (0.24)
Resources Quality of Key Persons (0.23)
(0.22) Years with Company (0.25)
Formal Training Regime (0.28)
Past Type of Projects Completed (0.32)
Experience Size of Projects Completed (0.36)
(0.24) National /local Experience (0.32)
Past Failure of a Contract (0.29)
Performance Overruns: time (0.22)
(0.19) Overruns: cost (0.25)

Actual Quality Achieved (0.24)

Figure 2.2: Hierarchical display of prequalification of construction
contractors problem — source: Holt et al. 1994
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Table 2.2: Prequalification criteria identified by Tarawneh (2004)

Pre—qualification criteria Total weight Average RII Rank
Contractors' willingness to offer reasonable and competitive price to do
the job after being qualified 138 4.60 0.92 1
Contractors' strength and financial arrangements 136 4.53 0.90 2
Contractors' previous track record and past experience in similar
brorets 134 | 446 | 089 | 3
Contractors' ability to provide high quality recommendation from
satisfied clients 125 4.16 0.88 4
Contractors' competence and knowledge to do the job 131 436 0.87 5
Contractors' managerial capability and supervisory staff competence for
the project 129 | 430 | 086 6
Contractor' ability to select competent sub-contractors from a list
provided by the client 127 4.23 0.84 7
Contractors' ability to provide detailed programmed to execute the
ororet 126 | 420 | 084 | 8
Contractors effectiveness and attitude to work with the client as a team 123 4.10 0.82 9
Contractors' size in relation to project size 123 410 0.82 9
Auvailability of the contractors suitable equipments 122 4.06 0.81 11
Contractors' ability to provide clear information which is easy to
Lomrasor 117 | 390 | 078 | 12
Contractors' ability to handle the safety requirements 115 3.83 0.76 13
Contractors ability to foresee construction problems and to provide
creative solutions 115 3.83 0.76 13
Contractors' ability to convey confidence and trust 113 3.76 0.75 15
Contractors' individual experience and competence 112 3.73 0.74 16
Contractors' proposal in terms of creativity and attention in details 111 3.70 0.74 17
Contractors' current work load and obligations 109 3.63 0.72 18
Clients' previous satisfactory experience with the same contractor 108 3.60 0.72 19
Contractors' individual qualification and quality in terms of attitude in
dealing with the client 108 3.60 0.72 19
Contractors' ability to have regular meetings with the client 107 3.56 0.71 21
Contractors' reputation in the construction market 103 3.43 0.68 22
Contractors' interest to concentrate on the project to understand the
clients business requirements 101 3.36 0.67 23
Contractors attitude to allocate and manage the project risk 100 3.33 0.66 24
Contractors' managerial communication skills 99 3.30 0.66 25
Contractors' quality assurance and control procedure in place 97 3.23 0.64 26
Contractors' long term relationship with competent sub-contractors 94 3.13 0.62 27
Contractors' specific environmental policy 91 3.03 0.60 28
Contractors' quality in dealing with the consultants R4 280 0.56 29
The courtesy of the contractors' employees - with the client 80 2.66 0.53 30
Contractors' convement location 73 2.43 048 31
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Table 2.3: Classes and Factors weights and their impact to contractors

selection developed by Alsugair (1999)

Factor | Factor | Question User Factor
impact | Weight Type Answer | score
Class (1) Factor (2) (%) (%) 5) Yes | No (%)
® | @ ® | m| ®
A: Financial 1. Lowest bid 66 3 2 X 1.98
evaluation 2. Unbalanced bid -66 9 10 X 0
3.Arithmetic mistakes -33 0.75 10 X 0
4. Financial reservation -66 2.25 10 X 0
B: Bid 1. Aware of bid document -66 6.5 7 X 0
understanding | 2. Explain ambiguous item -33 1.5 7 X -0.5
3. Response ambiguous -66 1.5 10 X 0
4. Solicit classified info -66 0.5 10 X 0
C: Project 1. Site condition 100 1.2 2 X 1.2
location 2. Site location 33 0.8 2 X 0.264
D: Contractor | 1. Capability in accomplish 66 3 2 X 1.98
qualification 2. Neglecting duties. -100 0.5 10 X 0
3. Unqualified subs -100 0.75 10 X 0
4. Few national manpower -33 0.25 10 X -0.08
5. Recent technology 66 0.5 2 X 0.33
6. Technical reservation 0 0 6 X 0
E: Completion | 1. Zakah clearance 0 0 6 X 0
bid document | 2. Required bond -100 1.05 7 X 0
3. Financial capability -66 1.5 7 X 0
4. Shortage contract offer -100 0.3 10 X 0
5. Unsealed pages -66 0.15 10 X 0
F: Experience | 1. Classification -100 8.75 10 X 0
and reputation | 2. Contractor's capital -33 7 10 X 0
3. Commitment keeping 66 8.75 2 X 0
4. Cooperative solve. Prob. 66 7 2 X 4.62
5. Exec. Add items free 66 3.5 2 X 2.31
G: Organization | 1. Inferior joint venture -66 5 10 X 0
of contractor(s) | 2. Great % of subs. -66 5 10 X 0
H: Alterative 1. Split project 33 2.25 2 X 0
offer 2. Better quality 100 3.75 2 X 3.75
3. Economical way 66 2.25 2 X 1.49
4. Shorter period with pmt. 66 2.25 2 X 1.49
5. Shorter period, no pmt 100 2.25 2 X 0
6. Cheaper bid with adv, pmt. 66 2.25 2 X 1.49
I: Foreign 1. Respect regulations 100 2.5 2 X 2.5
companies 2. Government routine -33 2.5 10 X 0
Evaluation - - - - - = | 22.82
score
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Table 2.4 : priority weights for pre-qualification criteria for standing list
developed by Sawalhi , Eaton, and Rustom (2007)

Criteria Main Sub-criteria Total Adjusted
criteria weight (2) criteria weight %

weight (1) weight (3) (4)
Credit rating 0.25 0.23 0.0575 5.8
Turnover 0.25 0.15 0.0375 3.7
Bank arrangement 0.25 0.16 0.0400 4.0
Liquidity 0.25 0.22 0.0550 5.5
Debit ratio 0.25 0.08 0.0200 2.0
Profitability 0.25 0.16 0.0400 4.0
Company organization 0.20 0.14 0.0280 2.8
Experience of staff 0.20 0.18 0.0360 3.6
Qualification of key staff 0.20 0.18 0.0360 3.6
Management capability 0.20 0.18 0.0360 3.62.2
Past Performance 0.20 0.11 0.0220 2.6
Quality performance 0.20 0.13 0.0260 1.6
Innovative method 0.20 0.08 0.0160 5.3
Size of project 0.19 0.28 0.0532 2.1
Type of project 0.19 0.27 0.0513 3.2
Number of projects 0.19 0.17 0.0323 2.7
Length of time in business 0.19 0.14 0.0266 2.7
Experience in the region 0.19 0.14 0.0266 4.0
Company image 0.12 0.33 0.0396 1.8
Record of failure 0.12 0.15 0.0180 1.6
Claims & Litigation 0.12 0.13 0.0156 1.6
Client satisfaction 0.12 0.17 0.0204 2.0
Skilled manpower 0.12 0.22 0.0264 2.6

stability

Financial

Management and
technical ability

Q
Q
=)
Q
o=
S
Q
o
>
4

Historical
performance

Equipment 0.09 0.57 0.0558 5.1

Resources

Number of staff 0.09 0.43 0.0387 3.9

Quality control 0.11 0.41 0.0451 4.5
Quality Policy 0.11 0.25 0.0275 2.8
Quality assurance 0.11 0.34 0.0374 3.7

Safety performance 0.05 0.49 0.0245 2.5
Accountability 0.05 0.27 0.0135 1.3

I Injury & illness 0.05 0.24 0.0120 1.2 I

ealth | Quality
and

H
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The assessment of contractors who have previously pre-qualified can, of course, be
assisted by reference to previous prequalification records.

In total, the information used for the assessment of criteria falls into five groups:

Group 1 : General information (used mainly for administrative purposes),

Group 2 : Financial information,

Group 3 : Technical information,

Group 4 : Managerial information, and

Group 5 : Safety information.

2.6 Evaluation of Post qualification Criteria

A winning bidder must be qualified to acceptably carry out the contract. Therefore, it must
be determined whether the bidder offering the lowest evaluated bid is so qualified, if
bidders were pre- qualified prior to bidding, then an uncomplicated check should be made
to determine that the lowest evaluated bidder still satisfies the qualifying requirements
specified for prequalification.

If no prequalification was done, then it must be determined that the lowest evaluated
bidder has the relevant previous experience, and financial, technical and production
capability and capacity to perform the contract. This must be based on the qualifying
criteria specified in the bidding documents. The Post-qualification shall verify, validate
and ascertain whether the bidder with the lowest calculated bid complies with and is
responsive to all the requirements for eligibility and of the bidding, using the non-
discretionary "pass/fail" criteria stated in the Invitation to apply for eligibility and to bid
and in the instructions to bidders (www.nadb.org).

These criteria shall consider, but shall not be limited to, the following measures:

1-Legality of documents

2- Evaluation of technical capacity

3- Evaluation of financial capability

If the bidder passes in all criteria, he shall be considered post-qualified and the concerned
office/agency/corporation shall award the contract to him. If on the other hand, the bidder
fails in any of the criteria, he shall be considered post disqualified and the concerned
agency shall carry out the same Post-qualification process on the bidder with the second

lowest calculated bid (www.nadb.org).
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2.7 “ Bid-Awarding” Systems

However, not every country around the world is using the lower bidder system. Several
countries have developed the non-lower bidder systems to overcome the disadvantages in
which the successful bidder is not the lowest one. The philosophy behind this concept is
that the best bid is the most reasonable one, not the lowest one, not the highest one, but the
one closest to some average (Herbsman and Ellis, 1992) .

One of the most frequently used procedures for selecting contractors is competitive
bidding, where the lowest bidder is awarded the contract. To be sure, there are some
modifications to this single objective decision—making procedure based on lowest bid
price. For instance, in France, bid prices that one considered abnormally low by the
project owner are excluded. Some countries such as Italy, Portugal , Peru, and Korea the
highest and the lowest bid prices are excluded, the closest bid price to the average of the

remaining ones is then selected ( Topcu 2003 ).

This a reviews of some different bid-awarding systems applicable worldwide :

2.7.1 Lowest Bidder
In many countries, the competitive bid process is undertaken with the view to discerning
the lowest reasonable bid from a range of bids. In some places, the root of this method can
be traced back to the 19th century. For example, the State of New York has been using this
method for the last 150 years (Herbsman and Ellis 1992). The major advantage of this
method is that, in most cases, it ensures public interest in obtaining suitable quality at the
most reasonable price feasible. Another advantage of this method is that it compels
contractors to continually work at reducing their costs through adopting new technological

and managerial techniques.

The system encourages efficiency and innovation by contractor , which (hopefully) results
in a completed project of specified quality at the lowest possible price .However,
competitive bidding sometimes leads to the selection of incompetent contractors, excessive
claims by a contractor against an owner, disputes and litigation between parties, bid
shopping, and other problems (Clough 1994).

There are two types of competitive bidding, open and closed. In open bidding , all

contractors use the same proposal form that is provided with the biding documents, and the
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bids are opened publicly to exclude accusations of favoritism. In closed bidding, no
prescribed proposal form is used, and there is no public opening of bids. It is important to
understand that not every country uses this system in the public-words sector. Many
nations use a non-lowest-bidder system. France and Portugal try to disqualify what they
believe are abnormally low bids. They define abnormally low as “any bid whose price
appears abnormally low and consequently may cause implementation problems (Ellis and

Herbsman1991).

2.7.2 Nearest to the Average of All Bids Received

Through this system, which is used in some European countries (Clough 1994), an owner
tries to avoid low bidders who have not studied the contract carefully or do not have
enough experience, and also avoids overestimated bids. However, the owner might not
have enough information about the degree and type of experience of the successful bidder.

In this system, once the owner has received all offers, he or she performs a simple
mathematical calculation to find the Average Bid Value (ABV): all of the participants’
offers are summed and divided by the total number of bids received.

ABYV = (SUM of offers / number of bids).

To award the contracts, the owner looks for the nearest offer to ABV and selects this bid.

2.7.3 Limited by Average Bids and the Owner’s Estimate

In the system discussed previously, all bids received are summed, and the summation is
divided by the number of bids received to get the ABV( Average Bid Value). In this
system, owners also use their own resources and experience to estimate the project cost

To award the bid, the owner reviews all of the participating offers and looks for the
offer nearest to the average bid value but which, at the same time, does not exceed the
estimated cost : Owner’s estimate > Offer of successful bidder <or=ABV

The offer that satisfies these two requirements is the successful bid.

This is different from the previous system, because the successful bid is between the
owner’s estimate and the average bid. This method may give an owner some indication of
the seriousness of the offer and of the contractor’s understanding of the project documents.
Another similar practice is “bracket-ing” or considering only bids that are within a certain
range above and below within a certain range above and below the engineer’s estimate. In

this system, the lowest responsive bid within the range gets the award (Clough 1994).

32

www.manaraa.com



2.7.4 The Danish System
This system, developed in Europe and known as the Danish system (Purshottam 1980), is a
simple formula to select the most reasonable offer from the competitive bids received. It
rejects the two extreme offers (highest and lowest); a new highest and lowest offer, and
consequently a New Average (NA), thus exist. The remaining offers are considered in
relation to the New Highest offer ( NH ). The New Lowest offer (NL) and the Average (A)
of all of the offers are calculated. The new average (NA), which helps in selecting the
successful bidder, is calculated as follows:
NA= (NL+4A+NH) /6
The offer that is ranked first above this new average is than treated as realistic and

acceptable.

2.7.5 The German System

In Germany, bidding and tendering are regulated by tow books of norms produced by the
Deutsches Institut : DIN 1960 (General Rules for Bidding and Tendering) and DIN
1961 (Rules for Contracting Construction Work). The principles of these rules are as
follows:

Under normal circumstances, contracting should be done in separate contracts with each
specialized firm (the construction firm or mason, the firm building the facade, windows,
and doors, and firms specialized in plumbing, electrical work, central heating and air
conditioning).The contracting should be specified item-by-item. Contracting by lump sum
for public authorities (even in smaller packages) is strictly forbidden. The rules of DIN
1960 and DIN1961 are not binding for private contracting, yet in the vast majority of cases
involving private contracting, these rules are applied, and in a specific chapter of the
contract are declared as a binding part of the contract.

Bidding and tendering are, in general, open processes. The project will be announced
publicly (throughout the European Union for larger projects).The public authority or
private owner supplies the bidders with the necessary detailed plans and specifications, so
the bidding is based on identical construction and the alternative must be calculated, and
the alternative one submitted, with complete construction details. In normal cases, the
contract has to be given to the most economical bidder. This means that the life-cycle cost
of later maintenance has to be considered. It also means that the lowest bidder does not

always get the contract.
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In order to evaluate proposals and to judge reasonable prices, most public authorities
computerize their contracting results. The agency thus obtains an overview of the current
average pricing, section-by-section and item-by-item. If the bidder goes far below such
price averages, he/she will be scrutinized closely about reliability financial backing, and
economic potential. If there is any doubt in such a case, the bidder with the price closest to
the average of the previous contract will probably be awarded the contract (DIN1960 and
DIN1961).

2.7.6 A Negotiated Offer

When an owner negotiates a contract with a pre-selected contractor or group of contractors,
the competitive process is eliminated entirely, and the contractor is chosen on the basis of
reputation and overall qualifications to do the job. The forms of such contracts are almost
limitless because they could include provisions that are best suited to the particular work

involved and which are agreeable to both parties.

Negotiated contracts are normally limited to privately financed work because competitive
bidding is a legal requirement for most public projects except under extraordinary or
unusual application of negotiated contracts across the board in the private sector. This can
only be interpreted as a sign that owners are increasingly finding that such arrangements

are in their best interest (Clough, 1994)

The table 2.5 summarized the Awarding Systems presented in this section:
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Table2.5 : Summary of awarding systems

SN

Awarding System

Principal Characteristics

lowest bidder

The major advantage of this method is that, in most cases, it ensures
public interest in obtaining suitable quality at the most reasonable
price feasible.

This system select the lowest reasonable bid from a range of bids.

Nearest to the average of all

bids received

In this system, once the owner has received all offers, he or she
performs a simple mathematical calculation to find the average bid
value (ABV): all of the participants’ offers are summed and divided
by the total number of bids received.

To award the contracts, the owner looks for the nearest offer to ABV

and selects this bid.

Limited by average bids and

the owner’s estimate

To award the bid, the owner reviews all of the participating offers
and looks for the offer nearest to the average bid value but which, at

the same time, does not exceed the estimated cost

The danish system

This system is a simple formula to select the most reasonable offer
from the competitive bids received. It rejects the two extreme offers
(highest and lowest). The offer that is ranked first above the “new

calculated average” is than treated as realistic and acceptable.

The German system

In normal cases, the contract has to be given to the most economical
bidder. This means that the life-cycle cost of later maintenance has to
be considered. It also means that the lowest bidder does not always

get the contract.

A negotiated offer

The contractor is chosen on the basis of reputation and overall
qualifications to do the job . The competitive process is eliminated
entirely in this system.. Frequently this system is limited to privately

financed work
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2.8 The Bid Awarding System In Gaza-Strip

The owners and implementing agencies in Gaza strip performed their bidding process more
or less through similar or comparable steps, the investigation about the process used in
many implementing agencies, donors, and local public institutes such as : PECDAR,
UNDP, KFW, MEHE, MOH, USAID, MOLG, MOG, UNRWA, MOPWH, and others
organization lead to the following finding :

1. All bidders are informed through at least one public announcements in the
local newspaper, or through a private invitation in the case of limited
bidding.

2. At least three classified contractors in the required class are invited to
submit their bids.

3. The classification of the Palestinian Contractors Union (PCU) is required
and acceptable to all agencies and owners , but some organization required
additional registration (such as UNRWA), periodic qualification (such as
UNDP), or pre- qualification (such as USAID and MOG) .

4. The time between invitation and bid submission is variable from 2weeks
to 1 month. The date and time of opening are fixed in the advertisement
and in the tender documents.

5. The offers are opened on the date announced by the envelope-opening committee.
The offers are usually publicly read. All bidders that have submitted bids and their
representatives shall be permitted to be present at the opening of bids.

6. All offers must be checked by the bids opening committee. A record of bid
opening, identifying all the bids received, the bid prices including alternative bids
if any, and the presence or absence of the requisite bid security, read out at the
public opening of bids, and should be formally prepared. All discounts offered,
modifications, and withdrawals should also be recorded. All members of the bid
opening committee or persons responsible for bid opening should sign the record
of the bid opening.

7. All offers must be evaluated by the bids evaluation committee, and then awards the
contract to the lowest bidder who satisfies the contract conditions and
specifications, however, this is the most frequently awarding decision unless the
offer is so low that there is concern that the project will not be completed, so the

second lowest bid can be selected.
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8. The lowest evaluated substantially responsive bid shall be determined in
accordance with the provisions of the bidding documents. As the final step, the
implementing agency should always ensure that the bidder whose bid has been
evaluated as the lowest evaluated substantially responsive bid has the financial and
technical capability to execute the contract satisfactorily. If this is determined as
positive, the contract shall be awarded to the bidder which submitted the lowest
evaluated substantially responsive bid.

9. The evaluation committee may negotiate with the lowest bidder if the price is
higher than the market price, in order to achieve a price deduction. But some
donors regulation didn’t authorized owners to negotiate the winner contractor on

their financial offers.

Most of the implementing agencies owners or donors in Gaza strip are frequently assumed
to use the low bid price method in bid awarding and it's rarely awarded to the second
lowest price or using other alternative ways in the process of selecting contractors and
awarding bids on them. According to the views got from the representatives of these
institutes, awarding bids through using this way is related to different reasons differ from
one institute to another and the most important justifications are:

1. Transparency guarantee in the “lowest bid price” awarding method.
This method is experienced before and easy to implement
This method is covered by law and official regulations
The donors' conditions to use this way and specially by the world Bank.

The desire of the owners to get suitable and reasonable prices.

A

Some clients perform prequalification to the contractors participating in bids,

so awarding in this way is suitable according to them.

7. The owner hesitate in using alternative awarding ways because they need
qualified evaluation committees with good past experience and it's not
available.

8. Ignorance of the new alternative awarding methods by the most of owners

staff.
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CHAPTER 3: RESEARCH METHODOLOGY

This chapter introduces/presents the methodology used in this research. It provides
information about the research strategy and design, , population, sample size and the pilot
study of the research questionnaire. In addition, the limitations of the research survey,

questionnaire validity and data analysis are presented.

3.1 Research Study

The first phase of the research included a summary about the comprehensive literature
review in order to support the survey methodology. Literature on the criteria used in
contractors selection process and awarding systems were reviewed . The second phase of
the research focused on developing the questionnaire. This questionnaire was used to

collect the required data in order to achieve the research objectives.

The third phase of the research was a pilot study. Experts, consultants and owner’s
engineers were contacted. The purpose of the pilot study is to prove that the questionnaire
questions are clear to be answered in a way that help to achieve the target of the
questionnaire. In addition, it was important to ensure that all the information received from
the respondents would be useful in achieving the research objectives, the questionnaire was

modified based on the results of the pilot study.

The fourth phase of the research was data collection. Fifty seven questionnaires were
distributed to the research population but only fifty three were received. The fifth phase of
the research was the case study, three case studies about local construction contracts

awarded to the lowest price was analyzed and discussed.

The sixth phase of the research was data analysis. Statistical software (SPSS) was used to
perform the required analysis. The final phase includes the conclusions and

recommendations.
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Figure 3.1 shows the methodology flow chart, which leads to achieve the research

objectives.
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3.2 Research strategy

In this research, the quantitative approach was selected to determine the selection of
contractors, this will be achieved through investigating the local contractor’s selection
methods and awarding practices to determine the current procedures and to investigate the

effects associated to the lowest bid price method.

3.3 Population & Sample size

The targeted population consists of experts, engineers, member of committees, and
managers from diverse organizations with experience and with direct contacts in their jobs
to the contractor's evaluation, awarding committees, and to supervisions and management
of construction projects in Gaza strip. The population members got their experiences
through their extended career in local institutions or ministries, implementing agencies,
donors representatives or others international agencies which implemented hundreds of
projects in Gaza strip in the past 15 years.

This research targeted, as studied population, all consultants , beneficiaries , public owners,
implementing agencies and donors related to construction sector. It is worth mentioning
that the researcher focused only on the consultants and owners perspective related to
construction contractor’s selection criteria and awarding systems. The contractors
perspective was not investigated in this research .

The targeted sample, which were selected are 57. Fifty seven questionnaires were
distributed, however 53 ( 93% ) respondents returned the questionnaires, and just 51 (
96% ) of the received questionnaires were fully completed so they were accepted for the
analysis tests, while 2 incomplete questionnaires were neglected.

Table 3.1 depicts the number and distribution of the surveyed members (engineers and
experts) .

Table 3.1 Frequency and % of the sample members

organization Frequency | Percent (%)
Public Owner 25 48
Donor 9 18
Implementing agency 9 18
Consultant 6 12
NGOs and others 2 4
Total 51 100
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Table 3.1 shows that the sample size respondents number consists of 48% as public owner,
18% as donor, 18% as implementing agency (such as : PECDAR,UNDP, and KFW ), 12%

as consultant, and 4% as NGOs and others organization.

3.4 Research Location
The research was carried out through the Gaza Strip owners, consultants, donor’s
representative, implementing agencies, and others experts & engineers related to

contractors evaluation .

3.5 Questionnaire Design and Contents
The questionnaire is carefully designed based on the researcher experience and ideas?
extracted from the literature review, in particular from previous studies related to the
subject of this research such as Tarawneh (2004), Alsugair (1999), Hatush and
Skitmore(1998), Holt(1994), and Kumarswamy(1996). It is evident that the questionnaire
is designed to cover the requirements of the research objectives. Issues, topics and ideas
are identified and then translated into specific questions. All the information that could
help in achieving the study objectives, were collected, reviewed and formalized to be
suitable for the study survey. The questionnaire is discussed thoroughly with the supervisor
until a final agreed upon version is reached. The researcher has used the questionnaire as a
tool to collect primary data directly related to this study. The questionnaire is divided into
four sections according to the study objectives:
1. Section one : This section contains general Information about the

respondents’ organizations, the type of implemented projects, the value of

the implemented projects, the respondents occupation in their organizations,

and their experience duration.

2. Section two: This section contains five questions related to the tender

preparation stage. The first question is about the invitation to bid method,

while the second question is about the bid evaluation committee and the bid

awarding committee. The third question is about the responsibilities of the

bid evaluation committee, the fourth question is about the members of bid

evaluation committee, and the fifth question is about the time frame of the

bid evaluation process.
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3. Section three: This section is related to the contractor’s selection stage and
contains three main questions as follows:
The first question is about identification of “Classes” weights, explicitly,
the class is the main criteria used for contractor’s selection
The second question is about identification of ‘“Factors” weights,
explicitly, the factor is the sub- criteria used for contractor’s selection
The third question was about identification of the 38 factors impact in
contractor’s selection, specifically, the factor impact quantify the scale of
evaluator’s influence by the bid contents during the evaluation process,
four levels of impact have been identified .These levels are : Reject the
bid, negative impact, positive impact, and no effect in contractor
selection .
4. Section four: This section is related to the contractor’s awarding stage and
contained seven questions about awarding decision, awarding methods,
public regulations related to the awarding process, and comments from the

questionnaire respondents.

The survey questionnaire was conducted to determine the point of view of the studied
population sample regarding the contractor’s selection and awarding system in
construction . Ten pages questionnaire accompanied with a covering letter and definitions

was designed and prepared to be sent to the studied population.

It is to be noted that the questionnaire is prepared in “Arabic Language” in order to avoid
any misunderstanding of its topics. A copy of the English questionnaire and an Arabic
version of it are attached in Annex 1 and Annex 2 respectively. As most of the studied
population can not use English, a translator carried out the translation. An academic expert

also reviewed the Arabic version in order to achieve accuracy as much as possible.

3.6 Pilot Study

In order to enforce the research, the used survey instrument should be piloted to measure
its validity and reliability and test the collected data. The pilot study was done by
distributing the prepared questionnaire to panels of experts — having experience in the

same field of the research- to collect their remarks on the questionnaire. The pilot study
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was done before collecting the final data of the whole sample. A pilot study provides a trial
run for the questionnaire, which involves testing the wording of question, identifying
ambiguous questions, testing the techniques that used to collect data and measuring the
effectiveness of standard invitation to respondents (Naoum,1998). The piloting process
was conducted through many interviews with the concerned specialist from different
organizations and they were provided with an explanation about the inclusion of the data
and the objectives of this study and had been asked to fill the questionnaire , the
respondents were given the opportunity to add their suggestions about the questionnaire
form and contents. All the suggested modifications and comments were discussed with the

supervisor before taking into consideration.

The piloting stage served to increase the effectiveness of the questionnaire. Items that had
weak reliability were either deleted or combined. At the end of this process, the agreed
changes, modifications and addition were introduced as well as the final form of the

questionnaire was constructed.

3.6.1 Questionnaire Content Validity
The researcher assessed the content validity and reliability of the questionnaire by two

ways which are as follows:

1) Arbitrating the questionnaire

Distributing the questionnaire to a group of arbitrators containing three experts who
have wide experience in subject of the research. The researcher has modified, deleted,
and added the necessary parts of the questionnaire in response to the group's

suggestions.

2) Pilot study

After the preliminary testing, a pilot study was conducted to evaluate the questionnaire,
the researcher distributed the questionnaire to a sample of 10 persons which
considered as experts in their organizations and with more than 15 years expert in the
evaluation of contractor's bids, most of them are members of officials evaluation
committees, project managers, donors representatives, or professional consultants.

Generally speaking, it appeared that respondents had no difficulty in understanding the
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items or the instructions to complete the questionnaire. Based on the comments of the
experts some modifications in the text of the questionnaire are performed. The
modifications are discussed with the supervisor and then the questionnaire is finalized.

The researcher has tested the internal concurrence of the questionnaires by calculating

the correlation coefficients between each item and the related items field.

3.6.2 Questionnaire Statistical Validity
In order to ensure the validity of the questionnaire and to be sure that the objective of
each paragraph is to achieve the main aim of the questionnaire , two statistical tests

should be applied :

3.6.2.1 Criterion- related Validity

Internal consistency of the questionnaire has been checked by applying this
questionnaire on exploratory sample, which consisted of twelve (12) questionnaire
through measuring the correlation coefficients between each section and the whole
questionnaire .

Statistical Package for Social Science (SPSS) software has been used to find
Pearson correlation coefficient. If significance level (P-value) for a paragraph
within a group is found to be between (0.01-0.05), this means the correlation
coefficient is significant at x = 0.05 and then the paragraph is consistent and valid
to measure what is set for. On the other hand, if P-value is less than or equals 0.01,
this means the correlation coefficient is significant at x = 0.01 and the paragraph is

valid to measure its objective. The following tables show such computations :

1. Tender preparation stage

Table 3.2 clarifies the correlation coefficients between the items of the section 1 of the
questionnaire (Tender preparation stage) and the average of the related section,
coefficients denoted significance at 0.01 or 0.05 level, which means a content validity

of this section of the questionnaire.
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Table 3.2 : Correlation coefficients between items and their related section (section 1)

Pearson
Significance
No. Statement correlatio
level
n
1 After the completion of design and tender
documents prepared by your organization, how the 0.493 0.012"
invitation to bid can be done?
2 What is the relation between the bid opening ”
0.752 0.000
committee and the bid evaluation committee?
3 Which best describe the responsibilities of the bid .
. . 0.818 0.000
evaluation committee?
4 A persons from outside of your organization can be
0..818 0.000**
a member in the bid evaluation committee
5 What is the frame time of the bid evaluation process .
0.424 0.035
in your organization?

**Correlation is significant at the 0.01 level (2-tailed).

*Correlation is significant at the 0.05 level (2-tailed).

2. Selection Stage / Identification of “Classes”(Main criteria) weights for
contractor’s selection:

Table 3.3 clarifies the correlation coefficients between the items of the section 2 of the

questionnaire(Identification of classes -main criteria- weights for contractor’s

selection) and the average of the related section, coefficients denoted significance at

0.01 or 0.05 level, which means a content validity of this section of the questionnaire.
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able 3.3 : Correlation coefficients between items and their related section (section 2)

Pearson Significance
No. Statement
correlation level
I Financial evaluation of the bid 0.493 0.014"
2 | Bid understanding 0.603 0.002"
3 Completeness of bid document 0.762 0.000"
4 Contractor's reputation/image 0.686 0.000"
5 Past performances in similar projects 0.785 0.000"
6 Contractor site management/execution 0.742 0.000"
7 Health and safety performance 0.590 0.002"
8 Plant and equipment resources 0.545 0.006"
9 | Quality of work 0.537 0.007"
10 Staff quality and experience 0.688 0.000"

**Correlation is significant at the 0.01 level (2-tailed).

*Correlation is significant at the 0.05 level (2-tailed).

3. Selection Stage / Identification of “Factors” (sub- criteria) weights for

contractor’s selection:

Table 3.4 clarifies the correlation coefficients between the items of the section 3 of the

questionnaire(Identification of Factors -sub criteria - weights

for contractor’s

selection) and the average of the related section, coefficients denoted significance at

0.01 or 0.05 level, which means a content validity of this section of the questionnaire.
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Table 3.4 : Correlation coefficients between items and their related section (section 3)

Class Factors Pearson | Significance
correlation level
Lowest bid 0.469 0.021"
e Unbalanced bid 0.405 0.04*9**
of the bid Arithmetic mistakes 0.513 0.010 )
Financial reservation 0.603 0.002
Balance sheet for the pre 3 years 0.504 0.012°
Bid understanding Aware of bid document 0.717 0.000"
Explain ambiguous item 0.452 0.026"
Response ambiguous 0.791 0.000"
Solicit classified information 0.844 0.000"
Required bond 0.738 0.000"
Completeness of bid | Taxes clearance 0.862 0.000"
document Financial capability 0.563 0.003"
Shortage contract offer 0.844 0.000"
Contractor's Classification of the company 0.563 0.003"
reputation/image Number of years in the business 0.407 0.043"
Contractor capital 0.669 0.000"
Past owner/contractor relationship 0.452 0.023"
Cooperative in solving problems 0.500 0.011"
Past performances in | Perform past projects on Time 0.566 0.003"
similar projects Reasonability of Cost in past project 0.566 0.005"
Quality level in past projects 0.862 0.000"
Contractor site | Type of proposed control and
management monitoring procedures during 0.503 0.010"
/execution implementation
Construction progress reporting systems 0.669 0.000"
Provision of trained /skilled staff for the .
particular project 0.765 0-000
Health and safety | Proposed health and safety program 0.507 0.010"
performance Health and safety records on previous .
_ 0.427 0.033
projects
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Class Factors Pearson | Significance
correlation level
“Plant and equipment | Condition of equipment 0.822 0.000"
resources Suitability of the equipment to the "
' ' 0.906 0.000
project size
Efficiency of proposed technology level "
}./ prop & 0.749 0.000
to the project type
Availability of owned construction .
‘ 0.411 0.046
equipment
Quality of work Quality records on previous projects 0.431 0.036"
Proposed quality control system durin .
' P 1 ' Y Y © 0.660 0.000
implementation
Application of the ISO system 0.466 0.029"
Staff  skillsand Existing of staff training program 0.465 0.029"
experience
Ratio of staff taking training to total .
0.454 0.030
number of staff
Project managers’ experiences 0.606 0.003"
Other project staff experience 0.635 0.001"
Past performance of the project staff 0.719 0.000

**Correlation is significant at the 0.01 level (2-tailed).

*Correlation is significant at the 0.05 level (2-tailed).

4. Selection Stage / Identification of “Factors” impact in contractor’s selection

Table 3.5 clarifies the correlation coefficients between the items of the section 4 of the

questionnaire (Identification of Factors impact in contractor’s selection) and the average

of the related section, coefficients denoted significance at 0.01 or 0.05 level, which means

a content validity of this section of the questionnaire.
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Table 3.5 : Correlation coefficients between items and their related section (section 4)

N T Pearson Significance
correlation level
1 | Lowest bid 0.490 0.013
2 | Unbalanced bid 0.575 0.003"
3 | Arithmetic mistakes 0.637 0.001"
4 | Financial reservation 0.419 0.047"
5 | Balance sheet for the previous 3 years 0.560 0.004"
6 | Aware of bid document 0.609 0.001"
7 | Explain ambiguous item 0.471 0.018
8 | Response ambiguous 0.468 0.018
9 | Solicit classified information 0.818 0.000™
10 | Required bond 0.499 0.011°
11 | Taxes clearance 0.441 0.027
12 | Financial capability 0.467 0.019°
13 | Shortage contract offer 0.458 0.021°
14 | Classification of the company 0.544 0.005"
15 | Number of years in the business 0.677 0.000"
16 | Contractor capital 0.603 0.001"
17 | Past owner/contractor relationship 0.619 0.001"
18 | Cooperative in solving problems 0.614 0.001"
19 | Perform past projects on Time 0.633 0.001"
20 | Reasonability of Cost in past project 0.767 0.000"
21 | Quality level in past projects 0.607 0.001"
22 | Type of  proposed control and monitoring 0.680 0.000"
procedures during implementation
23 | Construction progress reporting systems 0.836 0.000"
24 | Provision of trained /skilled staff for the particular 0.740 0.000"
project
25 | Proposed health and safety program 0.624 0.001"
26 | Health and safety records on previous projects 0.637 0.001"
27 | Condition of equipment 0.407 0.043"
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. St Pearson Significance
correlation level
28 | Suitability of the equipment to the project size 0.504 0.012"
29 | Efficiency of proposed technology level to the 0.400 0.048"
project type
30 | Availability of owned construction equipment 0.561 0.004"
31 | Quality records on previous projects 0.434 0.030"
32 | Proposed quality control system during 0.464 0.020°
implementation
33 | Application of the ISO system 0.610 0.001"
34 | Existing of Staff training program 0.519 0.008"
35 | Ratio of staff taking training to total number of staff 0.575 0.003"
36 | Project managers’ experiences 0.458 0.021"
37 | Other project staff experience 0.519 0.008™
38 | Past performance of the project staff 0.778 0.000"

**Correlation is significant at the 0.01 level (2-tailed).

*Correlation is significant at the 0.05 level (2-tailed).

3.6.2.2. Structure Validity:

Structure validity is the second statistical test that used to test the validity of the
questionnaire structure by testing the validity of each field and the validity of the whole
questionnaire . It measures the correlation coefficients between the field (a field is part
of group and consists of many paragraphs) and the whole fields of the questionnaire

that have the same level of likert scale.

3.6.3 Questionnaire Reliability

Reliability means the capacity to repeat a result, and is a measure of the instrument
used in the research. A research instrument is anything that produces information, from
a tape measure to a questionnaire. Reliability is generally measured by means of
statistics. A reliable research instrument is one that produces the same result, within

reasonable boundaries, each time it is used to measure a particular thing (test-retest
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reliability). A questionnaire that produces substantially the same responses each time it
is administered to a certain group of people is a reliable measuring instrument.

The researcher conducted two tests on the pilot study sample to measure the
questionnaire reliability, the two test are Split-Half Coefficient and Alpha- Cronbach's
Method.

3.6.3.1 Split-Half Coefficient method:

Significance levels of exploratory sample have been used to compute questionnaire
reliability using Split-half model. The method randomly divides the measurement
instrument into two halves. Each of the two sets of items is treated as a separate
instrument form and is scored as such. The two sets of scores are correlated, and this is
considered to be an estimate of the measure of reliability. Then, correcting the Pearson
correlation coefficients can be done by using Spearman Brown correlation coefficient
of correction.

Person correlation coefficient is calculated between the average of the questions with
odd ranks and the average of the question with even ranks. The correlation coefficient

is computed according to the following formula :

C . 2r
Reliability coefficients Spearman Brown = ——— |

1 +r

where r is Pearson coefficients.

Table 3.6 shows that the questionnaire had a highly degree of validity.
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Table 3.6 : Split-Half Coefficient method

Spearman-
Pearson — Sig. (2-
section contents Brown
correlation Tailed)
Coefficient
Two Tender preparation stage 0.5742 0.729513 0.000
Identification of
“Classes”(Main criteria) "
_ 0.791322 0.791322 0.000
weights for contractor’s
selection
Selection | Identification of “Factors”
Three o ' "
Stage (sub- criteria) weights for 0.74364 0.74364 0.000
contractor’s selection
Identification of “Factors”
impact in contractor’s 0.771348 0.771348 0.000™
selection
Four Awarding Stage 0.654875 0.655462 0.001

**Correlation is significant at the 0.01 level (2-tailed).

3.6.3.2 Cronbach's Coefficient Alpha

Researcher has used another method to compute reliability of questionnaire where

alpha coefficients value for each section and the total average of the questionnaire

have been computed . The normal range of Cronbach’s coefficient alpha value is

between 0.0 and +1.0 where higher values reflect a higher degree of internal

consistency.

Table 3.7 shows Alpha- Cronbach Coefficients, the results were ranged from 0.6917

and 0.7855, which means that there are significance and highly validity coefficients.

52

www.manaraa.com




Table 3.7 : Reliability Cronbach's Alpha

Cronbach's
section contents
Alpha
Two Tender preparation stage 0.7214
Identification of Classes (Main criteria)
_ ‘ 0.7154
weights for contractor’s selection
Selection | Identification of Factors (sub- criteria) weights
Three . 0.7855
Stage for contractor’s selection
Identification of Factors impact in contractor’s
. 0.7687
selection
Four Awarding Stage 0.6917

3.7 Data Collection

Data was collected quantitatively by the study survey instrument which was the prepared
and piloted questionnaire. Collection of data from the study population sample in the field

took about twenty days. The average time for filling a questionnaire was about 40 minutes.

3.8 Data Analysis
[x] Statistical Manipulation:

To achieve the research goal, researcher used the Statistical Package for the Social
Sciences (SPSS) for Manipulating and analyzing the data.
Statistical analysis for questionnaire was done by using SPSS as follows:

» Defining and coding of variables

» Summarizing the data on raw data sheet.

» Entering data.

» Cleaning data.

After the above-mentioned steps have been completed, the descriptive statistic method has
been utilized. It either analysis is the responses in percentages, or contains actual numbers.
This program was chosen because it offers flexibility in use. The analysis of data was done
to rank the main criteria used in selection of contractors, sub-criteria for the selection of

contractor, and factors impact on the selection of contractor.
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X Statistical methods are as follows:

1- Frequencies and Percentile,

2- Half split method and Alpha- Cronbach Test for measuring reliability of the
items of the questionnaires,

3- Pearson correlation coefficients for measuring validity of the items of the
questionnaires,

4- spearman —Brown Coefficient for computing reliability,

5- Normal distribution Test (Kolmogrov-Smirnov),
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CHAPTER 4: RESULTS, DATA ANALYSIS AND
DISCUSSION

This chapter describes the results that have been obtained from a field survey of fifty one
questionnaires. The questionnaires were processed by using the Statistical Package For
Social Science (SPSS). All questionnaires were filled out by random selection of
responded engineers and experts from different organizations in Gaza strip related to the
construction sector, and specifically to contractor’s selection.

The survey results are illustrated in this chapter, as well as the test results of the data
distribution type. They are all concluded through four main sections as follows: General
information related to the respondents, tender preparation stage, selection stage, and

awarding stage.

The first section of the questionnaire contains general information such as population
characteristics which describe the respondents organization, implemented projects and
their value, and the respondents post and experiences. The second section focuses on the
tender preparation stage: frequency of invitation to bid, relation between bid opening
committee and bid evaluation committee, role of the evaluation committee , members
frequency of the bid evaluation committees , and time frame of the bid evaluation process.
The third section spotlights the selection stage: ranking of “Classes” (main criteria) and
their weights, ranking of “Factors” (sub- criteria) and their weights, and identification of

“Factors” impact on contractor’s selection.

The fourth section points out the awarding stage: consideration of selection criteria in the
bid awarding decision by the awarding committee, problems of the current local awarding
methods, and role of the “public administrative regulations” to help the awarding

committee.

In this chapter, the results and findings of this research are discussed in details, and
compared with the results and findings of available similar studies, thereafter Statistical
tests have been used in this chapter to elaborate how much research objectives are

satisfied.
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4.1 Normal distribution test

In order to recognize whether or not the data obtained by the questionnaire can be

categorized under the normal distribution, the Normal distribution Test (Kolmogrov-

Smirnov) was used to decide which type of statistical tests can be used to analyze the

collected data either by the parametric tests or the non-parametric tests.

Results test as shown in Table (4.1), clarifies that the significance level calculated are

greater than 0.05 (sig. > 0.05), this in turn denotes that data follows normal distribution

pattern, and so parametric test must be used.

Table 4.1 : One-Sample Kolmogorov-Smirnov Test

Kolmogorov- | Asymp. Sig.
Section Contents _
Smirnov Z (2-tailed)
One General Information 0.702 0.708
Two Tender preparation stage 0.743 0.638
Three Identification of “Classes”(Main
criteria) weights for contractor’s 0.691 0.727
selection
Selection | Identification of “Factors” (sub-
Stage | criteria) weights for contractor’s 0.746 0.634
selection
Identification of “Factors” impact
. . 0.730 0.661
in contractor’s selection

4.2 Population Characteristics

The sample size of this research was selected to cover the study population of various

types of project owners, donor agencies, implementing agencies, consultants and Non-

Governmental Organizations (NGOs).
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4.2.1 Sample size and description of respondent organization

Table 4.2 shows the type of organizations and the sample size for the study population.

In addition, it shows number of valid respondents of each organization.

Table 4.2 : Frequency and percentages organization of the sample members

Organization Frequency Percent of Respondents(%o)
Public Owner 25 48
Donor 9 18
Implementing agency 9 18
Consultant 6 12
NGOs and others 2 4.0
Total 51 100

As outlined in Table 4.2, the sample size respondents number consists of 48% as public

owners, 18% as donors, 18% as implementing agencies, 12% as consultants, and 4% as

NGOs and others organizations.

4.2.2 Types of implemented projects through the respondents organizations

Table 4.3 shows that 28.8% of the implemented projects is public buildings, 25.9% 1is

water and wastewater projects, 25.1% is roads, 10.8% is housing, and 9.4% of the

implemented projects is private buildings.

Table 4.3 : Types of implemented projects

Projects type Frequency | Percent (%)
Public buildings 40 28.8
Water and Wastewater 36 259
Roads 35 25.1
Housing 15 10.8
Private buildings 13 9.4
Total 139 100
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4.2.3 Value of implemented projects

Table 4.4 shows that 49% of the implemented projects got an average annual value
exceeds 5 million dollars, 23.5% of the implemented projects value is between
IMillion to 2.99Million dollars. As well 13.7% of the implemented projects value is
between 3M to 4.99 M dollars, 11.8% of implemented projects value is between 0.50M
to 0.99 M dollars, and 2 % of implemented projects value is less than 0.5M dollars.

Table 4.4 : Average annual value of the implemented projects

Average annual value Frequency Percent (%)
More than 5 M 25 49.0
1 M-2.99M 12 23.5
3M-499M 7 13.7
0.5M - 0.99M 6 11.8
Less than 0.5M 1 2.0
Total 51 100.0

4.2.3 Respondent's post

Table 4.5 shows that 37.3% of the respondents occupation in their organization is
head of department, 25.5% of the respondents occupation is project managers, 17.6%
of the respondents occupation is other positions. In addition 9.8% of the respondents
occupation is supervisors, 5.9% of the respondents occupation is office engineers, and

3.9% of the respondents occupation is procurement specialists.

Table 4.5 : Respondent's occupation

Respondent’s occupation Frequency Percent(%)

Head of Department 19 37.3
Project Manager 13 25.5
Construction Supervisor 5 9.8
Office Engineer 3 59
Procurement Specialist 2 3.9
Others 9 17.6

Total 51 100.0
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4.2.4 Respondent's experience

Table 4.6 shows that 35.3% of the respondents experiences is more than 20 years,
25.5% of the respondents experiences is between 6 to 10 years, 21.6% of the
respondents experiences is between 11 to 15 years, 13.7% of the respondents
experiences is between 16 to 20 years, and 3.9% of the respondents experiences is less

than 5 years.

Table 4.6 : Respondent’s experience

Experience duration Frequency Percent(%)
More than 20 years 18 353
16-20 years 7 13.7
11-15 years 11 21.6
6-10 years 13 25.5
Less than Syears 2 3.9
Total 51 100.0

4.3 Tender Preparation Stage

4.3.1 Invitation to bid

Table 4.7 shows that 80.4% from the respondents stated that the invitation to bid is
done by open bid through advertisement in the local newspapers, while 9.8% believes
that the invitation to bid is done by a short list contains a limited number of contractors,
moreover, 5.9% from the sample agree that the invitation to bid is done by
prequalification of limited number of contractors, and 3.9% from the sample agree that

the invitation to bid is done by other methods.

The above results show that the majority of construction project in Gaza Strip is
implemented through open bid process, and frequently no pre-qualifications measures
are required to participate in the bidding process, this means that contractors' ability to
perform the project can be confirmed during the evaluation stage (post qualification),
and this comply with the World Bank (WB) procurement guidelines. It is noted that
the World Bank is considered as the administrator of the biggest group of donors which
finance the largest part of the implemented projects in Gaza Strip during the last 15

years.
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Table 4.7 : Invitation to bid method

Invitation to bid method Frequency Percent(%)
Open bid through advertisement in the local newspapers 41 80.4
Short list for limited number of contractors 5 9.8
Prequalification of limited number of contractors 3 59
Direct negotiation with one or many contractors 0 0.0
Other methods 2 3.9
Total 51 100

The distribution of respondents responses can be analyzed according the type of

organization as presented in Table 4.7° .The results show that the majority of

respondents preferred to use frequently the open bid in all categories of organization

except the NGOs organization.

Table 4.7°: Distribution of the participants responses according organization type :

Public Implementing NGOs
Organization Donor Consultant

Owner agency and others
Open bid through advertisement
' 22 9 6 0
in the local newspapers
Short list for limited number of 5 0 1 |
contractors
Prequalification of limited . 0 1 0
number of contractors
Direct negotiation with one or 0 0 0 0
many contractors
Other methods 0 0 1 1

Total 25 9 9 2
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4.3.2 Members of the bid opening committee and the bid evaluation committee
Table 4.8 shows that 74.5% from the sample agree that it is possible to be a member
in the two committees, 13.7% from the sample agree that it is impracticable to be a
member in the two committees, 5.9% of the sample agree that a person can be a
member in the two committees, and 3.9% of the sample agree that the head of the two
committees can be the same.

The results show that a person can be member of the two committees, this confirm the
nature of the client's organization which the major part of them is considered as small
or medium organizations, and also reflect the influence of centralization system in the

local organizations.

Table 4.8 : Members of bid opening committee and bid evaluation committee

Members of committees Frequency | Percent(%)

It is possible to be a member in the two committees 38 74.5
It is impossible to be a member in the two

committees ’ 137
Same members in the two committees 3 5.9
The head of the two committees is the same person 2 3.9
Others 1 2.0

Total 51 100

The local organizations related to the construction sector, specially the technical
department, recruit a number of employees ranged between 5 to 15 person and this
confirms that these organizations are considered as small or medium in comparison to

similar ones in other countries.

4.3.3 The responsibilities of the bid evaluation committee

Table 4.9 shows that, 43.1% from the sample agreed that the responsibility of the bid
evaluation committee is to set up a recommendation to award the bid, 21.6% from the
sample agree that the committee responsibility is to evaluate and classify the submitted
bids, 9.8% from the sample agree the responsibility is to take the decision for bid
awarding, and 25.5% from the sample agree that the committee responsibility is

covered by the whole responds in this questions.
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Table 4.9: The responsibilities of the bid evaluation committee

The responsibilities of the bid evaluation AT I Rl 70
committee
Prepare a recommendation to award the bid 22 43.1
Evaluate and classify the submitted bids 11 21.6
Take the decision for bid awarding 5 9.8
All of the past 13 25.5
Total 51 100

It is noted that the responsibilities of the bid evaluation committees are covered by
administration regulations and laws in addition to donors regulations, for this reason it is
evident to observe a variety of responses according to the respondents opinions referred to
this point. Some institutes such municipalities used the regulations of Ministry of Local
Government (MOLG) as reference, others institutes such Ministry of Health (MOH) and
Ministry of Education and Higher Education (MEHE) cooperate in their bids with the
central bidding committee, moreover, some institutes used only the donors regulations.

The justification of the researcher is also confirmed by the Country Procurement
Assessment Report (CPAR) prepared by the World Bank (WB) on 2004 in order to assess
the procurement system in West Bank and Gaza Strip.

The conclusion of the CPAR Report (2004) includes: “The public procurement system in
the WB and Gaza faces many problems, mainly because much of government procurement
for capital investment is financed by donors. Donors are insisting on using sound
procurement procedures in line with their own procurement guidelines, and much of the
government procurement activity makes use of donor standard document formats and

procedures".

4.3.4 Members of bid evaluation committee
Table 4.10 shows that 66.7% from the sample agree that a person outside of the client
organization can be a member in the bid evaluation committee while 33.3% from the

sample disagree on that.
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Table 4.10 : Members of bid evaluation committee

A person outside of your organization can be a
Frequency Percent(%)
member of the bid evaluation committee
Yes 34 66.7
No 17 333
Total 51 100.0

In case that a person outside of the organization can be a member of the bid evaluation
committee, Table 4.11 shows the categories of this member.

The outcome shows that 32.4% select the member to be from the donor agency, 23.5%
select the member to be from the consultant, 20.6% select the member to be from the
central bidding department, and 14.7% select the member to be from other organizations,

and 8.8% select the member to be from the general monitoring state.

Table 4.11 : Representative of agencies in the bid evaluation committee

The representative member’s agency Frequency | Percent(%)
Representative from donor agency 11 324
Representative from designer/supervisor consultant 8 23.5
Representative from Central bidding department 7 20.6
Representative from General monitoring state (Financial
and Administrative monitoring organization) : 58
Others . 5 14.7

Total 34 100

The above results reflect the considerable number of project partners which participated in
biding process due to donors regulations and the nature of the implementing agencies such
as PECDAR, UNRWA, UNDP, JCP, KFW ..... etc which required the local beneficiaries
or clients to implement the projects through these agencies and according to their bidding

conditions .
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4.3.3 Frame time for the bid evaluation process

Table 4.12 shows that 66.7% from the sample agreed that time of the bid evaluation
process is less than 15 days, 17.6% from the sample agree that time frame is not limited
by a fixed duration, and 15.7% from the sample agree the time frame ranges from 16

days to a month. No one agreed on a time frame exceeds one month.

Table 4.12 : Frame time for the bid evaluation process

Frame time for bid evaluation Frequency Percent(%)
Less than 15 days 34 66.7
Not limited by a fixed duration 9 17.6
From 16 days to 1 month 8 15.7
More than 1 month 0 0.0
Total 51 100.0

Generally the donors bidding regulations or instruction required that the bid evaluation
duration should be limited between 2 to 4 weeks only, for that the clients must perform
this task within the limited frame time in order to receive the donor no-objection to
proceed with the next step : the awarding stage , and this justifies the above responses.

Practically, the evaluation committee needs from 3 to 5 meetings to complete the
evaluation of bids and submit its final recommendations, as well as the evaluation meetings
frequently assembled twice a week, consequently the evaluation process can be easily

completed within one month.

4.4 Selection Stage

The selection of contractors during the bidding stage require sophisticated knowledge and
experience to ensure that the contractor is technically and financially capable to
accomplish the project as specified in the contract condition. The main criteria “Classes”
presented herein for contractors selection have been identified through the literature
survey and after conducting meetings and interviews with local experts related to
contractor’s selection. The outcome of this interviews led to identification of many classes
(main-criteria), and after that, each criteria was analyzed to several factors (sub-criteria),

the steps of this survey were illustrated as follows:
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1. Level 1: Identify the classes (main-criteria) to be used for the selection of
contractors on the bidding stage: 10 classes suitable for the local
construction were selected.

2. Level 2: Divide each classes (main criteria) into many factors (sub-criteria),
which help to make practical and quantitative method of contractor’s
selection on the bidding stage : 38 factors suitable for the local construction
were selected.

3. Level 3: Assign weights to the 10 classes (main criteria),

4. Level 4: Assign weights to the 38 factors (sub criteria).

The respondents, in the first stage, were asked to rank the classes by assigned weights
to each class i.e. rate the relative importance of the class to the other classes. The
relative importance of the class to the other classes is identified by assign weight to
each class, the weight of each class should be limited between 0 and 100, the total
weights for the ten classes should equal 100.

In the second stage, the respondents were asked to rank the factors by assigned weights
to each factor within the same class, the weight of each factor should be limited
between 0 and 100 , the total weights for the factors within the same class should equal
100.

It is evident that the assigned weights for a random class or factor differ from
respondent to other. Despite the large number of respondents, the achieved results were
too close to others which reflect the experience of the respondents, therefore, the
average weight for each class and factor was calculated by using the following

formula:

Average weight (for each class) = SUM (Wci) / N, where Wci is the weight assigned

by the respondent i to the concerned class, and N is the total number of respondents .

All the respondents results were filled in excel sheet , and presented in details in the

Annex 3 ( Table A 1 : Assigned Weights to the 10 classes ).
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4.4.1 Classes (main criteria) weights for contractor’s selection
Table 4.13 illustrates the average weights assigned to the ten classes by the 51
respondents, and the rank of each class used in the selection of contractors during the
bidding stage.
Table 4.13 shows that the weight of the financial evaluation of the bid equals 40.10 %
and occupied the first rank, the weight of the completeness of bid document equals 9.62
% and occupied the second rank, and the weight of the past performances in similar
projects equals 8.08 % and occupied the third rank.
In addition, the weight of the staff skills equals 7.40 % and occupied the fourth rank, the
weight of the contractor's reputation/image equals 6.86 % and occupied the fifth rank,
and the weight of the quality of work equals 6.70 % and occupied the sixth rank.
Also the weight of contractor site management/execution is equal 6.12 % and occupied
the seventh rank, the weight of bid understanding equals 5.62 % and occupied the eighth
rank, the weight of plant and equipment resources equals 5.14 % and occupied the ninth
rank, and finally the weight of health and safety performance equals 4.34 % and
occupied the last rank.

Table 4.13 : Average weights assigned to classes

Class(main criteria) Average Weight Rank

Financial evaluation of the bid 40.10 1
Completeness of bid document 9.64 2
Past performances in similar projects 8.08 3
Staff skills and experience 7.40 4
Contractor's reputation/image 6.86 5
Quality of work 6.70 6
Contractor site management/execution 6.12 7
Bid understanding 5.62 8
Plant and equipment resources 5.14 9
Health and safety performance 4.34 10

Total weights 100 -
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The results presented in table 4.13 are discussed and analyzed in details as follow:

4.4.1.1 Financial evaluation of the bid

The results in table 4.13 illustrate that " Financial evaluation of the bid " was ranked in
the first position, which means the respondents agreed on the importance of this class
(main criteria), this would empower the importance of the financial abilities and
capabilities of the contractor in order to execute the project successfully and without
any obstacles during the implementation process. The financial ability of the contractor
is considered one of the essential classes which participated in the project success. The
respondents have given a high percentage to this factor and this result suits the outcome
achieved in other researches.

For example Alsugair (1999) in his research, has ensured that the financial factors
have got the first rank from 9 criteria with 37% weight, Hatush and Skitmore (1998)
have ensured in their research that the financial factors have a percentage of 55% and
got the first rank from a number of 6 criteria. Although all the above results ensure the
importance of the financial factors, and in the same time, it leaves a considerable
percentage to other criteria used in selecting the suitable contractor who can implement
the project and it doesn't consider the financial factor as the only one in contractor's

evaluation process.

4.4.1.2 Completeness of bid documents

The completeness of the bid documents is considered one of the necessary conditions
to accept the contractor proposal in any bid, so the results got in this research which
assign to this criteria a percentage of 9.64% and the second rank, this show the
respondents concern and experience in presenting and evaluating contractors. In
addition, other researches results were closed to the research result, for example,
Alsugair(1999) reached to the point that this criteria has got 3% this difference can be
explained according to the fact that the companies working in Saudi Arabia are much
bigger and more organized than those which work in Gaza Strip. Moreover the local
companies have a short experience and they're nearly new to the extent that the oldest

local construction company's age is from 15 to20 years old.
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4.4.1.3 Past performance in similar projects

The past performance of the contractor in the previous projects certainly influence the
evaluation process, so the respondent was concerned to know the bidder last record
which define the contractor experience and performance in implementing similar past
projects. The respondents give 8.08% to this class and it's a very important percentage.
Furthermore, Bubshait (1996) in his research concluded that the previous performance
of the contractor reached a weight equal 7,80% from 16 criteria used in evaluating
contractors in Saudi Arabia. Additionally, Hatush (1998) found that the previous
performance has got a percentage of 4% in evaluating contractors in United Kingdom
(UK). The results achieved indicated the high concerns of respondents in respect to

this point.

4.4.1.4 Staff skills and experience

This criteria focuses on the staff skills and experience needed to implement the project,
the contractor has to offer his demonstration of the experience of his staff because it's
one of the classes that contribute in making the project successful. The experience of
the project staff, could allow them to control any problems or obstacles during
implementation, and it guarantees getting a considerable level of quality that go with
specifications. The percentage of this criteria shows that the project beneficiaries are
highly concerned with the staff skills and experience. This criteria has got the fourth
rank with a percentage of 7,40 % .

In addition, several studies got closed results which strengthen the importance of this
research and the respondents seriousness. A study done by Holt (1994 ) showed that
this criteria has got a percentage of 5 % and it's closed to the previous results referred
to above. Also, Tarawneh (2004) study showed that this criteria got the sixth rank from
31 criteria's of selecting contractors in Jordan. Therefore, this class is very important

concerning weight and rank .

4.4.1.5 Contractor's reputation / image

The contractor's reputation and image has got a weight equal to 6.86%, this is a
considerable percentage according to the respondents opinion, and it's effective when
comparing between two bids. This shows that the respondents have provided a
considerable advantage to the contractors of better reputation in the previous projects,

which is considered logic reasoning .
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Frequently, the contractor's reputation has been given priority in evaluation process.
The study of Egeman (2005) showed the importance of this criteria because it has got
the 3™ rank according to the clients opinion and the 10" rank according to the
consultants opinion from 18 criteria used in the evaluation of the Turkish contractors.
In addition, the study of Wong and Holt (2003), showed the importance of the criteria
of the contractor's reputation and image since it was one of 9 criteria used in contractor

evaluation in Britain.

4.4.1.6 Quality of work

It's normal for the contractor to guarantee the quality of his work because it's
considered one of the critical requirements of the contract and which are defined in the
technical specifications of the construction projects. Thus, respondents offered a
concern for this criteria and it has got rank 6 and a weight of 6,70% from the ten
evaluation classes defined in this research. Tarawneh (2004) in his study, ensures the
importance of this criteria and that was through having two criteria related to the
quality of evaluating the contractors in Jordan from 31 criteria used in his study, the
first criteria was about the previous quality records, this criteria got rank 4 with a
weight of 4.16%, and the second criteria used by Tarawneh (2004) was the proposed
quality assurance and control procedure, this criteria got rank 26 with a weight of
3.13% . The total weight of the two quality criteria used by Tarawneh (2004) equal
7.29% which match the results of this research and indicated the same level of
concerns and importance of the quality for the clients in Jordan and in Gaza strip,
which indicated the similarity of their construction sector in reference to this point .
The study of Kumarswamy (1996) emphasized that this criteria has a big importance
and it's got a percentage of 19 % form 8 criterias used in evaluating contractors in
Hong Kung. This high percentage can be explained because the companies in Hong
Kong are considered highly skilled and extra specialized to the extent that the system
of selecting companies use accurate and tough procedures. Therefore, the contractors in
Hong Kung catch a large experiences and they compete each other to achieve a high
level of quality, in addition, the Hong Kung construction market is a very intensive

market among the world, which explains this high consideration of the quality criteria.
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4.4.1.7 Contractor's site management / execution

If the contractor has good administrative skills and notable ways in implementing the
project, this will give him the chance to get better evaluation and so he can have more
chance in getting the project and achieve high score during evaluation. This criteria has
got the 7™ rank with weight equal to 6,12 % according the respondents opinion. The
study of Hatush and Skitmore (1998) showed the importance of the contractor
management of the project through giving the two criteria related to contractor's
management used to evaluate contractors in Brittan a total weight equal 4%. In
addition, Bubshait (1996) in his comparison study about the contractor's evaluation in
the Saudi Arabia and the USA has reached that this criteria has got the 5™ rank for the
Saudi contractors, whereas the result was the 6" rank for the American contractors
from 16 criterias which was got by Russell (1988). Therefore, all the previous results
show that the respondents were afraid of the contractor failure in the project
performance. Thus, it was given importance and suitable weight to criterias apart from
contractor in implementing and managing the project through evaluating his

performance in the previous projects.

4.4.1.8 Bid Understanding

The ability of the contractor to understand the bid and to clarify some ways of
execution in his bid by suggesting logical solutions and clarifying some unexplained
points has received reasonable consideration in evaluating this criteria which got 5,62%
and it's affective in winning the bid by the contractor. This gives advantage to the
contractor's understanding of the bid and show that he has ability, experience and
knowledge, which reduce the opportunities of the project failure or appearance of
obstacles that prevent completing it. The study of Alsugair (1999) showed that this
criteria has got 10 % from the evaluation points and this percentage reaches the double
of what we reached in this research and this can explained by saying that in the Saudi
construction sector, hundreds of local and foreign companies compete whereas the
construction sector in Gaza-Strip include only tens of local companies and they are
often known to owners. Another study of Tarawnah (2004) reached that this criteria has
got the 13" rank from 31 criterias used in evaluating contractors in Jordan and with a
weight of 3.83%. Another study of Yang and Wang (2003) ensured that the contractor's
understanding of the bid has got 7 % of the weight of evaluating contractors in Taiwan,

and the previous results referred to above strengthen the result reached in this research .
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4.4.1.9 Plant and equipment resources

It's normal for the contractor to offer all the equipment and resources needed to
facilitate implementation. Therefore, this class got a miniature percentage of 5,14% for
two essential reasons : First, the projects in the local sector are more or less simple and
small, and there is no need for complex and heavy equipment. Second, contractors can
easily rent equipment from the specialized sub-contractor in this field who offered his
services to all of the local contractors. In addition, Hatush and Skitmore (1998) in their
research, got a percentage of 4,50 % to this criteria weight, and this result is very
closed to what the researcher reach here. As well the results of Bubshait (1996)
research were very closed because it got 5,8 % and this ensures the similarity between
the construction sector of Saudi Arabia and Gaza-Strip concerning this point only.

The availability of equipment resource for the international contractors is a basic
condition for them, they work in a very large and open market and within an oversize
geographical area. Consequently, the availability of owned equipment is a need for the
concurrence between contractors, then, it is evident that this factor got a small weight

despite the developed working condition in such countries.

4.4.1.10 Health and Safety performance

Several researches and studies refer to the importance of this criteria related to safety
and health performance in the construction projects and this criteria got the last rank

( no. 10 ) from the evaluation criteria with a percentage of 4,34 %. The decrease of this
percentage doesn't mean the non importance of this criteria but it ensures the result that
was got above in previous class which says that the project’s risks in Gaza are less
simple than other states due to simplicity of most part of implemented projects and the
intensive labors project in Gaza strip. In addition, the technology level and number of
equipments used during the projects implementations in Gaza Strip are limited and not
complicated. Another justification, is the considerable level of skills of labors in the
local construction sectors, achieved by thousands of Palestinian labors through their
long previous experience in the Israeli construction projects. As a result of knowing all

the inputs by the respondents, this percentage has been reached.

Tarawneh (2004) has reached that this criteria was one of the evaluating criteria among
31 and got rank 13 with weight equal 3,83 %. Moreover, Hatush and Skitmore (1998 )

showed that this criteria reached 5 %, whereas Kumarswamy (1996) showed that it's
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got 8 %, bearing in mind that this result is related to the projects of sewage pumping
which are considered one of the difficult projects that need high health and safety

measures, and this ensures the assumption reached by the researcher above.

4.4.2 Identification of “Factors” (sub-criteria) weights for contractor’s selection

It is evident that the assigned weights for a random factor differ from respondent to
other, although the large number of respondents, the achieved results were too close to
others which reflect the professional experience of the respondents, therefore, the

average weight for each factor was calculated using the following formula :

Average Weight for each factor = SUM (Wfi) /N, where Wfi is the weight assigned

by the respondent i to the concerned factor, and N is the total number of respondents .

All the respondents results were filled in excel sheet, and exposed in details in the
Annex 3 ( Table A 2 : Assigned Weights to the 38 factors ).

Table 4.14 illustrates the average weights assigned to the 38 factor used in the selection
of contractors during the bidding stage according to the respondents opinions. Column
1 of table 4.14 shows the average weight of the classes , column 2 shows the fractional
average weight of each factor within the same class, and column 3 shows the factor’s
average weight, which was calculated by multiplying the results in column 1 and 2 by
each other, the results in this column represent the average weight of each factor
within the whole factors. The weight associated to each factor reflects its importance in

the selection of contractors during the evaluation stage.
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Table 4.14 : Average Weights assigned to classes and factors

1 2 3
Class Class’s Factors Fractional | 3=(1
(Main criteria) | Average (Sub-criteria) Average X2)
Weight Weight of | Factor’s
each Average
factor in | Weight
the class
Lowest bid 65.25 26.16
Financial Unbalanced bid 13.12 5.26
evaluation of the | 40.10% | Arithmetic mistakes 8.35 3.35
bid Financial reservation 6.06 2.43
Balance sheet for the previous
7.22 2.90
3 years
Completeness of Required bond 44.40 4.08
bid document 9.64% | Taxes clearance 15.64 1.51
Financial capability 18.86 1.82
Shortage contract offer 21.10 2.03
Past Perform past projects on time 44.70 3.61
performances in Reasonability of cost in past
) 20 1.62
similar projects | 8.08% | project
Quality level in past projects 35.30 2.85
Existing of Staff training 14.79 1.10
Staff skills and Ratio of trained staff to total
16.49 1.22
experience staff
7.40% Project managers’ experiences 28.10 2.08
Other project staff experience 19.58 1.45
Past performance of the project
21.04 1.55
staff
Contractor's Classification of the company 37.51 2.57
reputation/image Number of years in the business 17.65 1.21
Contractor capital 15.10 1.04
6.86% | Past owner/contractor
15.51 1.06
relationship
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1 2 3
Class Class’s Factors Fractional | 3=(1
(Main criteria) | Average (Sub-criteria) Average X2)
Weight Weight of | Factor’s
each Average
factor in | Weight
the class
Cooperative in solving
14.23 0.98
problems
uality records on previous
. Quality P 4266 | 2.86
Quality of work projects
Proposed quality control in
6.70% | TTOPOSECAUELY 33.30 2.23
implementation
Application of the ISO system 24.04 1.61
Type of proposed control and
i monitoring procedures durin
Contractor site ' gp | g 3413 709
management 6.12% implementation
/execution
Construction progress reporting
systems 25.60 1.57
Provision of trained /skilled 40.27 246
staff for the particular project
Bid Aware of bid document 42.04 2.36
understanding Explain ambiguous item 21.63 1.22
5.62% | Response ambiguous 16.94 0.95
Solicit classified information 19.39 1.09
Condition of equipment 31.35 1.61
Suitability of equipment to the
Plant and ity ofequip 30.11 1.55
ant an project size
equipment 5.14%, | Efficiency of proposed
resources technology level to the project 17.85 0.92
type
Availability of owned
_ _ 20.69 1.06
construction equipment
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1 2 3
Class Class’s Factors Fractional | 3=
(Main criteria) | Average (Sub-criteria) Average X2)
Weight Weight of | Factor’s
each Average
factor in | Weight
the class
P d health and safet
Health and ropose ca and sarety 5010 2 1 8
4.34% | program
safety
Health and safety records on
performance , , 49.90 2.16
previous projects
Total 100 - - 100

A detailed analysis and discussion is presented for the 38 factors used in the

contractor’s selection, the factors are analyzed within their classes and then compared

to the results of similar available studies as follow :

4.4.2.1 Financial evaluation criteria

Table 4.15 shows that the weight of the lowest bid for the financial evaluation of the
bid is equal 26.16%, the weight of the unbalanced bid equals 5.26%, the weight of the

arithmetic mistakes equals 3.35%, the weight of the financial reservation equals 2.90%,

and balance sheet for the previous 3 years equals 2.43%.

Table 4.15 : Financial evaluation of the bid

Class Factors S
%
Lowest bid 26.16
Financial evaluation of | Unbalanced bid 5.26
the bid Arithmetic mistakes 3.35
W=40.10% Financial reservation 2.90
Balance sheet for the previous 3 years 2.43
Total weights 40.10
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The class related to the financial evaluation of the bid is composed of five factors, the
first factor and the most important one is the lowest bid, without price, the bid will be
rejected directly, if the bid price is reasonable, there is a good chance to win the bid by
the contractor, likewise, if the bid price is the lowest one, the chance to win the bid will

increase to the maximum.

If the contractor submitted an unbalanced bid (The unbalanced bid mean the
submission of over priced items for the first stage of the project and under priced items
for the final stage, in order to get a considerable cash flow in early stage of
implementation), this will affect negatively the image of the contractor's financial
stability. The second factor got a considerable weight equals 5,26%, frequently, the
submission of an unbalanced bid indicated the weakness of contractor's financial
resources and the limitation of his cash money. The third factor is the existing of
arithmetic mistakes, the respondent allocated a weight equals 5,26%, so the contractor
is required to check the unit price and total item prices of his financial offer slowly in

order to win the total weight of this factor.

The fourth factor is the financial reservation, the weight assigned to this factor is 2,43%
and this factor represent the financial reputation of the contractor. The analysis of
financial strength is usually required to indicate the likelihood of contract failure in
terms of contractor capability and capacity to invests the project, in favor of that, the
fifth factor related to the submission of balance sheet for the previous 3 years got 2,43
%, which match the study of Holt (1994) whereas this factor got 4,80 %.

Alsugair (1999) found that the financial reservation has got 2,25% which is very close
to the results achieved by the researcher, moreover, the unplanned bid has got 9% by
Alsugair (1999) and 5,26% by the researcher which indicate the importance of this

factor from the point view of respondents in the two studies.

4.4.2.2 Bid understanding criteria

Table 4.16 shows that the weight of contractor understanding of all project documents
equals 2.36%, the weight of the ability to explain ambiguous item equals 1.22%, the
weight of the solicit classified information equals 1.09%, and the weight of the

response ambiguous of the tender equals 0.95%.
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Table 4.16 : Bid understanding

Class Factors Weight
%
Aware of bid documents(contractor 536
understanding)
Bid understanding | Ability to Explain ambiguous item 1.22
W=5.62% Solicit classified information 1.09
Response ambiguous (Well- organized
presentation) 095
Total weights 5.62

The first factor focuses on contractor's aware of bid documents, this factor got 2.36%
and reflect the contractor understanding of the bid documents, the second factor is the
ability to explain identified items in the bid and got 1.22%, it is frequently observed,
that some contractors suggest that their own comments related to many unclear items in
the bid and the accuracy of this submitted comments reproduce the level of contractor
experience and comprehension referred to the bid documents.

The third factor is solicit classified information which mean fine presentation with a
weight of 1.09%, and the fourth factor is submitting response to confusing items and
got 0.95%. However, the results indicated the needs of competent and experienced
contractor who can prove to the evaluation committee-during evaluation process- that
he is capable of keeping the project implementation going without obstacles related to
this factor.

The results of Alsugair (1999) study shows that the weights of the similar 4 factors are
6.5%, 1.5%, 1.5%, and 0.50% respectively, which reflect the correlation of the
respondents opinions in Saudi Arabia and Gaza strip, in addition, the results indicated

the similarity of the two construction sectors in this criteria.

4.4.2.3 Completeness of bid document criteria

Table 4.17 shows that the weight of required bound is equal 4.28%, the weight of the
shortage contract offer equals 2.03%, the weight of the Financial capability equals
1.82%, and the weight of the taxes clearance equals 1.51%.
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Table 4.17 : Completeness of bid document

Weight
Class Factors
%
Required bond 4.28
Completeness of bid

Shortage in contract offer 2.03

document
Financial capability 1.82

W=9.64%
Taxes clearance 1.51
Total weights 9.64

The acceptance of any bid necessitate the completeness of all required documents listed
in the bid invitation to indicate the responsiveness of the bidder to the project
conditions. The submission of the required bond is the most important factor, if the
bond is not submitted, the bid will be rejected in early stage and in most cases before
starting the evaluation of bids. In case of submission of the required bond, this item
will be checked in term of amount and duration validity, this factor got 1.05%

according to Alsugair (1999) study and 4.28% in this research.

The second factor is the shortage in contract offer, the bidders are usually asked to
submit documents and fill a number of forms related to general information, past
projects, subcontractors, proposed time plan, breakdown of some of the items cost,
contractors references, and other similar information, all these requirements need time
and efforts from contractors to comply with these requests and submit a complete bid.
In practice, more or less shortage in the submitted bids is frequently observed. This
factor got 2.03 %, but, according to Alsugair(1999) study, the same factor got only
0.30% which reflect the difference in the level and organizational structure between the

contractors in Saudi Arabia and Gaza strip.

Regarding the financial capability, this factor got in this study 1.82%, and 1.50%
according to Alsugair(1999) study, and this indicated the importance of this item to the
clients to guarantee the financial capability of the contractors and to avoid any failure

due to shortage in the financial power of bidder.

The taxes clearance factor got 1.51%, but in similar studies like Alsugair study, this factor

got zero, and this indicated the existence of difficulties or problems between some local
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contractors and the ministry of finance related to taxes clearance, and this indicated the
existence of previous disputes encountered by the respondents in previous projects related
to contractor's delay in submission of their taxes clearance certificate for both income taxes

and value added taxes (VAT).

It is noted that the local institutes or project owners require contractors to submit a taxes
clearance certificate periodically, or before the submission of their payments. A clearance
certificate is delivered by the ministry of finance (Taxes department). This certificate
certifies that all taxes related to the project are already paid by the contractor, which

indicates his strong and regular situation in reference to this criteria.

4.4.2.4 Contractor's reputation/image criteria

Table 4.18 shows that the weight of classification of the company equals 2.57%, the
weight of number of years in the business equals 1.21%, the weight of the contractor
capital equals 1.04%, the weight of the past owner/contractor relationship equals 1.06%,

and the weight of cooperation in solving problems equals 0.98%.

Table 4.18 : Contractor's reputation/image

Weight
Class Factors
%
assification of the company 2.57
_ imber of years in the business 1.21
ntractor's reputation/image : !
st owner/contractor relationship 1.06
W=6.86% :

ntractor capital 1.04

operation in solving problems 0.98

Total Weights 6.86

The reputation of contractors has a large influence in evaluation process during the bidding
stage, this criteria was composed of five factors with total weight equal 6.86%. The five
factors got different levels of importance, the most important one was the classification of
the contractor's company with a weight of 2.57%, and this interpretation is logic and
justified, all clients prefer to work with a higher classified contractor to get the benefit of

his strong experience and the more stable organization in comparison with other small
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contractors. The second factor was the number of years in business with a weight of 1.21%
, and 0.50% according to the study of Hatush and Skitmore (1998).

The third factor was the past owner/contractor relationship, the assigned weight was
1.04%, and 2% according to Hatush and Skitmore (1998) study, and this supports the
suggestion that contractor is required to achieve the client's satisfaction and work to keep a
good reputation in the construction market as a credit for future projects .

The contractor capital, and the cooperation in solving problems got 1.06 and 0.98%.
However, Alsugair (1999) founded that each one of these two factors got 7%, the large
difference between the results of the two studies is justified due to the high divergence of
project between Saudi Arabia and Gaza strip, in reference to project amount, type, site

conditions, and complexity.

4.4.2.5: Past performances criteria
Table 4.19 shows that the weight of performing past projects on time equals 3.61%, the
weight of quality level in past projects equals 2.85%, and the weight of reasonability of

cost in past project equals 1.62%.

Table 4.19 : Past performances in similar projects

Class Factors Heizht
%
Past performances in similar Performing past projects on time 3.61
projects Quality level in past projects 2.85
W=8.08% Reasonability of cost in past project 1.62
Total Weights 8.08

The factors of this class or criteria focus on identification of past performance of bidders in
previous projects in order to trace the successful completed projects in respect of project
cost, quality and time, the weights of these factors were 3.61, 2.85, and 1.62%, for time,
quality, and cost respectively. Moreover, the study of (Holt1994) concluded similar
outputs with weights equal 4.18, 4.56 and 4.75% respectively and this is a good indication
for the strong results achieved in this research. It is noted that the information about past

performance habitually got from a single source: the bidders declarations, till now, there is
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no local institute which documents the records of the previous construction project

implemented in Gaza strip.

4.4.2.6 Contractor site management/execution criteria

Table 4.20 shows that the weight of provision of trained /skilled staff for the particular
project equals 2.46% , the weight of the type of proposed control and monitoring
procedures during implementation equals 1.57% , and the weight of the construction

progress reporting systems equals 2.09% .

Table 4.20 : Contractor site management/execution

Class Factors Weight
%
Provision of trained /skilled staff for the particular 5 46
Contractor site project
management Construction progress reporting systems 2.09
/execution Type of  proposed control and monitoring
W=6.12% procedures during implementation 137
Total Weights 6.12

The Clients prefer to work with a contractor who proved a considerable level of
managerial and technical strength such as: the proposed control procedures during
implementation, construction reporting systems, and provision of trained staff, frequently,
clients require to know the qualifications of staff related to specific types of work, either at
management or technical level. The mentioned factors got 2.09, 1.57 and 2.46% as weights
according to the respondents opinion. In the study of Hatush and skitmore (1998), the
management knowledge got 2.00% and according to Tarawnah (2004), the factor related to
the site management and contractor staff got 4.30% which validate the results achieved by

the researcher.

It is noted that the majority of technical staff working with the local contractors suffer from
instable employment situation, and frequently, their jobs are temporary, for short duration,
and ended just after the completion of project implementation. The discontinuity of their

practical experience mean the necessity and need of this staff to participate in several
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training session in order to improve their managerial and technical skills, and specially, the

issues related to reporting and monitoring procedures of construction projects.

4.4.2.7: Health and safety performance criteria
Table 4.21 shows that the weight of proposed health and safety program equals 2.18%,
and the weight of the health and safety records on previous projects equals 2.16% .

Table 4.21 : Health and safety performance

Class Factors eight
%
bposed health and safety program 18
alth and safety performance W=4.34% ialth and safety records on previous projects 6
Total Weights 34

All the clients requirements ask contractors to submit their previous records in addition to
their proposed program related to health and safety, the weights got for these two factors
were 2,16 and 2,18% respectively. In a similar study, Hatush and skitmore (1998) found
that the assigned weight of health and safety records was 5.00 %, as well as Holt (1994)
achieved 2.85%, the intersection of conclusion in the three studies indicated the strengths
of the research results.

Habitually, the project documents contain the required measures and procedures related to
health and safety, but this information is not always taken seriously by some contractors
and it is rare to find a contractor rejected due to this factor. Consequently, the weights
assigned by the respondents to the safety factors indicated the client's need to engage the

contractor with better safety records and who propose an efficient safety program.

In reference to health and safety records on previous projects, the unique source of such
kind of information is the evaluated contractors themselves, so it is necessary to establish a
public archival institute to be as official source which carries the needed information to

local clients and project owners.
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4.4.2.8 Plant and equipment resources criteria

Table 4.22 shows that the weight of condition of equipment equals 1.61%, the weight
of the suitability of the equipment to the project size equals 1.55%, the weight of the
availability of owned construction equipment equals 1.06%, and the weight of the

efficiency of proposed technology level equals 0.92%.

Table 4.22 Plant and equipment resources

Class Factors Weight
%

Condition of equipment 1.61

Plant and equipment Suitability of equipment to the project size 1.55
resources Availability of owned construction equipment | 1.06

W=15.14% Efficiency of proposed technology level to
the project type .
Total Weights 5.14

Regarding the suitability of equipments and sufficient resources, it is a clear evidence
to evaluate these factors in details. Four factors were identified to measure the plant
and equipment, the suitability of equipment, the owned equipment, and the proposed
technology, the weights of these factors were 1.66, 1.55, 1.06, and 0.92% respectively,
closed results were achieved by Hatush and Skitmore (1998) with a weight of 4. 5%,
and this is a good indication of the similarity of clients need in kingdom of Britain and
Gaza strip in reference to these factors.

The availability of equipment resource, and in particular the owned equipment, allows
the company to demonstrate that it has the technical capacity to do the required project
tasks easily. In addition, it enables clients to reach an informed opinion related to these
factors, so the contractor is required, in each project, to demonstrate that the proposed
plant and equipment is adequate to do the work properly and expeditiously in order to

achieve the maximum weight related to safety factors.
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4.4.2.9 Quality of work criteria
Table 4.23 shows that the weight of the quality records on previous projects equals
2.86%, the weight of the proposed quality control system during implementation equals

2.23% , and the weight of the application of the ISO system equals 1.61% .

Table 4.23 : Quality of work

Class Factors S
%
Quality records on previous projects 2.86
Quality of work Proposed quality control system during -
W=6.70% implementation
Application of the ISO system 1.61
Total Weights 6.70

Generally, most of previous researches in respect of contractor selection has been
concerned with identifying criteria or factors related to the quality of work, in this
research, three factors were used, the first one was the quality records in previous
project, with a weight of 2.86%, and 4.16% according to Tarawnah (2004) study. The
second factor was the proposed quality control system during implementation, with
2.23% , and 2.70% according to the finding of Holt (1994) study, the close results in

both researches confirmed the similarity of clients requirement in respect to quality.

The third factor was the application of the ISO system, with a weight of 1.61%, this
result indicated the desires of respondents to contracts a contractor who is familiar with
the application of quality procedures according to the international standards. It is
noted that the ISO system was achieved and obtained by few local contractors in
Gaza strip through the assistance and support of international agencies related to
quality control in the construction sector. The results demonstrated the tendency of

respondents to avoid the problems related to quality in their projects.

Appraising the proposed quality control system is a benefit to the bidder and owner
who lead on boosting overall quality in the construction industry, such concurrence
between bidders could indirectly help the performance of local contractors regarding

quality of work in order to obtain the maximum score of the assigned weights either in
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the evaluation process and to keep records well for future relationships with other

clients.

The quality is a measure of a contractor's compliance with client requirements, also the
quality performance is considered vital for client satisfaction, consequently, the
absence of a public archival institute related to construction projects records lead to
getting information about quality records from the evaluated contractors, moreover,
this is not accurate in various cases, specially, for the validity and transparency of the
evaluation process. The establishment of such archival institute will be helpful to all

clients related to the local construction sector.

4.4.2.10: Staff skills and experience criteria

Table 4.24 shows that the weight of the project managers’ experiences equals 2.08%,
the weight of the past performance of the project staff equals 1.55%, the weight of the
other project staff experience equals 1.45%, the weight of the ratio of staff taking
training to total number of staff equals 1.22%, and the weight of the existence of staff

training program equals 1.10%.

Table 4.24 : Staff skills and experience

Class Factors Sretel
%

Project managers’ experiences 2.08

Past performance of the project staff 1.55

Other project staff experience 1.45

Staff skills and | Ratio of trained staff to total staff 1.22

experience Existing of Staff training program 110
W=7.40%

Total Weights 7.40

This criteria is usually used to trace the contractor's staff skills, such information is
needed to obtain satisfaction about the Human Resource Management system (HRM)
used by the contractors, five factors were used to focus this important point. The most
important two factors, according to the respondents opinion, were the project manager

experience and the past performance of the project staff, with weights 2.08 and 1.55%
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respectively. However, the results achieved were ranged between the finding of Hatush
and Skitmore (1998) study, and Holt (1994) study with a weight of 2% and 5.06%
respectively.

The other three factors were the experience of other staff, ratio of trained staff to total
staff, and the existence of Staff training program, the assigned weights were 1.45 , 1.22
, and 1.1% respectively, this finding is close to the finding of Holt (1994) which
assigned 6.10% to the similar factors. The results achieved justified the clients
concerns to predict, in early stage, the qualification of contractor's staff skills, either at

management or technical level, as well as the staff training program.

It is also noteworthy that the considerable weight assigned to this criteria by the
evaluators means the existence of various shortage in the experience and skills of
contractor's staff really observed by the evaluators in previous project, so the
contractors are required to suggest high criteria before the recruitment of their technical
staff, in addition to keeping in their firms, permanently, a qualified staff and provide a

periodic training system in order to develop their managerial and technical skills.

4.4.3 Impact of Factors (sub-criteria) on contractor’s selection

After identifying the 38 factors involved in bid's selection, the next step is to study the
impact of each factor (sub-criteria) on bid selection. The goal of this process is to reach
the summation of factor's weight assigned or allocated to each bid, in other words,
determine the score or achievement of each bid at the end of evaluation process in

order to measure the differences between the submitted bids.

By using the standard forms (bid evaluation forms) to evaluate a contractor's bid, the
evaluator is required to find the real impact of each factor, based on the information
provided by the contractor in his bid. Some factors have positive impact on the bid,
similarly, other factors may have negative impact on bid evaluation e.g., if the
contractor submitted an un-balanced bid , or may cause the bid to be rejected e.g., if the

contractor has not submitted the required bond.

Since these factors were developed for different types of owner sectors, the impact of

these factors is different, depending upon the sector type and the project characteristics.
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Some of the factors are not applicable in all sectors (i.e., they have no impact e.g. the
existence of arithmetic mistakes, or the availability of owned equipment in a building
project, whereas this factor has no impact). Other factors have either a positive or

negative impact on the bid.

To accommodate these different impacts reasonably and similarly to the idea used by
Alsugair (1999) in his study, four levels of impact have been identified, these levels

arc:

To reject the bid,  (Bank guarantee not submitted, or bid form not filled )

A negative impact, ( Bad past owner/contractor relationship, or reputation)

No effect, and ( Arithmetic mistake)

A positive impact.  (Good past owner/contractor relationship)

To get more accurate results, the levels of negative and positive impact have been further
divided into high, medium, and low impact ( 100%, 66%, and 33% respectively), it is
noted that this analysis is similar to the breakdown used by Alsugair (1999). This further
detail is required to improve the preciseness of bid evaluation, because a group of factors
may all have a positive or a negative impact, their degree of influence might differ. These
qualitative levels have been transferred into quantitative values to be used for calculating
the evaluation score allocated by each evaluators to the bidders. Each level has a
percentage value, except for the reject level, because if reject is selected, the bid will be

rejected regardless of the value of the other factors.

Table 4.25 shows the percentages of the factor impact on the project evaluation. According
to the evaluators visions, only one impact should be chosen and allocated to each factor
(only one column will be filled in table 4.25 for each factor). Table 4.25 also illustrates
the score that should be assigned to each factor in reference to the level of impact, there
are many probable scores but it is evident that evaluators should allocate only one score
from the probable scores to each factor. It is noted that the score +1.00 correspond to the
high positive impact, the score -0.66 mean the medium negative impact, the score +0.33

correspond to the low positive impact, and 0.00 correspond to "reject the bid".
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Table 4.25 : Percentages of factors' impact (Alsugair 1999)

Factor Impact on contractor selection
No effect Positive impact Negative impact Reject the
High | Medium | Low High Medium Low bid
- 0
+100 % | +66 % +33 -100 % -66% -33%

Probable 1 100 | w066 | 7| -100 £ 0.66 £0.33 0

Score 0.33
Assigned -0.66

score ) ) _ ) (as example) ) )

The behavior of individuals differs from one person to another and as well with the same
person the behavior my differ from one day to another day according to the morals, ethics,
work conditions, neighborhood, or other factors. Consequently, it is evident that the
opinion of respondents can be impacted with different manner from factor to other during
evaluation process, and this lead to justify that the results of the 51 respondents were

covered the eight level of factor's impact mentioned in table 4.25.

However, when starting analyses and comparison between the results, it is require to assign
the appropriate impact for each factor, so there is a need to select only one impact for each
factor from the eight level of impacts defined in this research. Practically, the evaluation
process is done by 3 or 4 evaluators, but in this research the respondents number is 51 i.e.
51 evaluators and then all types of impact were received in the results related to the factor's
impact. To assign only one impact for each factor , the most reasonable decision was to
select the impact allocated by the highest percentage of respondents, and this means
assuming the opinion of the largest part of respondents who have an identical way of
thinking, and then, neglect the other impacts which represent minor percentage of

respondents i.e. the remaining part of respondents.

The impact and weight assigned by the interviewed respondents is explored for the 38

factors and analyzed as follow :
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4.4.3.1 Class 1: Financial evaluation factors

Table 4.26 shows that 66.7% of respondents consider that the lowest bid is factor on
contractor selection with high positive impact, 52% of respondents consider that the
unbalanced bid is factor on contractor selection with medium negative impact, 51% of

respondents consider that the arithmetic mistakes is factor on contractor selection with

no effect, 40% of respondents consider that the financial reservation is factor on

contractor selection with no effect, and 41.20% of respondents consider that the

balance sheet for the previous 3 years is factor on contractor selection with low

positive impact
Table 4.26 : Factor Impact of Class 1( Financial evaluation factors)

Factor Impact on contractor selection
No Positive impact Negative impact Reject the
S.N Factors effect ~ g ~| & bid (%)
S S Sle S5 & | &
o B SE SIES@ S5 S|
o % é’ S — it ) C’T> ﬁ S |2 @
1 Lowest bid 59 | 66.7 | 19.6 | 3.6 0 2.0 2.0 0.0
Balance
2 sheet for 196 | 7.8 | 294 | 41.2 0 0 2.0 0.0
the previous
Financial
3 ' 400 | 2.0 | 220 | 16.0 | 2.0 2.0 11.8 4.0
reservation
Arithmetic
4 51.0 | 0.0 2.0 7.8 11.8 11.8 13.7 2.0
mistakes
5 4.0 2.0 6.0 2.0 14.0 52.0 18.0 2.0
Unbalanced bid

The results reached in the Table 4.26 ensures the high positive impact because the bid
which is presented is the lowest. This shows the way of thinking of the evaluators in
the local institutions. In addition, the results showed less interest in presenting balance
sheet by the contractor. This is as a result of ensuring that this factor has a low positive
impact by most of the evaluators, moreover, it is noted that the arithmetic mistakes and
financial reservation have no effect on choosing the contractor according to the opinion
of most respondents. Concerning the presentation of unbalanced bid, 52 % of the

respondents think that it has a medium negative impact, this response indicated that this
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part of respondents have encountered problems on previous cases of unbalanced bids.
The contractors are required to submit a balanced bid price in order to overcome any
misunderstanding or negative impact of the evaluators, and then reach a positive
impact which mean get a high score of the assigned weight of the financial factors. It
is noted, according to the researcher experience, that the tendency of local contractors

to submit un unbalanced bids is on decline during the last years.

4.4.3.2 Class 2: Bid understanding factors

Table 4.27 shows that 92.20% (31.40 , 33.30 , 27.50) of respondents consider that
solicit classified information is factor on contractor selection with positive impact
(high, medium, and low impact), 47.10% of respondents consider that the aware of bid
document is factor on contractor selection with medium positive impact, 41.20% of
respondents consider response ambiguity is factor on contractor selection with medium
positive impact, and 45.10% of respondents consider that explaining ambiguous item is
factor on contractor selection with medium positive impact. In addition just about 8%

of respondents consider that all factors of this class have no effect on contractor

selection.

Table 4.27: Factor Impact of Class 2 (Bid understanding factors)

Factor Impact on contractor selection
No Positive impact Negative impact Reject
S.N Factors effect AR N R the bid
s 58 g S5 Sl 8
0(%) DI s F ARSI E F ST %
m%gfqimgﬁpu@
Solicit classified
1 . . 7.8 314 | 333 | 275 | 0.0 0.0 0.0 0.0
information.
Aware of bid
2 11.8 21.6 | 47.1 | 19.6 | 0.0 0.0 0.0 0.0
document.
Response
3 ambiguous/well | 13.7 176 | 412 | 27.5 | 0.0 0.0 0.0 0.0
-organized
4 Explain 78 | 98 | 451 1373 00 | 00 | 00 0.0
ambiguous item.
90

www.manaraa.com



The results showed that all the factors of this class, which are related to the contractor's
bid understanding, have a positive impact according to 90.0% of respondents, but the
views of evaluators differed in the level of influence of this impact . It was assorted as

high positive impact, medium impact, and finally low positive impact.

Since the results of the 4 factors had positive impact, this shows the importance of this
point and it also ensures that only a few contractors consider these factors. As a result,
respondents(evaluators) will tolerate positively in evaluating such bids and specially
when they go through documents that assert the contractor's understanding of all the
bid's items. Thus, it's a positive indication about the contractor's experience and skills

in this field.

4.4.3.3 Class 3 : Completeness of bid document factors

Table 4.28 shows that 76.5% of respondents consider that the required bond is factor
on contractor selection with high positive impact, 47.10% of respondents consider that
the taxes clearance is factor on contractor selection with high positive impact, 68.70%
(47.10 , 19.60) of respondents consider that the financial capability is factor on
contractor selection with high and medium positive impact, 31.40% of respondents
consider that the shortage contract offer is factor impact on contractor selection guide
to reject the bid. However, 27.5% of respondents consider that the shortage contract
offer is factor on contractor selection with high negative impact, as well as 19.6% of
respondents consider that this factor has a medium negative impact on contractor

selection.
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Table 4.28: Factor Impact of Class 3 (Completeness of bid document factors)

Factor Impact on contractor selection

No Positive impact Negative impact Reject
S.N Factors effect < =z - i o = the bid
s M35 &z de 835 S 8
0%) | 2@ 3|8 Tl 2 82 338 F 2 & (%)
T % é) © — e T S. § O —~ e
1 ' 9.8 76.5 | 5.9 59 | 0.0 0.0 0.0 2.0
Required bond
2 157 | 47.1 | 19.6 | 13.7 | 0.0 0.0 3.9 0.0
Taxes clearance
3 Financial 7.8 353 | 333 | 13.7 | 59 2.0 2.0 0.0
capability
4 | Shortagecontract | 5o | 5o | 39 | 90 | 275 | 196 | 39 | 314
offer

Completeness of bid documents is considered one of the basic conditions of accepting the
bid. Therefore, all factors of this class can provide high positive impact concerning the
contractor if they are completed. Meanwhile, in case the evaluators found any shortage in
the bid or non compliance to one or some project requirements, this will guide to a high
negative impact and may lead to rejecting the bid. As a result, the outcomes achieved

above ensures this analysis and confirm the evaluator's experience and their closed

opinions in reference to this class.

4.4.3.4 Class 4 : Contractor's reputation factors

Table 4.29 shows that 43.10% of respondents consider that the classification of the
company is factor on contractor selection with high positive impact, 46.0% of respondents
consider that the number of years in the business is factor on contractor selection with
medium positive impact, 46.0% of respondents consider that cooperating in solving
problems is factor on contractor selection with medium positive impact, 36.0% of
respondents consider that the past owner/contractor relationship is factor on contractor
selection with medium positive impact. However, 44.9% of respondents consider that

contractor capital is factor on contractor selection with medium positive impact, and
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between 4.0% to 10.0% of respondents consider that all factors of this class has no effect

on contractor selection.

Table 4.29 Factor Impact of Class 4 (Contractor's reputation factors )

Factor Impact on contractor selection

No Positive impact Negative impact | Reject

S.N Factors effect the
S IE & Q SIE o |

0%) |5 S 12 Slg S5 =12 Sl £ pid
TS8R S 82 €3 7|

T = F + = 7 ! %

p | Classificationof s 5} 3 1935 | 176 [ 00 | 00 | 00 | 98

the company.

Number of years
2 6.0 | 280 | 46.0 | 180 | 0.0 | 2.0 | 0.0 0.0

in the business

Cooperative in

3 solving 4.0 22.0 | 46.0 | 26.0 | 0.0 0.0 2.0 0.0
problems.
Past

4 10.0 | 22.0 | 36.0 | 28.0 | 0.0 0.0 2.0 2.0
owner/contractor
Contractor

5 6.1 143 | 449 | 329 | 0.0 0.0 2.0 0.0
capital.

It is normal for the contractor's reputation to be excellent and to have positive impact on
the evaluation process. As generally known, the past impression about contractor's
reputation has a fast impact from the evaluators even before the start of evaluation process,
and this is precisely what the results above showed. It clarified that all factors of this class

had medium and high positive impact according to the evaluators' opinion.

4.4.3.5 Class S : Past performances factors
Table 4.30 shows that 86.30% ( 39.2 , 47.10) of respondents consider that performing past

projects on time is factor on contractor selection with high and medium positive impact,
78.50% (41.20, 37.30) of respondents consider that quality level in past projects is factor
on contractor selection with high and medium positive impact. Moreover, 60.80% ( 27.50
33.30) of respondents consider that reasonability of cost in past project is factor on

contractor selection with medium and low positive impact, other than 22.50% of them

93

www.manaraa.com



consider that this factor has no effect on contractor selection, and between 2.00% to 3.90%
of respondents consider that the quality level in past projects factor and performing past

projects on time factor has no effect on contractor selection.

Table 4.30 Factor Impact of Class 5 (Past performances factors )

Factor Impact on contractor selection

S No Positive impact Negative impact Reject
; Factors effect ~|e = = the bid
A X < < N < 3
0% B S22 SB |22 S| (wm
Perform past
1 | projects on 3.9 392 | 47.1 | 7.8 2.0 0.0 0.0 0.0

Time

Quality level in
2 2.0 41.2 | 37.3 | 15.7 | 2.0 0.0 2.0 0.0

past projects

Reasonability

3 | of Cost in past 225 | 11.8 | 27.5 | 333 | 2.0 0.0 0.0 0.0

project

As it is shown in Table 4.30, most of the respondents assigned positive impact on the past
performance factors, but with different levels. Therefore, the positive past performance of
the contractor related to the project cost, quality and time could lead to increase of the

contractor’s score during evaluation of the bid.

This explain the evaluator's interest in awarding the bid to a contractor of previous
experience in implementing similar projects with reasonable cost, time, and within greater
level of quality, so in case of not having previous similar experiences, the result would be

vise versa, this means that evaluators will assign negative impact on these factors which

reduces the contractor’s score. As a result, the contractor chance of winning the bid

becomes more difficult.

The results showed that the three factors: cost — time — quality got more or less equal

importance according to the evaluators opinions and this gives more confidence in the
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respondent's experience because the three factors have obtained relatively too close

importance in several researchers related to construction sector.

4.4.3.6 Class 6 : Contractor site management factors
Table 4.31 shows that 98% (33.30 , 39.20, 25.50) of respondents consider that provision

of trained /skilled staff for the particular project is factor on contractor selection with high,

medium, and low positive impact, 72.60% (47.10 , 25.50) of respondents consider that the

type of proposed control and monitoring procedures during implementation is factor on

contractor selection with medium and low positive impact, 72.50% (43.10 , 29.40) of

respondents consider that the construction progress reporting is factor on contractor

selection with medium and low positive impact, and 13.70% of them consider that this

factor have no effect on contractor selection.

Table 4.31 Factor Impact of Class6 (Contractor site management factors )

Factor Impact on contractor selection
S, No Positive impact Negative impact | Reject
N Factors effect | | _ _ _ =lg ~ | the bid
- oo B Sl2 SESE sl SIS @
::ﬁfqrﬁ:gg\?q@
Provision of trained
1 | /skilled staff for the | 20 |333| 392 |255| 00 | 00 | 00 | 0.0
particular project
Type of proposed
control and
2 | monitoring 98 | 157 471 | 255 | 0.0 | 2.0 | 0.0 0.0
procedures during
implementation
Construction
progress reporting | 13.7 | 11.8 | 43.1 | 294 | 2.0 | 0.0 0 0
systems

The three factors of this class had a positive impact on contractor selection according to the

dominant part of respondents, this is a good indication of the importance of this factors. As
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a result the factors related to contractor site management consist significant part of the

technical evaluation, and could be considered by the contractors in their submitted bids

4.4.3.7 Class 7: Health and safety factors
Table 4.32 shows that 88.20% (21.60 , 37.20 , 29.40) of respondents consider that

proposed health and safety program is factor on contractor selection with positive
impact. However,11.80% of respondents consider that this factor has no effect on
contractor selection, 90.20% (13.70 , 29.40 , 47.10) of respondents consider that the
health and safety records on previous projects is factor on contractor selection with
high, medium, and low positive impact, and 9.8% of them consider that this factor

have no effect on contractor selection.
Table 4.32: Factor Impact of Class 7 (Health and safety factors)

Factor Impact on contractor selection
S No Positive impact Negative impact Reject
- Factors effect . the bid
R s SESESle SE Sl §)
= = N N’ A = N N
SRR R R
Proposed
1 | health and 11.8 | 21.6 | 37.2 | 294 | 0.0 0.0 0.0 0.0
safety program
Health and
safety records
2 9.8 13.7 | 294 | 47.1 0.0 0.0 0.0 0.0
on previous
projects

The two factors of this class had a positive impact on contractor selection according to the
dominant part of respondents, this is a good indication of the importance of this factors. As
a result the factors related to health and safety consist significant part of the technical
evaluation, and could be considered by the contractors in their submitted bids

4.4.3.8 Class 8 : Plant and equipment factors

Table 4.33 shows that 60.88% (27.58 , 33.30) of respondents consider that the suitability of
the equipment to the project size is factor on contractor selection with medium and low
positive impact, 76.50% (31.40 , 45.10) of respondents consider that the condition of

equipment is factor on contractor selection with medium and low positive impact, 72.60%
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(31.40 , 41.20) of respondents consider that the availability of owned construction
equipment is factor on contractor selection with medium and low positive impact, other
than 17.60% of them consider that this factor have no effect on contractor selection, and
76.40% of respondents consider that the efficiency of proposed technology level to the

project type is factor on contractor selection with medium and low positive impact.

Table 4.33: Factor Impact of Class 8 (Plant and equipment factors )

Factor Impact on contractor selection

S No Positive impact Negative impact Reject
; Factors effect the bid

-66(%)
Low
-33(%)
X

0(%)

High
+100(%)
+66(%)
Low
+33(%)
High
100(%)
Medium

Medium

Suitability of
2.0 0.0 0.0

(e}

th i t
| eeaupmenty sl o161 2758 | 333 | o.
to the project

size
Condition of

2 | equipment 78 | 137 | 314 45120 | 00 | 00 | 00

Availability

of owned
3 17.6 9.8 314 | 412 | 0.0 0.0 0.0 0.0
construction

equipment

Efficiency of
proposed

4 176 | 59 | 333 |43.1 | 0.0 0.0 0.0 0.0
technology

level

The four factors of this class had a positive impact on contractor selection according to
more than 82% of respondents, this is a good indication of the importance of this factors.
As a result the factors related to plant and equipment consist significant part of the

technical evaluation, and could be considered by the contractors in their submitted bids.
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4.4.3.9 Class 9 : Quality factors
Table 4.34 shows that 92.10% (19.60 , 49.00 , 23.50) of respondents consider that the

quality records on previous projects is factor on contractor selection with positive impact,
72.50% (43.10 , 29.40) of respondents consider that the proposed quality control system
during implementation is factor on contractor selection with medium and low positive
impact, 77.50% (16.30 , 34.70 , 26.50) of respondents consider that the application of the
ISO system is factor on contractor selection with positive impact. However, 20.40% of

respondents consider that this factor have no effect on contractor selection.

Table 4.34 : Factor Impact of Class 9 (Quality factors )
Factor Impact on contractor selection

S, No Positive impact Negative impact Reject
N Factors effect oz 2l 2l 2lz 2] = the bid
1 | Quality records
on previous 7.8 | 19.6 | 49.0 | 23.5| 0.0 | 0.0 | 0.0 0.0
projects
2 | Proposed

quality control
17.6 | 9.8 | 43.1 {294 | 0.0 | 0.0 | 0.0 0.0

system during

implementation

3 | Application of
the ISO system 204 | 163 | 347 | 265 | 00 | 0.0 | 2.0 0.0

The 3 factors of this class had a positive impact on contractor selection according to more
than 79% of respondents, this is a good indication of the importance of this factors. As a

result the factors related to quality consist significant part of the technical evaluation, and

could be considered by the contractors in their submitted bids.
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4.4.3.10 Class 10 : Staff skills and experience factors

Table 4.35 shows that 82.40% (45.10 , 7.30) of respondents consider that the project
managers’ experiences is factor on contractor selection with high and medium positive
impact, however 7.8%of respondents consider that this factor has no effect on contractor
selection.

In addition, 70.60% (23.50 , 47.10) of respondents consider that the past performance of
the project staff is factor on contractor selection with high and medium positive impact,
86.30% (19.60 , 51.00 , 15.70) of respondents consider that other project staff experience
is factor on contractor selection with high, medium and low positive impact, other than
11.80% of them consider that this factor has no effect on contractor selection. 23.50% of
respondents consider that the ratio of staff taking training to total number of staff with no
effect on contractor selection, and moreover 31.40% of respondents consider that existing

of staff training program is factor with no effect on contractor selection .

Table 4.35 : Impact of Class 10 (Staff skills and experience factors )

Factor Impact on contractor selection
No Positive impact Negative impact Reject the
S.N Factors effect bid
L E & 3 S E o 3
0% |25 EsES2slEs 8| ®
= = O [<a)
SEEIAFIES ¥ E
Project
managers 7.8 45.1 | 373 78 | 00 0.0 2.0 0.0
experiences
Past
performance of 7.8 23.5 47.1 | 19.6 0.0 0.0 2.0 0.0
the project staff
Other project
) 11.8 19.6 51.0 | 15.7 0.0 0.0 2.0 0.0
staff experience
Ratio of staff
taking training | 35 | 16 13140333 ] 00 | 00 | 00 0.0
to total number
of staff
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Factor Impact on contractor selection
No Positive impact Negative impact Reject the
S.N Factors effect = |z . bid
S Sl & S o S
0% B S |2 T2 S|HBT|2 S 2 2 %
2 S Tle |2 I |8 F |2 & (%)
T = § © — 0 T 9 § S |4 @
Existing of
o 0.0
Staff training 314 11.8 | 21.6 | 353 0.0 0.0 0.0
program

The five factors of this class had a positive impact on contractor selection according to the
dominant part of respondents, this is a good indication of the importance of this factors. As
a result the factors related to contractor’s staff skills and experience consist significant part

of the technical evaluation, and could be considered by the contractors in their submitted

bids and during project implementation.

To conclude, the results got for the ten classes ensure the importance of all factors of those
classes because if it's available to the contractor and in his bid, this will lead to achieve
completely positive impacts of the evaluators, and vise versa. If they aren't available, that

will lead to getting negative impacts, so this asserts the importance of all related factors in

evaluating the contractor's bid.

The results also affirm the evaluators interest in taking into consideration multiple factors
other than cost in evaluating the contractors and classifying them. That also helps in
stopping the bid price decline because using evaluation process with multi- criteria rather
than cost, will encourage contractors to develop technical and managerial skills of their
staff in addition to improving their own quality control, equipment, and safety measures in
order to increase the final score value in such evaluation and achieve the owners
satisfaction, by the way the local contractors could build structured firms. Using a
contractor selection system based on multi technical criteria among time will minimize the

probability of contractors who submit lowest price to win the bid, or may exclude them

from bid competition.

It's worthy to mention that a few of respondents thought that these factors had no effect on

evaluation process according to their opinions. It was a percentage between 2 % to 20 %
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from the respondents. It’s a low percentage, but it shows that there are still some views
banked on evaluating the contractors according to the cost criteria only and it doesn't give
any importance to other technical factors. This result doesn't mean that factors other than
cost are not important, but it means that this small part of respondents might not face any
significant problems when their previous bids were awarded to the lowest price. As a

result, we cannot neglect these views although it represents low percentage of respondents.

4.4.4. Final score calculation

After the determination of the weights assigned to the 38 factors used in the selection of
contractors and identification of the different type of the factor's impact, the evaluators
can define the score or the value of each bid of the concurrent bidders, the score assigned
to each factor represent the percentage of contractor compliance to the requirements related
to this factor. More compliance or fulfillment to bid requirement make bidder achieve

more SCores.

The factor's score represents the contribution of this factor to the bid evaluation based on
respondents opinion. The possible contributions are a positive impact, a negative impact,
no effect, or rejecting the bid as arranged by Alsugair (1999) and similarly used by the
researcher. The probable formulas for calculating the factor score for different factors, are

as follow :

e Factor score ; = Factor impact ; x Factor weight ; / In case of positive or
negative impact
e Factor score = Zero / In case of no effect

e Factor score = Reject / In case of reject of bid

The evaluation score represents the decision associated to evaluate the bid. An evaluation
score will be calculated for each bid. The bid that has the highest score represents the bid
that should be selected. The evaluation score for a bid is calculated using the following
equation:

Evaluation Score = X Factors Score ;

(i=1,...... n, where n = the number of factors, and in this research n = 38 factors)
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To show how the bid evaluation process was performed, Table 4.36 illustrates the results
of the final score got according to the “average weighted” opinion of all respondents for
every factor . The factors weights got from Table 4.14, and the factor's impact got from
Table 4.26 to Table 4.35 respectively, after that, the score assigned to each factor can be
calculated. The factor score of each factor is shown in column (3) and represent the
multiplication of results of column(1) by the results of column(2). The final score for the
bid is the summation of the 38 factor's scores, the bid has an evaluation score of 52.15 %

as presented for example at the end of column(3) in Table 4.36.

The achieved score of 52.15% represent the result of evaluation of one submitted bid ,the
other submitted bids are similarly evaluated according to the evaluators opinions and with
different score according to their compliance to the factors used in the evaluation process,
the achieved score of each bidder is proportional to his fulfillment of bid requirements
referred to the 38 factors. The bidder which get the highest total score value from all
bidders is then selected and considered the winner of the project.

To improve concurrence between contractors a minimum score is required to be achieved
by the bidders , any bidder got less the minimum required score should routinely excluded
from competition, the minimum required score me be variable (50% ,60%, or 70%)
according the type or project sector and should be mentioned clearly in the bid

documents.
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Table 4.36

: Evaluation form (Final score of the bid)

a 2) | G=1%2)
Class Factors Factor Factor | Factor

(Main criteria) (Sub-criteria) impact | weight | score
Lowest bid 0.79 26.16 20.66

Financial Unbalanced bid -0.48 5.26 -2.52
evaluation of the | Arithmetic mistakes -0.20 3.35 -0.67
bid Financial reservation 0.14 2.43 0.34
Balance sheet for the pr 3 years 0.40 590 16

Completeness of | Required bond 0.82 4.28 3.51
bid document | Taxes clearance 0.63 1.51 0.95
Financial capability 0.54 1.82 0.98

Shortage contract offer -0.31 2.03 -0.63

Past Perform past projects on time 0.71 3.61 2.56
performances in | Reasonability of cost in past project 0.39 1.62 0.63
similar projects | Quality level in past projects 0.68 2.85 1.94
Staff skills and | Existing of Staff training program 0.38 1.10 0.42
experience Ratio of trained staff to total staff 0.43 1.22 0.52
Project managers’ experiences 0.72 2.08 1.50

Other project staff experience 0.58 1.45 0.84

Past performance of the project staff 0.60 1.55 0.93

Contractor's Classification of the company 0.64 2.57 1.64
reputation/image | Number of years in the business 0.63 1.21 0.76
Contractor capital 0.54 1.04 0.56

Past owner/contractor relationship 0.54 1.06 0.57

Cooperative in solving problems 0.60 0.98 0.59

Quality of work Quality records on previous projects 0.59 2.86 1.69

Proposed quality control in
implementation 048 22 L7
Application of the ISO system 0.47 1.61 0.76
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a 2) (3=1%2)
Class Factors Factor Factor | Factor
(Main criteria) (Sub-criteria) impact | weight score
Contractor site | Type of  proposed control and
o 0.54 2.09 1.13
management | monitoring procedures
/execution Construction progress reportin
prog P s 0.48 1.57 0.75
systems
Provision of trained /skilled staff for 0.67 5 46 165
the particular project
Bid Aware of bid document 0.59 2.36 1.39
understanding | Explain ambiguous item 0.52 1.22 0.63
Response ambiguous 0.54 0.95 0.51
Solicit classified information 0.62 1.09 0.67
Condition of equipment 0.47 1.61 0.76
Suitability of equipment to the
Plant and ‘ ‘ 0.49 1.55 0.76
) project size
equipment = ; Tectnol
Efficiency of proposed technolo
resources Y OLProp & 0.42 0.92 0.39
level to the project type
Availability of owned construction
. 0.44 1.06 0.47
equipment
Health and Proposed health and safety program 0.56 2.18 1.22
safety Health and safety records on previous
0.49 2.16 1.06
performance | projects
Total - - 100 52.15

Table 4.36 summarizes all the steps of the evaluation process and represent the evaluation

form to each submitted bid. Table 4.36 contains the classes (main criteria) used for the

evaluation of bids, the factors (sub-criteria), the weight assigned to each factor , the impact

of each factor to contractor selection, and the factor score. The evaluators should determine

the score of each factor

according to the impact assigned to this factor. After

the

calculation of all factor scores, the total score is then concluded for the bid. In case of

submission of 9 bids (for example) the evaluation committee should fill 9 bid forms, one

independent form to each bid, and in each bid form the filled results represent the average
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score of all the evaluators participated in the evaluation process. The bidder with the
highest total score from all submitted bidders is then selected and considered the winner of
the project.

It is noted that the “evaluation form”- Table 4.36 - document the evaluation process and
awarding decision and assure the transparency of this process, in addition, it protect the

rights of participated bidders to equal opportunities, and assure the serious of evaluators.

4.5 Awarding Stage

The researcher throughout the thesis investigated the contractor's selection methods. The
main-criteria (Class) and sub-criteria (Factor) suitable for selection of local contractors
have been selected. The weights assigned to all classes and their factors were identified,
the impact of each factor on contractor's selection has been discussed and defined. In
conclusion, the final score assigned to each bidder was calculated according to defined

formula and as explored in the evaluation form (Table 4.36).

The final stage of the evaluation process is the awarding decision. The respondents are
asked to advise the suitable awarding method and the way to bring and consider the results

of the evaluation process in the awarding decision.

4.5.1 Awarding methods

Six alternatives about contractor's awarding methods are presented in this section to the
respondents in order to select the more appropriate one according to the respondents
opinions. Table 4.37 shows that "consider the selection criteria as qualification criteria
only, and then award the bid to the lowest evaluated bid price" obtained 34.7 % of the
respondents opinion, "award the bid to the highest weight after combination of the

technical and financial scores" represented 32.7 % of the respondents opinion.

Furthermore, "consider the technical criteria as a qualification criteria only, and award the
bid to the closest bid to project estimation" got 16.3 % of the respondents opinion, "
provide score to financial and technical criteria, and award the bid to whom with the high

total score" composed 14.3 % of the respondents opinion.
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Also, "consider the technical criteria as a qualification criteria only, and award the bid to
the second lowest evaluated bid price" obtained only 2.0 % of the respondents opinion in
the bid awarding decision, and finally, "consider the technical criteria as a qualification
criteria only, and award the bid to the average evaluated bid price" got 0.0 % of the

respondents opinion.

Table 4.37 : Consideration of selection criteria in the bid awarding decision

S.N Description of Considerations subject Frequency | Percent(%)
1 | To consider the selection criteria as qualification criteria only,
and then award the bid to the lowest evaluated bid price v T
2 | To assign weights to the technical and financial proposals,
and then award the bid to the highest weight after 16 32.7
combination of the technical and financial scores
3 | To consider the technical criteria as a qualification criteria
only, and then award the bid to the closest bid to project cost 8 16.3
estimate
4 | To provide score to each financial and technical criteria, and
then award the bid to whom with the high total score ! 14
5 | To consider the technical criteria as a qualification criteria
only, and then award the bid to the second lowest evaluated 1 2.0
bid price
6 | To consider the technical criteria as a qualification criteria
only, and then award the bid to the average evaluated bid 0 0
price.
Total 49 100.0

The first row of table 4.37 describes that 34.7% of the respondents ( around third part of
respondents) preferred to use the traditional awarding system i.e. the "lowest bid price",
but they suggested to carry out a prequalification procedure. Another third part of
respondents (32.70%)agreed to use the combined scoring system presented in the second
row of Table 4.37, the final cumulative score of the bidder will be computed for both the
technical scores and financial scores, based on identified formula, and then the bid will be

awarded to the bidder whose proposal achieves the highest final cumulative score.
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Furthermore, 16.30% of respondents recommended to consider the technical criteria as a
qualification criteria only, and then award the bid to the closest bid to project cost estimate

as mentioned in the third row of Table4.37.

In addition, 14.30% of respondents preferred to use the scoring method based on providing
score to a group of identified and weighted criteria, the selection criteria is composed from
financial and technical one, and then award the bid to whom with the high total score ( as
presented in the fourth row of Table 4.37). Finally, in the fifth row of Table 4.37, only 2%
of respondents suggested considering the technical criteria as a qualification criteria only,

and then award the bid to the second lowest evaluated bid price.

With reference to the results achieved in Table 4.37, we can state that the views of
respondents about awarding construction bids can be classified in three main groups: and
each group has more or less equal importance and each one include between 30 to 35 % of
the respondents:
The group 1 adopt the awarding method presented in the first row of Table 4.37
and represent 34.70% of respondents.
The group 2 adopt the awarding method presented in the second row of Table 4.37
and represent 32.70% of respondents.
The group 3 adopt the two awarding methods presented in the third and fourth row
of Table 4.37 and represent 30.60% of respondents.

Each group, of the 3 groups, has more or less equal importance and each one include

between 30.60 to 34.70 % of the respondents:

e The opinion of group 1 asserted the importance of considering the criteria or factors
used in this research as qualification factors only, and at the end of this evaluation
process, the respondents suggested to award the bid to the "lowest price" from the
qualified contractors. This view is good because such qualification process helps in
excluding contractors who might present very low prices.

e The opinion of group 2 considered the technical criteria in the selection of
contractors, so this opinion eliminated the single effect of the price in awarding

bids, this reflects relative interest considered by the evaluators to apply a new
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awarding system which balances between the technical criteria and the financial
ones.

e The opinion of group 3 considered the project cost estimate and also the score of
financial and technical criteria, so this opinion eliminated the single effect of the
price in awarding bids, this reflects relative interest considered by the evaluators to
apply a new awarding system which considered the project cost estimate and then

awarded the bid to the highest total score of technical and financial criteria.

4.5.2 Relation between awarding methods and construction sector problems

Table 4.38 shows that 90% of the respondents agree that the current local awarding
method used in the contractor’s selection is one of the major problems of construction
sector, and only 10% of the respondents disagree that the current local awarding method

used in the contractor’s selection is one of the major problems of construction sector .

Table 4.38 : Consideration of awarding method

Do you think that the current local awarding method
used in the contractor’s selection is one of the major | Frequency Percent(%)

problems of construction sector

Yes 45 90.0
No 5 10.0
Total 50 100.0

The results indicated the existence of many problems in the local construction sectors, the
dominant part of respondents confirmed that the current awarding method i.e. "the lowest
bid price" considered as one of the major problems of the construction sector. This
outcome indicated the trends and ability of construction clients and project owners to apply
new awarding methods in order to overcome the encountered problems related to
contractor's selection based only on consideration of financial criteria and negligence of

other significant criteria.
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4.5.3 Capability of current awarding methods to identify the suitable contractor

Table 4.39 shows that about 39.2% of the surveyed people stated that the methods used
currently for bid awarding are rarely capable of identifying the most suitable contractor,
35.3 % of them stated that the methods used currently for bid awarding are frequently
capable of identifying the most suitable contractor. More than 17.6 % of the surveyed
people stated that the methods used currently for bid awarding are not capable for
identifying the most suitable contractor, and 7.8 % of the surveyed peoples stated that the
methods used currently for bid awarding are totally capable of identifying the most

suitable contractor.

Table 4.39: Capability of the awarding methods to select the suitable contractor

Do you think that the methods used currently for
bid awarding are capable of identifying the most | Frequency Percent(%)

suitable contractor

Rarely 20 39.2
Frequently 18 35.3
No 9 17.6
Yes 4 7.8
Total 51 100.0

The result got in Table 4.38, which shows that 90 % of the answers ensured that most of
problems of the construction sector in Gaza strip are awarding the bids to the lowest bid,
confirmed also the result of Table 4.39. The output of Table 4.39 shows that 56.8% (39.20
, 17.60) of the respondents assured that the current awarding methods are unable or rarely
enable them to select the most suitable contractor, the results achieved demonstrated the
importance of this research and enhance the necessity to apply a new multi-criteria

awarding system in Gaza Strip.

4.5.4 Consideration of the project “cost estimate” in the awarding decision

Table 4.40 shows that about 39.2% of the surveyed people stated that the awarding
committee frequently takes into consideration the project “cost estimate”, 29.4 % of the
surveyed people stated that the awarding committee totally takes into consideration the

project “cost estimate”. As well 25.5 % of the surveyed people stated that the awarding
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committee don’t takes into consideration the project “cost estimate”, and 5.9 % of the
surveyed people stated that the awarding committee rarely takes into consideration the

project “cost estimate”.

Table 4.40 : Consideration of project cost estimate

Do you think that the awarding
committee takes into consideration the
Frequency
project “cost estimate” Percent(%)

Frequently 20 39.2

Yes 15 294

No 13 25.5

Rarely 3 5.9

Total 51 100.0

To ensure that there is inaccuracy in the current awarding system, the results illustrated in
Table 4.40 showed that 31.40% (25.50 , 5.90) agreed that the bids awarding committees
don’t take or rarely take into consideration the cost estimate of the project when awarding

the bids to the contractors.

4.5.5 Helpful of the “public administrative regulations” to the awarding committee
It is noted that many regulations are currently used by the public sector related to
construction bidding , generally, local procurement laws and regulations are fragmented

and sometimes incomprehensive.

Table 4.41 shows that 39.2 % of the surveyed people agreed that the “public administrative
regulations” related to contractor’s selection are totally helpful to the awarding committee
to take the most suitable awarding decision, 23.5 % of the surveyed people agreed that the
“public administrative regulations” related to contractor’s selection are frequently helpful
to the awarding committee to take the most suitable awarding decision, also 23.5% of the
surveyed people agreed that the “public administrative regulations” related to contractor’s
selection are not helpful to the awarding committee to take the most suitable awarding

decision, and 13.8 % of the surveyed people agreed that the “public administrative
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regulations” related to contractor’s selection are rarely helpful to the awarding committee

to take the most suitable awarding decision.

Table 4.41: Helpful of administrative regulations

Do you think that the “public administrative
regulations” related to contractor’s selection
are helpful to the awarding committee to take Frequency Percent(%)

the most suitable awarding decision

Yes 20 39.2
Frequently 12 23.5
No 12 23.5
Rarely 7 13.8
Total 51 100.0

The results indicated that a considerable part of respondents, this part includes 37.3 %
(23.50, 13.80) of respondents, consider that the administrative regulation can not be or can
rarely be a helpful factor for the awarding committee in order to take the most suitable
decision, this outcome support the previous conclusions which affirmed the existence of a

lot of problems related to the current lowest bid price system.

It is noted that the Country Procurement Assessment Report (CPAR) prepared by the
World Bank on 2004 confirmed the research result related to this point and contains the
following conclusion: “Public procurement in WB and Gaza is currently subject to two
principal laws (Law No. 9 of 1998 on General Supplies, and Law No. 6 of 1999 on
Procurement of Public Works). However, there are also laws still in force left over from
the former British and Egyptian Mandates in respect of Local Government within Gaza
which have not been consolidated or updated. Public procurement is not supervised by one
central authority; instead, procurement under each of the two principal laws is supervised
by a different ministry".

A brief of the articles of procurement laws No.6 and No. 9, related to this research, is

presented in Annex 4.
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CHAPTER 5: CASE STUDIES

Chapter (5) presents the results of three “cases studies” for previous construction projects
that were awarded to the lowest bid price in Gaza strip. Projects description, summarizing
of bidding, evaluation and awarding process, problems encountered in various project
stages (excluding design works) are outlined and discussed in detail. The assessment of all
projects' parties involved in each case study is presented. Finally, the lessons learned from

the cases are presented.

5.1 Case Study (1):Rehabilitation of Al Welada Hospital

5.1.1 Introduction

This case study presents the consequence of selecting lowest responsive bidder to conduct
a building construction and rehabilitation project. The contract price was less than the
project budget by an 18%. The case study demonstrates the process starting from bidding,
awarding, construction, contract termination and project re-tendering.

The project organization structure consisted of funding agency (Government of Italy),
operating agency (PECDAR), beneficiary (Ministry of Health), Supervisor (Municipality
of Gaza), technical and financial auditor (consultant) and main contractor as mentioned in

the figure 5.1.

Funding Agency (Donor)

Operating Agency (PECDAR)

Project Owner (MOH)

A 4

Project Subervisor
(Municipality)

Cont ¢ Technical & Financial
ontractor Auditor (Consultant)

| Sub-contractors I

Figure 5.1: Project Organization Chart
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5.1.2 Project Scope

The project scope was to rehabilitate a two-story health care building related to health

sector in Gaza City (labor-delivery). The project was awarded on 31 August, 2003.

Project handing over toke place on 30 June, 2005. Rehabilitation works included

internal and external finishing works and electro-mechanical works. The main project

outcomes can be summarized as follows:

Fixing and painting wooden ceiling (Qarmeid cover ), an area of 160 m”.
Masonry works, an area of 170 m’

Plastering works, an area of 170 m”

Painting works for walls, an area of 480 m”

Laying of marble for windows ceiling, 45 m length

Demolishing of old ceramic tiles in the WC units, an area of 65 m”
Installation of new electrical main distribution boards (MDB).

Fixing of marble steps, 20 steps in No.

False ceiling works

Fixing of new aluminum windows

Rehabilitation of existing wooden doors

5.1.3 Project Data

Project Name

Rehabilitation of Al Welada Hospital - Gaza

Donor Name

Italian Government

Owner Name Ministry of Health (MOH)
Supervisor Municipality of Gaza (MoG)
Sector Building — Health care facilities
Location Gaza City

Located Budget / $ 75, 000

Planned Duration /Days 75

Estimated Cost/ $ 113,681

Actual Cost / $ 93,069.6

Actual Duration / Days 240
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5.1.4 Project History

1- Bidding stage

The bidding process was performed by the supervisor agency and administrated by the
operating agency adopting the World Bank related guidelines. The bid was opened for
all building classified contractors by the Palestinian Contractors Union (PCU) from
class 2 to 4. The used awarding method was Local Competitive Bidding (LCB). By this
method, the winner contractor is selected based to his financial offer after passing the
preliminary examination process to check and verifies the completion of tender
requirements. These necessities are: registration certificates, bank’s guarantees, filling
of the bid form and documents) .

In this case study, no prequalification process was taken place. Five local contractors
were involved in the bidding process. Three of them were classified as class 2, while
the remaining were class 4. Complete bidding documents were provided including:
general and private conditions, specifications, Bill of quantities and drawings. Bidding
process continued for 14 days, passing though all steps: advertising, bid sell, site visit,
pre-bid meeting, tender submitting and tender opening meeting. The tenders were
opened and financial offers were announced through an open meeting attended by
concerned parties’ representative including the contractors. It can be said that the

bidding process was completed according to World Bank Guidelines.

2- Evaluation stage
The evaluation stage started immediately after the bid opening date. The evaluation
process conducted in the following steps:

1. Preliminary examination process. This step included checking, by Yes or No, the
legibility, submitting bid security, bid completeness and substantial responsiveness
of the contractor.

2. Prices corrections.

3. Price review (check of summation for BOQ items).

4. Technical advisor followed up the correction of evaluation process and results

according to job creation program guidelines and conditions.

Based to the prepared bid evaluation report by project supervisor agency, revised by
the program technical auditor and approved by the operating agency the table 5.1

summarized the final contractor corrected bid prices
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Table 5.1: Final corrected contractors’ bid prices — Case study 1

S.N | Contractor Name Class Preliminary examination | Tender Amount $
1 A 2 Pass 133.218.5
2 B 4 Pass 109.731
3 C 4 Pass 93.069.6
4 D 2 Pass 155,762
5 E 2 Pass 128.,060.2

3- Awarding stage

According to the bid evaluation report, the tender was awarded to the lowest price
contractor (Contractor C as shown in the table 5.1). The supervisor agency considered
this contractor as the lowest evaluated responsive bidder. This was approved by the
operating agency in parallel with the technical advisor. It should be noted that the
awarded price is lower than the estimated budget by 18%. The evaluation and awarding

process duration was 21 days after the bid opening date.

4- Implementation Stage

The project implementation activities started on 25 October, 2003 with planed
completion date on 19 January, 2004 (Planned project duration was 75 days). However,
project was implemented within 240 days, which mean 165 days delay. Many factors
contributed to this encountered delay which can be summarized as follows:

1. Boarders closure and shortage of raw material in local markets

2. The delay from the beneficiary side to hand over the project site to the
contractor according to the planned schedule. The site hand over was
scheduled in stages due to the nature of building under rehabilitation
(continuous medical services to the public during 24 hours per day).

3. The contractor was not able to continue project activities due to his
unreasonable price in main project items. Based on that, the operating agency
decided to terminate the contract after 200 days from staring works.

4.Re-tendering, evaluation and awarding processes toke place and new

contractor was selected to complete the project remaining activities.
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5.1.5 Encountered problems

Based on abovementioned circumstances, the main encountered problem was that the
project was delayed 165 days, during construction phase, and moreover the project was
terminated by the supervisor without completion of the whole contract items by the
contractor which was considered as a “lowest evaluated responsive bidder” at the end
of the evaluation process. Through detailed investigations and revision of related
documents and reports, face to face interviews with project parities (operating agency,
supervisor, beneficiary and contractor), the followings were the main response behind

this lengthy delay:

Bidding stage:
The Bidding process as general steps followed the World Bank guidelines.

Accordingly, all data were available to the competitors to prepare their offers
accurately, site visits and pre-bid meeting were conducted by all project parties.
However, the following problems were noted:

1. By revision of tender documents, it was found that the level of documents
prepared for this project was satisfactory to execute the project on time with
acceptable level of quality. But, there was no coordination between the
project parties, mainly the supervisor and owner. This was reflected on the
negligence of accurate cost estimate which was prepared by the beneficiary
(MOH). It should be noted that this estimate was not revised or discussed by
the project parties before or during the bidding process.

2. It can be said that the opening invitation of the bid to all contractors' classes
had contributed to this problem. The scope of the works needed relatively
higher class contractor (not lower than Class 3) with considerable past
experience in maintenance and rehabilitation works.

3. Moreover, the beneficiary agency that will be responsible for project

operation was not involved in bidding stage.
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Evaluation stage:

1. The evaluation process was carried out by bid evaluation and awarding
committee that was formed from the supervising agency. Neither the project
technical auditor nor the project beneficiary was involved in any evaluation
or awarding steps. It should be noted that this was due to the internal
regulation of the supervising agency (Municipality of Gaza) which limited
the evaluation of bids to its internal staff. This resulted in awarding the
contract without detailed analysis(Breakdown) of the contractor’s bidding
prices and specially the electrical items.

2. As a result, a contractor was awarded with a price lower that the
beneficiary’s cost estimated by 18%. It should be noted that the awarding
decision ignored this estimate and built his decision without considering the
beneficiary cost estimate.

3. The un-analyzed BOQ priced items of the awarded contractor resulted in
un- balanced contract. Items were priced correctly while other were not.
Among the most illogical priced items was the rehabilitation of Main
Electrical Distribution Boards (MDB) . This was not noted by the
evaluation committee as no specialized electrical engineer was involved in
this committee.

4. The responsibility of technical auditor or operating agency was minor in
this stage. The whole evaluation activities were completed by the supervisor
agency which had the entire document to do this assignment and take the

suitable awarding decision.

Implementation stage:

1. As mentioned above, MDB works were not profitable items in the contract
of the selected contractor. Therefore, the contractor tried to postpone this
item to the end of project by various means.

2. From the supervisor side, the illogic price of MDB items was not
discovered early. It was founded that the contractor loose if he implemented
these works about 15,0008 (about 17% of contract price). Accordingly, the
contractor refused to perform these activities considering that the existing
MDBs were in good condition. This was not agreed by the supervisor and

beneficiary.
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3. Accordingly, the operating agency decided to terminate the project,
liquidate the contractor performance guarantee and suspended the eligible
contractors’ payments and retention. Total amount reserved by the
supervisor was about $33,244. This amount was used later to cover the new
contract budget.

4. Re-tendering process was performed by the supervisor agency to complete
the unfinished works in the first tender. This new bidding process was
started 200 days after the initial project start date. This led to award the
project to new contractor with a price of $23,858 to perform the remaining
MDB activities. It should be noted that the original contractor price for
these activities was only 8,197 §.

5. The operating agency (PECDAR) finalized the project without any increase
over the project budget. At the end of the project the first contractor lost
about $15,700 to pay the new contractor the total amount of his contract

from the reserved amount mentioned above in item 3 .

5.1.6 Assessment

Owner opinion

The problem of project termination without finishing all the project items, and the
project delay about 200 days was due to the selection of lowest price contractor by the
supervisor’s evaluation committees without taking into consideration the reasonability
of contractor price and the detailed cost estimate prepared by experienced staff from

the owner (MOH).

Supervisor opinion

The supervisor staff involved in project implementation stage agreed with the
beneficiary opinion that lowest price contractor was not eligible to perform the works
especially in the MDB items. They believed that if the bid was awarded to the second
lowest price (about 5% lower that estimate), then the project could be implemented

within time schedule and with satisfactory level of quality.
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Contractor opinion

The contractor stated that it was his fault not to check the breakdown and offer of his
electrical subcontractor related to MDB works. This was due to his short experience in

the prices of electrical works.

5.1.7 Comments and lessons learned

1. Implementing of the above project within 240 days (planned duration =75 days)
was a loose to all project parties and not only to the contractor.

2. Project cost estimate should be checked and agreed upon between all project parties
before starting tendering stage.

3. Bid evaluation process should be a joint effort task between related project parties
and including various engineering area of expertise to be able to control and
evaluate all the project items in early stage before starting the implementation
stage.

4. Bid evaluation should focus on the balance of items' prices and correctness of items
unites prices.

5. Awarding project should be to the lowest evaluated responsive bidder, who has the
financial and technical capabilities and present the most logical and practical offer.

Factors other than financial offer should be considered in the awarding decision.

5.2 Case Study (2): Construction of sewage pumping station & pressure

sewage line

5.2.1 Introduction

This case presents the consequence of selecting lowest responsive bidder to conduct an
infrastructure project with a price lower than the estimated budget by an 15%. The case
study demonstrates the steps from starting bidding process, awarding, construction and

handing over.

The project organization structure consists of funding agency, operating agency,
beneficiary (Municipality), Supervisor (Consultant) and main contractor as mentioned

in the figure 5.2.
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Funding Agency (Donor)

Operating Agency (Danish PMU)

Project Owner (Municipality)

Project Designer & Supervisor
(Consultant)

Contractor

‘ Sub-contractors I

Figure 5.2 : Project Organization Chart

The project was awarded on 11 September, 2004. Project handing over toke place on
29 May, 2005. The project main activities were to construct a main sewage pumping
station and its main pressure line. The project site was in the Middle Area Governorate.
The project area extended from the proposed location where the pumping station

should be installed to the location where the pressure line should end.

5.2.2 Project Scope

The main components of the project were:

1. One sewage pumping station which pumps the collected sewage from the
study area through a pressurized line to a gravity interceptor line located in
the served Municipality.

2. The gravity sewer which collects the sewer of target area by gravity to the

sewage pumping station.
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3. A Steel pressure line which lifts the sewage from the pumping station to a

location that would make it possible for the sewage to flow through a

gravity line.

5.2.3 Project Data

Project Name

Construction of sewage pumping station and
pressure sewage line

Donor Name Danish Government - SMDM Program -
Owner Zawaida Municipality — Gaza Strip
Operating Agency Danish Project Management Unit (PMU)

Designer & Supervisor

Local consulting firm

Sector Infrastructure

Location Middle Area- Gaza strip
Located Budget / $ 340, 000

Planned Duration /Days 120

Estimated Cost/ $ 430,521

Actual Cost / $ 368,143 + 63,000 as claim (Tot=431,143)
Actual Duration / Days 230

5.2.4 Project History

1- Bidding stage

The bidding process was performed by the beneficiary and administrated by the
operating agency adopting the FEDIC guidelines. The Bid was opened for all building
classified contractors by the Palestinian Contractors Union (PCU) from class 1A to

class 2. The used tendering method was Local Competitive Bidding (LCB).

In this case study, no prequalification process was taken place. Seven local contractors
were involved in the bidding process of this project. Three of them were classified as
class 1A, three were 1B, while the remaining was class 2. Complete bidding documents
were provided including: general and private conditions, specifications, Bill of
quantities and drawings. Bidding process continued for 21 days, passing though all its
normal steps: advertising, bid sell, site visit, pre-bid meeting, tender submitting and
tender opening meeting. The tenders were opened and financial offers were announced
through open meeting attending by concerned parties’ representative including the
contractors. It can be said that the bidding process was completed usually according to

FIDIC Guidelines.
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2- Evaluation stage
The evaluation stage started immediately after tenders opening date. Similar process

steps are followed in this case study to that implemented in Case study No. 1.

Based on the prepared bid evaluation report by project owner, table 5.2 summarizes the
final contractor corrected bids' prices:

Table 5.2 : Final corrected contractors’ bid prices after discount — Case Study 2-

S.N | Contractor Name Class Preliminary examination Amount $
1 A 1A Pass 381,441
2 B 2 Pass 368,143
3 C 1A Pass 388,179
4 D 1B Pass 390,674
5 E 1B Pass 375,947
6 F 1B Pass 410,228
7 G 1A Pass 445,165

What is new in this case study was the negotiation meeting with all bidders after
announcing their financial offer in order to get a discount due to exceeding project
budget. The owner asked all bidders to attend a negotiation meeting in which only
three bidders (A, B & E) agreed to give price discount varied from 3% to 7%. The

prices mentioned in table 4.2 were after discount.

3- Awarding stage

According to the bid evaluation report (including the negotiation meeting outputs) that
was prepared by the owner and approved by the operating agency, the contract was
awarded to the lowest price contractor (Contractor B as shown in the above table) with
total amount of 368,143 $. It should be noted that the awarded price is lower than the
estimated budget. The evaluation and awarding process was completed within 10 days
from tenders opening date.

4- Implementation Stage

The project implementation activities started on 02 October, 2004 with planed
completion date on 01 February, 2005.The planned project duration was 120 calendar

days. However, this project was performed within 230 days, which mean 110 days
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delay. Many factors contributed to this encountered delay which can be summarized as

follows:

1. Boarders' closure and shortage of raw material in local markets in some project
stages.

2. Unseen conditions due to raise of groundwater level in winter season. This
condition was not clearly specified in tender document or site visit. This condition
delayed all earthworks, excavation and concrete works. It led to necessitate of
additional time, cost and effort from the contractor

3. The unreasonable price in some project items specially the electromechanical

items, mainly imported pumps and related accessories.

5.2.5 Encountered problems

Based on abovementioned circumstances, the main encountered problem was that the
project was delayed 110 days. Through detailed investigations and revision of related
documents and reports, site documents and related files, face to face interviews with
project parities (operating agency, supervisor, owner and contractor), it can be said that

the followings were the main reasons behind this delay:

Bidding stage:

1. The operating agency, which was the fund agency representative, started the tendering
stage knowing that the located budget is not sufficient to cover all the project activities
as designed .The operating agency did not take into consideration the cost estimate
prepared by the project designer consultant. This led to looking only for the lowest
price bidder without considering its qualifications or previous experiences in similar
projects.

2. It can be said that the opening of bid to all contractors without prequalification for this
specific project type contributed to this result. The scope of the works needed
contractor with similar experiences and significant financial resources which were not
the case with the selected contractor.

3. By revision of tender documents, it was found that the level of documents prepared for
this project was satisfactory to execute the project on time. The only main missing item
to be clearly identified was the nature of the project site, soil strata classification and

water table location. The soil tests prepared by the designer consultant were not
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included as a part of the tender documents. Moreover, the level of water table in the
site when starting execution was above the indicated level in the tender documents.

Evaluation stage:

1. The evaluation process was performed by tenders evaluation and awarding committee
which was formed from the owner and operating agencies. Neither the project designer
consultant nor the supervisor consultant was involved in any steps of the tenders'
evaluation. It should be noted that this was due to the internal regulation of the operating
agency which limited the members of the evaluation committee to the agency/owner
staff members only. This resulted in awarding the contract without details analysis of
the contractor’s bidding prices.

2. As a result, a contractor was awarded with a price lower than the designer’s cost

estimated by 15%. It should be noted that the awarding decision ignored this estimate.

Implementation stage:

1. As mentioned above, the excavation works in existing of high groundwater level was not
considered realistically in the awarded contractor price. Therefore, the contractor faced
many problems that required extra time and cost from project starting day.

2. From the supervisor side, a mistake in auditing contractor price was found in a later
stage during construction. The tenders evaluation and awarding committee neglected to
account main bill in the offer of tender of the selected contractor. The forgotten bill price
included many items necessaries to complete the project and can’t be canceled, the total
offered price of this items were about $65,000.

3. Accordingly, the contractor asked for extra cost beyond the contact price. When the
owner refused, the contractor stopped the works. Negotiations were taken between the
whole project parties and all agreed to compensate the contractor in the earthworks
prices and the consideration of the forgotten items which led to extra cost to the project

budget equal to about $63,000.
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5.2.6 Assessment

Owner opinion

The problem of project delay and extra cost resulted from non securing the availability

of project budget as estimated by the project designer.

Supervisor opinion

The supervising staff involved in project implementation stage stated that the lowest
price contractor was not eligible to perform the works due to his lake in experiences
with similar projects. They believed that such type of project needed to be conserved
only to pre-qualified contractor. In addition, the mistakes in checking contractor offered

prices in evaluation stage added additional problem in this case.

Contractor opinion

No input was received from the contractor. His only comment was that he is not
responsible on the incompleteness of tender documents (mainly the issue of

groundwater table) and also the evaluation committee mistakes.

5.2.7 Comments and lessons learned

1. Implementing of the project within 230 days is a loose to all project parties not only
the contractor considering that the planned duration was 120 days.

2. For such specific project, it is recommended to prepare a pre-qualification process
to guarantee the experiences and capabilities of bidders.

3. For local circumstances regarding project funding, it is not recommended to start
any tendering process without securing the whole project budget.

4. Bid evaluation process should be attended by project Consultant (Designer and
supervisor) to provide more technical support.

5. Similar to the conclusion from Case Study (1), the awarding project should be to
the lowest evaluated responsive bidder, who has the financial and technical
capabilities and present most logical and practical offer. Factors other than financial

offer should be considered in the awarding decision.
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5.3 Case Study (3): Construction of new sewage pump station
5.3.1 Introduction
This case presents the consequence of selecting lowest responsive bidder to conduct an
infrastructure project with a price lower than the estimated budget by an 2.5%. But, the
estimation is lower than the average of the bidders’ prices by about 12%. Only the
lowest bidder had a price lower than the cost estimate. The case study demonstrates the

steps from starting bidding process, awarding, construction and handing over.

The project organization structure consists of funding agency, operating agency,
beneficiary (Municipality), Designer (Consultant 1), Supervisor (Consultant 2) and

main contractor as mentioned in the figure 5.3.

Funding Agency (Donor) I

Operating Agency (Danish PMU)
Project Owner (Municipality)

Project Supervisor (Consultant 2 )

Project Designer
(Consultant 1)

Contractor D A

| Sub-contractors I

Figure 5.3 : Project Organization Chart

The project was awarded on 07 October, 2003. It started on 27 October 2003 and
handed over was toke place on 30 November, 2004. The project main activities were to
construct a main sewage pumping station and its main pressure line. The project site
was in the Middle Area Governorate. The project area extended from the proposed
location where the pumping station should be installed to the location where the

pressure line should end.
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5.3.2 Project Scope

The pumping station consists of the:

> Inlet chamber

» Bar screen system

» Pump wet pit (with capacity of three vertical submersible pumps) & valves

chamber
» Standby generator
» Transformer, LVSC and HVSC, and switchgear rooms
» Overflow control system
» Water hammer controlling system
» Administration, guard and WC.
» Parking and landscaping
5.3.3 Project Data
Project Name Construction of new sewage pump station
Donor Name Danish Government - SMDM Program -
Owner Nusirat Municipality — Gaza Strip
Operating Agency Danish Project Management Unit (PMU)
Designer Local consulting firm 1
Supervisor Local consulting firm 2
Sector Infrastructure
Location Middle Area- Gaza strip
Located Budget / $ 400,000
Planned Duration /Days 210

Estimated Cost/ $

443,198 ( prepared by the designer-consultant1-)

Actual Cost / $

433,333

Actual Duration / Days

397
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5.3.4 Project History

1- Bidding stage

The bidding process was performed by the owner and administrated by the operating
agency adopting the FEDIC guidelines. The Bid was opened for all building classified
contractors by the Palestinian Contractors Union (PCU) from class 1A to class 1B. The
used tender method was Local Competitive Bidding (LCB).

In this case study, no prequalification process toke place. Five local contractors were
involved in the bidding process of this project. Three of them were classified as class
1A, while the remaining were class 1B. Complete bidding documents were provided
including: general and special conditions, technical specifications, Bill of quantities
and drawings. Bidding process duration was 29 days, passing though all its normal
steps: advertising, bid sell, site visit, pre-bid meeting, tender submitting and tenders
opening meeting. The tenders were opened and financial offers were announced
through open meeting attending by concerned parties’ representative including the

contractors. It can be said that the bidding process was completed usually according to

FIDIC Guidelines.

2- Evaluation stage

The evaluation stage started immediately after tenders opening date. Similar process
steps were followed in this case study to that implemented in Case study No. 1. Based
to the bid evaluation report by project owner, table 5.3 summarized the final contractor

corrected bid prices:

Table 5.3: final corrected contractors’ bid prices

S.N | Contractor Name Class Preliminary examination Amount $
1 A 1B Pass 433,333
2 B 1A Pass 539.102
3 C 1A Pass 499.622
4 D 1B Pass 457.840
5 E 1A Pass 4817.778
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3- Awarding stage

According to the bid evaluation report which was prepared by the owner and approved
by the operating agency, the tender was awarded to the lowest price contractor
(Contractor “A” as shown in the above table). It should be noted that the awarded price
is the only lower price than the estimated budget where it is lower than the average of
the bidders’ prices by about 12%. The evaluation and awarding process duration was

no more than 7 days from bid opening date.

4- Implementation Stage

The project implementation activities started on 27 October, 2003 with planed
completion date on 26 May, 2004. Planned project duration was 210 calendar days.
However, project was performed within 397 days (Hand over on 30 November, 2005),

which means 187 days delay.

Many factors contributed to this encountered delay which can be summarized as

follows:

1. Boarders closure for many periods during project implementation and shortage of
raw material in local markets

2. The estimated construction period proposed by the project designer as stated in
tender documents was unreasonable. The time frame did not considered the unique
site conditions to excavate for 10m below natural ground level where dewatering
process is needed starting from 7.0m depth. Moreover, the designer was not aware
of the method statement for implementing project in such complicated conditions.

3. The contradiction between design data provided in the tender documents regarding
the soil profile and existing water table levels in the project site and what was
found during the implementation.

4. The technologies used for dewatering and protection of excavation sides in the
project site resulted in a differential settlement for on going structure in the project
site. This badly affected the progress of works.

5. The cost estimate provided by the project designer (Consultant 1) was to someway

under-estimation for such project conditions.
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5.3.5 Encountered problems

Based on above mentioned circumstances, the main encountered problem is that the
project was delayed 187 days. Through detailed investigations and revision of related
documents and reports, site documents and related files, face to face interviews with
project parities (operating agency, owner, designer, supervisor and contractor), the

followings were the main reasons behind this delay:

Bidding stage:

1. The project designer, in the opinion of the researcher and the bidders, prepared
under-estimated project cost. This created many variation orders and claims from
the contractor side which affected the progress of the works

2. No prequalification process was carried out for this project. In this type of project
the prequalification of contractors was required.

3. By revision of tender documents, it was found that the level of documents
prepared for this project was not satisfactory to execute the project on time. Many
missing items should be clearly identified to the bidders before the submission of
their tenders.

4. In addition, the project designer was not involved in the tendering stage due to the

policy of the operating agency.

Evaluation stage:

1. The evaluation process was performed by bid evaluation and awarding committee
formed from the owner and operating agencies. Neither the project designer nor the
supervisor was involved in any steps. It should be noted that this was due to the
internal regulation of the operating agency. This resulted in awarding the contract
without analysis of the contractor’s price and just comparing it with the cost
estimate.

2. As aresult, a contractor was awarded with a price lower than the designer’s cost
estimate by 2.5%. But, the designer’s cost is lower than the average of the bidders’
prices by about 12%, which should be a reason for the evaluation committee to
reconsider the second or third price and also to ask for justifications from the

project designer.
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Implementation stage:

1. As mentioned above, the soil conditions during excavation works (groundwater
level) was not clearly identified in the design documents. Therefore, the contractor
faced many problems since the project starting day.

2. Despite the above point, the contractor did his best to commit with project technical
requirements in such unique site conditions above.

3. Additionally, over design for the main structural elements were presented by the
designer in the tender documents. Based on that, the contractor provided a “re-
design package “for main structural works during the project implementation. This

also influenced an ordinary progress of works.

5.3.6 Assessment

Owner opinion

The owner stated that he provided hiring consultancy services (design and supervision)
as he recognized the nature of the site conditions and complicated implementation
requirements. He stated that the delay is due to the unique natural of soil conditions and
no availability of high technology in Gaza to overcome such soil conditions. For that

no liquated damages were applied on the contractor.

Designer Opinion

The designer stated that the tender documents were completed and all site conditions
were clearly identified to the bidders and the estimation was reasonable at the time of
preparation. He reflected the problem to the method statement used in the project

implementation by the contractor.

Supervisor opinion

The supervisor staff involved in project implementation stage stated that the contractor
was doing his best to overcome all site obstacles. However, they stated that the unique
site condition, unreasonable project duration and primary technology available in Gaza
to execute the work all contribute to the project delay. In addition, the supervisor staff
stated that the final project amount is approximately the same as the price of second

bidder, this amount was 12% above the designer cost estimate.
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Contractor opinion

The contractor stated that he provided all available technical and financial resources to
resolve implementation problems. However, the change of soil type from that in tender
documents and the re-design of many structural elements which was approved by

project designer/supervisor were behind the delay of the project.

5.3.7 Comments and lessons learned
1. The project period and estimation should be correctly estimated by project designer
and owner based on method statement prepared in design stage.
2. For such specific project, project designer and supervisor consultants should be
involved strongly in tendering, evaluation and awarding stages.
3. This case study showed that project delay or failure is related to select lowest price
tender, and also related to lack of experience of project parties during design,

tendering and construction stages.

General comments from the three case studies

Taking into consideration the results achieved through the questionnaire survey, the
finding obtained from the three case studies exposed in this chapter is the existence of a
proportional relation between awarding bids to lowest price and the problems encountered
during project implementation, the three conducted cases were awarded to lowest price

contractors, the results show the existence of the common following problems:

[x]

Considerable delay in the projects implementation.

5]

Existence of disputes between the project partners.

[

Contractor's claims against the client specially related to financial

issues

[x]

Low level of quality in some items of the implemented projects .

5]

Increase of the final project cost.

[

Owner satisfaction at the end of the projects implementation is less then

expectation .
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CHAPTER 6: CONCLUSIONS AND RECOMMENDATION

The purpose of this chapter is to present a brief summary of this research and its
conclusions, as well. It introduces practical recommendations to improve contractors

selection practice in Gaza Strip and to propose further studies related to this topic.

The aim of this study is to gain an understanding of the contractors selection methods and
the evaluation criteria. The study objectives are to review different methods of contractors
selection and alternative ways of awarding, also to investigate the contractor selection
criteria and to identify a criteria that suits the local construction. An additional objective of
the study is to identify the importance of the selection criteria through assigning weights to
the different criteria, and evaluate the impact of every criteria on the contractor's selection.
The study as well aims to carry out practical case studies in order to study the impact of
low-bid system on the project implementation. Finally, the research aims to propose a

multi-criteria awarding system for contractors selection in Gaza Strip.

6.1 Conclusions
The results of the literature review indicate that the new bid awarding systems used in
many countries are based on a multi-criteria selection process. Generally, the criteria used
by construction clients to evaluate contractors cover the following five aspects:
General information
Financial information

Managerial information
X Technical information and

Safety information.

Selection of the suitable contractor is the key to project success. The selection process
needs a definite number of criteria. The focal point of this research is to identify the
appropriate classes (main-criteria) for the selection of local contractors. The research
results indicated the appropriateness of 10 classes for the selection of local contractors.

Table 6.1 shows the ten classes of contractor selection , their weights and ranks.
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Table 6.1: weight and rank of classes

Class(main criteria) Weight ( %) Rank
Financial evaluation of the bid 40.10 1
Completeness of bid document 964 2
Past performances in similar projects 3.08 3
Staff skills and experience 7 40 4
Contractor's reputation/image 6.86 5
Quality of work 6.70 6
Contractor site management/execution 6.12 7
Bid understanding 5.62 8
Plant and equipment resources 5.14 9
Health and safety performance 434 10
Total weights 100

The results indicated that the financial evaluation of the bid has been ranked in the first
position with weight equal 40.10%, the remaining 9 classes are all related to technical
criteria with a total weight of 59.90%. This results demonstrated the importance of both

technical and financial criteria on contractor selection.

An exploration of the 10 classes (main-criteria) was conducted in order to achieve more
accuracy of the evaluation process, each class was analyzed to three, four, or five sub-
criteria (Factors). In total, 38 factors (sub-criteria) were identified and considered in this
research for the selection of local contractors.

The finding of this research is the description of the factor's importance by assigning
weights to each factor, the weights assigned reflect the level of importance of every factor
in the selection process. Table 6.2 shows the 38 factors (sub-criteria) and their weights i.e.

their importance on contractor selection.
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Table 6.2 : Weights of classes and factors

1 P 3
Class Class’s Factors Fractional | 3=(1 X2)
(Main criteria) | Average (Sub-criteria) Weight of | Factor’s
Weight each Weight
factor in
the class
Lowest bid 65.25 26.16
Financial Unbalanced bid 13.12 5.26
evaluation of the | 40.10% | Arithmetic mistakes 8.35 3.35
bid Financial reservation 6.06 2.43
Balance sheet for the previous 3 299 5 90
years
Completeness of Required bond 44.40 4.28
bid document 9.64% | Taxes clearance 15.64 1.51
Financial capability 18.86 1.82
Shortage contract offer 21.10 2.03
Past Perform past projects on time 44.70 3.61
performances in Reasonability of cost in past project 20 1.62
similar projects | 8.08% | Quality level in past projects 35.30 2.85
Staff skills and Existing of Staff training program 14.79 1.10
experience Ratio of trained staff to total staff 16.49 1.22
Project managers’ experiences 28.10 2.08
7.40% | Other project staff experience 19.58 1.45
Past performance of the project staff 21.04 1.55
Contractor's Classification of the company 37.51 2.57
reputation/image Number of years in the business 17.65 1.21
Contractor capital 15.10 1.04
6.86% | Past owner/contractor relationship 15.51 1.06
Cooperative in solving problems 14.23 0.98
Quality of work Quality records on previous projects 42.66 2.86
Proposed quality control in
6.70% | implementation 3330 22
Application of the ISO system 24.04 1.61
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1 2 3

Class Class’s Factors Fractional | 3=(1 X2)
(Main criteria) | Average (Sub-criteria) Weight of | Factor’s
Weight each Weight
factor in
the class
Contractor site Type of  proposed control and
management monitoring procedures during 34.13 2.09
Jexecution 6.12% | implementation
Construction progress reporting
cystems 25.60 1.57
Provision of trained /skilled staff for 40.27 2 46
the particular project
Bid Aware of bid document 42.04 2.36
understanding Explain ambiguous item 21.63 1.22
5.62% | Response ambiguous 16.94 0.95
Solicit classified information 19.39 1.09
Condition of equipment 31.35 1.61
Plant and Suitability of equipment to the project 30.11 155
equipment size

0 Efficiency of proposed technolo
resources 5.14% y oL prop i 17.85 0.92
level to the project type

Availability of owned construction

, 20.69 1.06
equipment
Health and Proposed health and safety program 50.10 2.18
safety 4.34% | Health and safety records on previous
. 49.90 2.16
performance projects
Total 100 - - 100

The results indicate that the weights of technical factors are ranged between 1% to 5 %, the
single factor related to financial issue (lowest bid) got 26.16%. The results indicated that
the highest weight is assigned to the technical factors with total value equal 73.84%. The

results also indicated the necessity to use multi-criteria system for the contractor selection.
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The finding of this research is the description of the factor's impact, the impact assigned

to each factor, in the score calculation, was defined according to the 7 type of impact as

illustrated in Table6.3

Table 6.3: Description of factor impacts

Factor Impact on contractor selection
No Positive impact Negative impact Reject the
effect High Medium | Low High | Medium Low bid
0
- +100% | +66% | +33% | -100 % -66% -33%
Score +1.00 +066 | +033 | -1.00 - 0.66 -0.33 0

In addition, a "Bid evaluation form" was established in order to compute the bid score of

the evaluated bidders, the presented "Bid evaluation form" takes into consideration the

impact assigned to each factor and the factor weight as presented in Table 6.3.

Table 6.4 : Bid evaluation form (Final score of the bid)

S.N 1 ?2) (3=1%2)

Factors Factor | Factor | Factor
(Sub-criteria) impact | weight | score

1 Lowest bid 26.16

2 Unbalanced bid 5.26

3 Arithmetic mistakes 3.35

4 Financial reservation 2.43

5 Balance sheet for the previous 3 years 2.90

6 Required bond 4.28

7 Taxes clearance 1.51

8 Financial capability 1.82

9 Shortage contract offer 2.03

10 Perform past projects on time 3.61

11 Reasonability of cost in past project 1.62

12 Quality level in past projects 2.85
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S.N (1) ?2) (3=1*2)
Factors Factor | Factor | Factor
(Sub-criteria) impact | weight score
13 Existing of Staff training program 1.10
14 | Ratio of trained staff to total staff 1.22
15 Project managers’ experiences 2.08
16 | Other project staff experience 1.45
17 Past performance of the project staff 1.55
18 Classification of the company 2.57
19 | Number of years in the business 1.21
20 | Contractor capital 1.04
21 Past owner/contractor relationship 1.06
22 | Cooperative in solving problems 0.98
23 Quality records on previous projects 2.86
24 Proposed quality control in implementation 2.23
25 Application of the ISO system 1.61
26 Type of proposed control and monitoring procedures 2.09
27 Construction progress reporting systems 1.57
28 Provision of trained /skilled staff for the particular project 2.46
29 Aware of bid document 2.36
30 | Explain ambiguous item 1.22
31 Response ambiguous 0.95
32 Solicit classified information 1.09
33 Condition of equipment 1.61
34 Suitability of equipment to the project size 1.55
35 Efficiency of proposed technology level to the project 0.92
36 | Availability of owned construction equipment 1.06
37 | Proposed health and safety program 2.18
38 Health and safety records on previous projects 2.16
- - 100
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The Table 6.4 summarizes the evaluation process, the final score of the bid is determined
after the calculation of the factor score for the 38 factors. The final score is calculated

separately for all the submitted bids and the bidder with the higher score is the winner.

The results of the study indicated that the majority of respondents (65.30%) agreed to
apply a new multi-criteria selection and awarding system for their bids. Moreover, a third
part of the respondents (34.70%) still preferred using the traditional awarding system 1i.e.

the "lowest bid price", but they suggested to carry out a prequalification procedure.

The results indicated the existence of many problems in the local construction sectors, the
dominant part of respondents ( 90%) confirmed that the current awarding method i.e. "the
lowest bid price" is considered one of the major problems of the construction sector. This
outcome indicated the trends and ability of construction clients and project owners to apply
new awarding methods in order to overcome the encountered problems related to
contractor's selection based only on consideration of financial criteria and negligence of

other significant criteria.

The results also confirm that 37.60% of the surveyed people consider that the current
“public administrative regulations” related to construction bids are not helpful to awarding

committees in order to take the most suitable awarding decision.

The finding obtained from the three case studies exposed in this study is the existence of a
proportional relation between awarding bids to lowest price and the problems encountered
during implementation, the three cases of the study were awarded to lowest price
contractors, the results show the existence of the following problems:

1. Considerable delay in the project handover.
Disputes between the project partners.
Contractor's claims against the client which lead to disputes issues

Low level of quality in some items.

wok w

Increase of the final project cost.
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Finally, a new evaluation and awarding system for construction projects is proposed by the
researcher. The proposed system is too analogous to the selection process investigated in
this study (in chapter 4) with minor modifications proposed by the researcher in order to
increase the efficiency of the selection system, also the realistic comments and
recommendations of the respondents were considered. The proposed evaluation and

awarding system is explored in details at the end of this chapter.

6.2 Recommendations:

The following are the recommendations that were derived from results of this research:

0 Currently, bid price is the most important criterion in the selection of local
contractors in Gaza strip. The researcher believes that Contractors should not be
selected according to the lowest price, but it should be attributed to the highest
cumulative score of financial and technical scores.

O In order to achieve the aims of a construction project, contractors must be
selected for implementation of construction works through a rigorous evaluation
system based on evaluation criteria which should be clearly defined in the
bidding documents to the contractors before the bid submission.

0 Evaluation criteria can be modified from a project to another to be more suitable
for the project size, type, location, and complexity.

O The ultimate aim of contractor selection should identify the “best bidder”, and not
the “lowest bidder”, this recommendation represent the summary of the bidding
law No 6, the law suggest to award the contract to the best price and not to the

lowest price.
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The following are more specific recommendations:

1- New bid awarding systems

There is a need to change the traditional system for contractor selection and awarding
contracts from the “lowest price” to “multi-criteria selection” practices. This can be
implemented by establishing alternative methods to select contractors based on technical
and financial criteria. The local official authorities ought to make legislative changes on
related statutes law, so that the awarding committees can lawfully consider not only cost
but also other technical factors that are useful to predict the quality of the construction. To
start with corrective actions, the bidding law No 6 need to be activated and putting
executive instructions, bearing in mind that this law suggest to award the contract to the

best bid and not to the lowest bid.

2- Establishing of public institute to archive the past construction projects

The evaluation of contractors requires information related to the past performance of
contractors during the past years, such information is generally obtained from contractors
only, which represent imprecise source of information. It is recommended to establish a
specialized public institute responsible of recording and archiving data related to the
implemented projects in Gaza Strip. The role of this institute will be helpful to all clients
related to the local construction sectors, in addition, such institute will offer a firm and
accurate information to the evaluation and awarding committees and all others interested
organizations. It is necessary to structure this issue through an official public organization

like the ‘Central Bidding Committee’.

3- Establishing a database system for construction projects

Pre-bid qualification including past performance evaluation has the potential to cause
administrative problems. In this respect, information technology (IT) will play an
important role in expanding the awarding committee's capacity. Specifically, it is
suggested to introduce a database system that manages all the information related to public
construction in Gaza Strip. The IT solution for construction information management will
bring many benefits to the clients as well as to contractors. The proposed databases system
can minimize efforts and time consumed by the evaluation committees, in addition, it will
be the source of accurate data for the public construction organization and other

economical sectors .
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4- Special Training Programs for Evaluators

Members of Evaluation committees and awarding committees should participate in
training courses, workshops, and seminars in the topics of bid evaluation and contractor
selection methodologies. This will improve their knowledge, skills and experience.
However, it may be a realistic need to expect bid evaluators accomplished the bid
evaluation process fairly, with equal opportunities to all bidders, with transparency

procedure, and with high level of responsibility.

5-Establishing of a permanent training center for the contractors staff

The technical staff in the majority of contractors company suffer from instable recruitment
situation and a weakness of their managerial and technical skills. So the establishment of a
permanent training center under the frame of the Palestinian contractors union (PCU) can
overcome this weakness and improve the staff skills of the contractors company. In
addition, the training center facilitate to pass and transform the experience between
contractor’s staff by the exploration of problem encountered and lessons learned through
the past implemented projects, such center will bring direct and indirect benefit to the

construction projects and participate in building the skills of contractor’s staff.

6.3 Proposed Further studies
% It is necessary to conduct a similar study to investigate contractors selection and
awarding methods from construction industry stakeholders other than owners and
consultants.

¢ The weights of evaluation criteria need to be carefully examined to set commonly
acceptable standard or range. They should not be arbitrarily determined by
evaluation committee .It is recommended to conduct a future study to identify the
suitable criteria and their weights separately for each sector (public buildings
projects, rods projects, and sewage projects).

¢ The relationship between a contractor selection approach and project’s success

factors is important to conducted and enhanced in future study.
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6.4 The proposed selection and awarding system
In order to present a practical and applicable system for the selection of local contractors,
it is necessary to add the confident results achieved by the research and overcome the

disadvantages point , many statements are considered in this proposed system.

In this system the bidders are required to submit two separated envelopes, the first one
contains the technical proposal and the second one contains the financial proposal. The
financial envelopes of all bidders will be opened after the completion of the technical
evaluation. A multi-stage procedure will be utilized in evaluating the proposals submitted
by contractors, The Technical Proposal is evaluated on the basis of its responsiveness to
the project Terms of Reference (TOR). Each responsive proposal shall be attributed a

technical score (Ts) based on the fulfillment of bidder to the technical criteria.

The proposed system consists of a multi-stage procedure to be used in evaluating the

submitted proposals of contractors as follow:

e Stagel: Technical evaluation
The output of this stage is determination of technical scores of the submitted bids (Ts),
with evaluation of the Technical Proposal being completed prior to any Financial

Proposal being opened and compared.

e Stage2: Financial evaluation
The output of this stage is determination of financial scores (Fs) of the submitted bids, but
after completion of the technical evaluation of all submitted bidders which include

discarding non-responsive bids when deems necessary.

e Stage3:Awarding decision
The final cumulative score (CS) of the bids proposals will be computed for both technical
scores (Ts) and financial scores (Fs), based on a pre-defined formula .The bid will be
awarded to the Contractor whose proposal achieves the highest final combined cumulative

score of both technical and financial scores (Cs).
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6.4. 1. Evaluation and comparison of proposals

The evaluation of bids should started by the technical evaluation, the selection criteria
proposed to be used in this stage is 37 criteria and they are chosen from the 38 criteria
(factor) identified in this research, the remaining one criteria is the bid price, the bid

price will be evaluated separately in later stage.

The proposed system contains the following statements :

e The evaluation of submitted bids will be done by at least 3 evaluators

e Each evaluator will performs the evaluation separately

e The final score of the bid is the average of the evaluators scores

e To overcome probable confusion or misunderstanding in relation to the positive
and negative impact on bid evaluation, the researcher decides to cancel negative
impact from the evaluation, and he suggests to use positive impact only in addition
to the "no effect" and "reject the bid" as a tool to evaluate the level of impact of
such factor on the selection of contractors.

e To be more accurate, the proposed system considers four levels in case of positive
impact and zero for the two other impact: no effect , to reject the bid, as presented

in Table 6.5.

Table 6.5: Levels of impact on contractor's selection

Excellent High Medium Low )
Impact - . - - No Reject the
positive positive positive positive _
Description ‘ ‘ ‘ ‘ effect bid
mmpact 1impact 1mpact mmpact
% level 100% 75% 50% 25% - 0
Impact
1.00 0.75 0.50 0.25 - 0.00
score

e The weights assigned to the selection criteria by the researcher is too close to the
weights assigned by the respondents through the field investigation, the total weight
of all criteria still equal to 100. The proposed assigned weights for this system are

presented for each criteria in Table 6.6.
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e The evaluator should assign only one awarded score to each criteria in column(b)
of Table 6.6, the awarded score equals to one amount from : 1.00, 0.75, 0.50, 0.25
or 0.00 these five levels represent the factor impact on evaluation

e The evaluator should assign one of the defined impacts to each criteria (factor)

e The score of each factor is the multiplication of the factor weight by the assigned
impact

e The final technical score of the bid is the total of criteria scores

e The bid with the higher score will be the winner of the bid

e The final technical score for each criteria is the multiplication of criteria weight by
the awarded score : (c) = (a) x (b) as mentioned in Table 6.6

e The Financial Proposal will be opened only after the completion of the technical

evaluation .

6.4. 2. Award of contract
In this Stage, after the completion of the technical evaluation, the financial proposals
of all bidders will be compared. The evaluation committee will determine whether the

financial proposals are complete and without computational errors.

The Financial scores of the Financial Proposals shall be computed based on the
following Criteria:

The Lowest evaluated Financial Proposal (Fy) shall be given a maximum "Financial
Score" (F;) of 100 points. Then, the financial scores of the other Financial Proposals

shall be computed based on the following formula:

Fs=100x Fm/F

In which;
F; = Financial scores of the Financial Proposal under consideration.
Fi = Amount of lowest Financial Proposal.

F = Amount of the Financial Proposal under consideration.
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Final Scoring:
The final cumulative score (CS) of the Proposals will be computed for both the

technical scores (Ts) and financial scores (Fs), based on the following formula:

Cs = (Ts * 40% + Fs * 60%)/100
The Contract will be awarded to the Contractor whose proposal achieves the highest

final cumulative score (Cs).

The evaluation should be documented and signed by all the evaluators according to the
following forms :

e The selection form (Table 6.6), and

e The award form (Table 6.7) .

146

www.manaraa.com




Table 6.6 : The Selection Form

Project: Owner:

Contractor name: Evaluator name: ( min 3 Evaluators)

(@) (b) (c) = (a).(b)
Criteria Criteria Impact

Selection criteria weighting
(%0)
Unbalanced bid 6

0.75 | 0.50 |0.25

Arithmetic mistakes

4
Financial reservation 3
4

Balance sheet for the previous 3

years

Required bond

Taxes clearance

Financial capability

Shortage contract offer

Perform past projects on time

Reasonability of cost in past

project

Quality level in past projects

Existing of Staff training program

Ratio of trained staff to total staff

Project managers’ experiences

Other project staff experience

Past performance of the project

staff

Classification of the company

Number of years in the business

Contractor capital

Past owner/contractor relationship |
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Cooperative in solving problems

Quality records on previous

projects

Proposed quality control in

implementation

Application of the ISO system

Type of proposed control and

monitoring procedures

Construction progress reporting

systems

Provision of trained /skilled staff

for the particular project

Aware of bid document

Explain ambiguous item

Response ambiguous

Solicit classified information

Condition of equipment

Suitability of equipment to the

project size

Efficiency of proposed technology
level to the project type

Availability of owned construction

equipment

Proposed health and safety

program

Health and safety records on

previous projects

Total weighting

Comments :

Total score

Evaluators name :

Signature :
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Table 6.7 : The
Project:
Owner:

Date:

Price Weighting =

Award Form

60%

Technical weighting =40 %

A- Technical Scores

Weighted Score

Evaluator

1

Evaluator

2 3

Evaluator

Average

Score

Technical score

Contractor A

69.67%

40*0.6967=27.86

Contractor B

84%

40*0.84=33.6

Contractor C

86.33%

40*0.8633=34.53

Contractor D

81.33%

40*0.8133=32.53

Contractor E

76%

(The filled results are for example)

B- Financial Score

Firm

Contractor A

Contractor B

Contractor C

Contractor D

40*0.76=30.40

Contractor E

Bid Price

100000

110000

120000

130000 105000

Financial weighted

Score

60

60*(100/110)

60*(100*120)

60*(100/130)

60*(100/105)

Financial score

54.54

50

(The filled results are for example)

C-Technical and financial Score

Contractor A

Contractor B

Contractor

C

46.15 57.14

Contractor

E

Contractor

D

Financial weighted score

54.54

50

Technical weighted core

33.60

Final score

88.14

The winner

(The filled results are for example)
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The contractor with the highest final score is the winner ( combined of technical &

financial score ) — as example the contractor B is the winner-

Comments:

Evaluator: Evaluator 2 Evaluator 3
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Annex 1 : Questionnaire (ENGLISH)
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Questionnaire for Owners(or Beneficiary), Implementing agency , Funding agency and Consultants related to construction industry in
Gaza Strip

Questionnaire about selection criteria and awarding system for construction contractors in
Gaza Strip

Dear sir

To start ,I would like to present my appreciation and thanks to you for taking part of your time and effort to complete this
questionnaire.

This questionnaire aims to study the selection criteria and awarding system for construction contractors in Gaza strip.

This is part of partial fulfillment of the requirements for degree of master of science in construction management from the
Islamic University-Gaza. We are hoping that the result of this questionnaire will improve the selection of contractors in Gaza
strip .

Information in the questionnaire :-

The information in the questionnaire will be used for academic research with complete commitment for absolute confidency
to your information.

Contents of questionnaire

This questionnaire is divided into four sections to accomplish the aim which was put for :-

First:  General Information
Second : Tender preparation stage
Third : Selection Stage

Fourth: Awarding Stage

First : General Information
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1- How do you describe your organization?

Implementing
agency

Public Owner | Consultant Donor NGOs

Others, Please Specify

2- Types of implemented projects through your organization

: . 1 Water and : o
Housing Public building | Roads Wastewater Private building

Others, Please Specify

3- The average annual value for the implemented projects through your organization over the last five years (construction
cost) / (where M=Million in $)

Less than 0.5M | 0.5M —0..99M | 1 M —2.99M 3M-4.99M | More than 5 M

4- Which best describe your occupation in your organization?

Project Construction | Head of Office Procurement
Manager Supervisor Department Engineer Specialist

Others, Please Specify

5- Which best describe your working experience?
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Less than 6-10 years 11-15 years 16-20 years More than 20
Syears years

Second : Tender preparation stage
1-After the completion of design and tender documents prepared by your organization, how the invitation to bid can be done?

[1Open bid through advertisement in the local newspapers.
IShort list for limited number of contractors
[ IPrequalification of limited number of contractors .
| Direct negotiation with one or many contractors
[JOther methods, Please Specify .....ccoovviiiiiiiiii e
2-What is the relation between the bid opening committee and the bid evaluation committee?
[} Same members in the two committees.
[Tt 1s possible to be a member in the two committee
(] It is impossible to be a member in the two committees.
[ 1The president of the two committees can be the some
1 Others, Please Specify .......ccovvviiiiiiiiiiiiiiiiieen,

3- Which best describe the responsibilities of the bid evaluation committee?
JEvaluate and classify the submitted bids.
[ IPrepare a recommendation to award the bid
[ JTake the decision for bid awarding.
[JAIl of the past.
] Others, Please specify
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4-A persons from outside of your organization can be a member in the bid evaluation committee:
] Yes ] No

If the answer is yes, please specify :
] Representative from designer/supervisor consultant
] Representative from Central bidding department
] Representative from General monitoring state (Financial and Administrative monitoring organization)
] Representative from donor agency
1 Others, Please specify .......oovuiiiiiiiii e

5-What is the frame time of the bid evaluation process in your organization?

ILess than 15 days. JFrom 16 days to 1 month
JMore than 1 month . "JNot limited by a fixed duration

Third : Selection Stage

The selection of contractors during the bidding stage requires a sophisticated knowledge and experience to ensure that the
contractor is technically and financially capable to accomplish the project as specified . The evaluation “Factors” presented
herein (for contractors selection) have been identified in the literature survey .The outcome of this literature led to
identification of 38 “Factors” , which can be grouped into 10 “Classes” .

The objective of this section 1is to assist in identifying the Weights of “Classes’ and “Factors” and their impact of each factor
in the selection of contractor’s bid .
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1- Identification of “Classes”(Main criteria) weights for contractor’s selection:

The following table presents the Classes ( group of main criteria) for contractors selection. Kindly rate the relative
importance of the class to the other classes . The relative importance of the class to the other classes is identified by dividing
100% among the classes . ( Some of the “classes” may have a zero weight ) .

SN Classes Weight ( %
1 Financial evaluation of the bid
2 Bid understanding
3 Completeness of bid document
4 Contractor's reputation/image
5 Past performances in similar projects
6 Contractor site management/execution
7 Health and safety performance
8 Plant and equipment resources
? Quality of work
10 Staff skills and experience
Total Weights 100
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2- Identification of “Factors” (sub- criteria) weights for contractor’s selection:
The following tables present the Factors for each Class used for contractors selection. Kindly rate the relative importance of

the factor to the other factors . The relative importance of the factor to the other factors is identified by dividing 100% among
the factors . ( Some of the “Factors” may have a zero weight ) .

Class Factors Weight Class Factors Weight
- o %
Lowest bid Aware of bid document
: . Unbalanced bid Explain ambiguous item
Financial , — - -
evaluation Arithmetic mistakes Bid . Response ambiguous
of the bid Financial reservation understanding [ Solicit classified information
Balance sheet for the previous 3
years
Total Weights 100 Total Weights 100
Class Factors Weight Class Factors Weight
% Y%
Required bond Contractor's Classification of the company
Completeness | Taxes clearance reputation/image | Number of years in the business
of bid Financial capability Contractor capital
document Shortage contract offer Past owner/contractor relationship
Cooperative 1n solving problems
Total Weights 100 Total Weights 100
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Class Factors Weight Class Factors Weight
o %
Past Perform past projects on Time Contractor | Type of proposed control and
performances site monitoring procedures during
in similar management | implementation
projects Reasonability of Cost in past project /execution | Construction progress reporting
systems
Quality level in past projects Provision of trained /skilled staff
for the particular project
Total Weights 100 Total Weights 100
Class Factors Weight Class Factors Weight
- o %

Health and | Proposed health and safety program “Plant and | Condition of equipment
safety Health and safety records on previous equipment | Suitability of the equipment to the
performance proj ects resources project size

Efficiency of proposed technology

level to the project type

Availability of owned construction

equipment
Total Weights 100 Total Weights 100
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Class Factors Weight Class Factors Weight
%o %
Quality | Quality records on previous projects Staff skills Existing of Staff training program
of work and
Proposed quality control system during experience | Ratio of staff taking training to total
implementation number of staff
Application of the ISO system Project managers’ experiences
Other project staff experience
Past performance of the project staff
Total Weights 100 Total Weights 100

3- Identification of “Factors” impact in contractor’s selection:
Kindly select the impact of each factor on the bid evaluation , four levels of impact have been identified . These levels are to
reject the bid , a negative impact , a positive impact , and no effect . The positive impact or the negative impact can be

detailed into 3 levels (Low , Medium, and High ),Each level has a percentage value : 33% , 66% ,and 100% respectively .
This further detail is required to improve the preciseness of bid evaluation , because through a group of factors may all have a
positive or a negative impact , their degree of influence might differ . (Please select only one columne for each factor )

S.N Factors Factor Impact to contractor selection
No effect Positive impact Negative impact | Reject the
0 High Medium | Low High Medium | Low bid
+100 +66 +33 -100 -66 -33
1 Lowest bid
Unbalanced bid
3 Arithmetic mistakes
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4 | Financial reservation

5 Balance sheet for the previous 3 years

6 | Aware of bid document

7 | Explain ambiguous item

8 | Response ambiguous

9 Solicit classified information

10 | Required bond

11 | Taxes clearance

12 | Financial capability

13 | Shortage contract offer

14 | Classification of the company

15 | Number of years in the business

16 | Contractor capital

17 | Past owner/contractor relationship

18 | Cooperative in solving problems

19 | Perform past projects on Time

20 | Reasonability of Cost in past project

21 | Quality level in past projects

22 | Type of proposed control and
monitoring procedures during
implementation

23 | Construction progress reporting systems
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24 | Provision of trained /skilled staff for the
particular project

25 | Proposed health and safety program

26 | Health and safety records on previous
projects

27 | Condition of equipment

28 | Suitability of the equipment to the
project size

29 | Efficiency of proposed technology level
to the project type

30 | Availability of owned construction
equipment

31 | Quality records on previous projects

32 | Proposed quality control system during
implementation

33 | Application of the ISO system

34 | Existing of Staff training program

35 | Ratio of staff taking training to total
number of staff

36 | Project managers’ experiences

37 | Other project staff experience

38 | Past performance of the project staff
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Fourth: Awarding Stage
1- After you have rated the significant level of main criteria and their sub-criteria mentioned above, please specifies how can
it be taken into consideration in the bid awarding decision:

] To consider the criteria as a qualification criteria only, and award the bid to the lowest evaluated bid price

] To consider the criteria as a qualification criteria only, and award the bid to the second lowest evaluated bid price

] To consider the criteria as a qualification criteria only, and award the bid to the average evaluated bid price

] To consider the criteria as a qualification criteria only, and award the bid to the closest bid to project estimation

] To provide grade to each main criteria, and award the bid to whom with the high total grade.

] To assign weights to the technical and financial proposals, and award the bid to the highest weight after combination of
the technical and financial scores .

] Others method, Please Specify:

...................................................................................................................................................

...................................................................................................................................................

2- Do you think that the current local awarding method used in the contractor’s selection is one of the major problems in the
construction sector :
] Yes ] No
Please Specify your justifications

......................................................................................................................................................

3- Do you think that the methods used currently for bid awarding are capable of identifying the most suitable contractor :
1 Yes ] No
] Frequently ] Rarely

Please give comments for your answer :

.................................................................................................

................................................................................................
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4- Do you think the awarding committee takes into consideration the project “cost estimate” prepared by the designer :
] Yes ] No
] Frequently ] Rarely

Please g1ve COMMENTS fOT YOUT QNSWET & ... iiutiie ettt ettt et e et e et e e et e e e e e e e e ete e e naeeeneeeanee e

5- Do you think that the “public administrative regulations” related to contractor’s selection are helpful to the awarding
committee to take the most suitable awarding decision :

] Yes ] No
] Frequently ] Rarely
Please GIVE YOUT COMIMENTS: ... ...uuttttente ettt ettt ettt et et et et et e et et e et et et et e et e eaeeneennes

................................................................................................

................................................................................................

6- What type of problems if any , have you experienced during the project execution caused by the contractor not being
capable of carrying out the job within the contract conditions :

7- Kindly, add your comments or recommendations related to the selection process & awarding method for the construction
contractors :

Thank you very much.
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Annex 2 : Questionnaire (Arabic)
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Annex 3 : Summary Tables
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Table A1 ( Excel file)
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Table A2 ( Excel file )
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Annex 4 : Procurement Laws

(No.6 and No.9)
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