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Building a Framework for Material Supply Management for
Construction Projects in West Bank
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Shomoo Fawaz Badawi Badawi
Supervisor
Dr. Riyad Awad

Abstract

Construction industry sector is considered as one of the most
important sectors in the world economy for its broad and intense overlap
with other sectors of industry. As construction industry is facing a
significant growth in construction projects it becomes necessary to focus on

improving this sector.

Construction sector in West Bank faces many serious challenges that
cause performance- related problems which refers to the complexity of
construction projects, that make it necessary to search for modern

management approaches for construction industry.

The supply chain management approach is a new field, which its
techniques had been successfully implemented by various construction
companies around the world. The application of supply chain management
on construction projects include labor, materials, equipments,
subcontracting, and a finished project and profitability. This study focuses
on the process of construction materials supply for construction projects in
West Bank. that starts with producing designs and plans and ends with a set

of activities in the construction site.



Xiv
In accordance with ultimate goal of material supply chain
management, this study aims to adopt the material supply chain
management concepts, and assess and investigate the current practices of
these concepts in construction project management in West Bank, as well
as building a conceptual framework for material supply chain management

for construction projects in West Bank.

Mixed methodology of both qualitative and quantitative research
approaches are used to conduct this study. Qualitative data were collected
by conducting interviews with CEO’s, project managers, site engineers, or
contractors. A survey is done by distributing questionnaires to contracting

companies in West Bank to gather the quantitative part of the data.

The analysis of the collected data indicates that there are problems in
material supply that affect the companies’ performance, material supply
chain management is not effectively applied, and certainly there is a need
for adopting new management approaches for material supply in
construction projects to handle these problems. This was confirmed by the
results which show that implementing material supply chain management

will positively affect companies’ performance.



Chapter One

Introduction
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Chapter One

Introduction

1.1 Overview

Supply Chain Management (SCM) is defined as the management of
flow of goods and services which pass through several stages from the raw
materials that start with storage, work in-process inventory and finished
goods, from point of origin to point of consumption. These linked networks
and channels provide products and services required by end customers in
Supply Chain (SC). The objective of SCM is to be able to have the right
products in the right quantities at the right place at the right moment at

minimal cost.

The basic supply chain management techniques have been
extensively researched and applied in the manufacturing industry to
enhance their level of quality and performance, while construction work
was based on the traditional techniques of management which led to supply

chain deficiencies and high rate of defects in labor and materials.

The construction industry is considered to be an engine in the
national economy. It is a large, mature business and it has many important
links to the rest of the economy. There has been significant growth in
construction projects in domestic markets and in emerging free market
economies throughout the world, Horizontal and vertical construction
projects are increasing at an impressive rate. Therefore, projects are

becoming increasingly more complex and thus it is extremely difficult to
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control the project’s materials delivery, quality standards, budget costs and
time. In these conditions, an appropriate management system for building

materials management will lead to benefits for construction.

Many researchers show that 30% of construction cost is due to
inefficiencies, mistakes, delays and poor communication especially in
developing countries (Khutale and Kunkari, 2013). Koushki and Kartam
(2004) identified the main factors that negatively affect the cost and time as
inefficient equipment, tools and plants; unreliable sources of materials and
site accidents. Also, Majid and McCaffer (1998), mentioned that
construction project suffers from material shortages which refers to the
poor planning, inefficient communication, unreliable suppliers and late
delivery. These problems become too much costly, where a Significant
percentage of materials and equipment are imported and time delays may
render projects especially those susceptible to currency risks and

inflationary factors.

As a result of the all mentioned challenges that face the construction
sector nowadays, and as management of construction projects requires
knowledge of modern management as well as an understanding of the
design and construction process and the inefficiency of the traditional
project management principles to rival with these challenges, it becomes
necessary to apply the new concepts of management which adopt the
integration of material supply chain management concepts, which is an
operational and strategic cycle that plays a key role for the success of the

project.
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The present research will investigate the current practices of
materials SCM (MSCM) in construction projects in West Bank, address the
importance of applying the MSCM concepts, and will also develop a

conceptual framework for MSCM.

1.2 Problem statement

Construction sector in Palestine face many serious challenges that
cause a performance- related problems such as delays of material supply,
low productivity, low quality, high cost and time waste. Inas Shweiki, 2013
in her study concluded that the construction sector in WB facing many
problems and obstacles, which limit its economical achievement and

ability.

These are attributed to the inadequacy of the traditional management
concepts to manage the material flow of the projects and the highly
fragmentation of the construction projects that comes from the separation
of the design and construction processes and the lack of coordination and

communication between the various disciplines. (Tucker et al, 2001)

As a result, a new trend must be considered in order to achieve the

successful completion of the projects.

This study will adopt the supply chain management tools and
investigate the current practices of these tools in construction project

management focusing on material supply processes.



1.3 Research statement

The importance of this research is to have better understanding of the
current practices of material supply management and evaluate these
practices in order to develop a framework for material supply management
in construction project that highlights a set of the best supply chain
management strategies that play a key role in project success for

construction companies in West Bank.

1.4 Research Objectives

This research aims to achieve the following objectives:

» Assess and investigate the current practices of the MSCM i1n the local

construction industry.

* Build a framework for MSCM practices.

» Identify the most occurring problems facing contractors in the MSCM

through the project phases.

» Study key factors that may contribute in integrating the phases of

MSCM in construction project management.

* Study the importance of implementing the MSCM on construction

industry and its effects on companies’ progress.



1.5 Research Questions
This research aims to answer the following questions:

Q1: What is the degree of the current practices of material supply chain

process?

Q2: What is the adopted methods for the material order?

Q3: What is the used criteria/s for supplier selection?

Q4: What is the degree of the problems that face contractors through the

material supply chain process?

QS: In what level company is facing challenges when implementing

current practices of material supply chain process?

1.6 Research Hypothesis

H- 1: There are significant statistical differences at (o =0.05) in the
responses degree of the implementation of material supply management
in the construction sector in West Bank attributed to the variables of

company classification.

H- 2: There are significant statistical differences at (o =0.05) in the
responses degree of the effective implementation of material supply
management in the construction sector in West Bank attributed to the
variables of employees' perception of material supply chain

management.
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H*- 3: There is significant statistical relationship at (a =0.05) between the
current practices of material supply management in the construction
sector in West Bank and obstacles that face suppliers in providing

materials.

H- 4: There is significant statistical relationship at (o =0.05) between
implementation of material supply management in the construction
sector in West Bank and suppliers participation in planning and

establishing project objectives.

H- 5: There 1s significant statistical differences at (o =0.05) between
implementation of material supply management in the construction

sector in West Bank and suppliers selection criteria.

H- 6: There is significant statistical relationship at (a =0.05) between
implementation of material supply management in the construction

sector in West Bank and company performance.
1.7 Thesis structure

The thesis is organized into 5 chapters as shown in figure (1).



Chapter three:
Chapter two :

Chapter one : Literature Research

i methodolo
Introduction —— gy

Chapter six:
Conclusions and
recommendation Chapter five: } D
S Discussion Chapter four:
Data analysis
and results

Figure (1): Architecture of the thesis

Chapter one, presents the introduction of the research with a brief
illustration of the study. It also covers the importance and objectives of this

research.

In chapter two, an intensive literature review is conducted from the
supply chain management and construction material supply management
then the definition of supply chain management is explained. In addition, a
broader view is taken to look into the current practice of the traditional
project management and material supply management for construction

companies.

The research methodology which consists of the research problem,
data collection method and data analysis techniques are outlined in Chapter

three.
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In Chapter four, the results of the data collected through
questionnaires and interviews are presented using data display and analysis
techniques that are described in the ‘Methodology’ section. This chapter
illustrate the results of the surveys and interviews which include answers

for the research questions and hypothesis.

Discussion about the current practices of material supply
management and how to adopt the material supply management strategies
and practices for construction projects and challenges that contractors face
in material supply management process are done in chapter five according
to the results in chapter four. Furthermore a framework is produced for

material supply management.

Finally, chapter six abstracts the thesis results through conclusions.
Also, this chapter presents research contribution, recommendations for the

research, and includes suggestions for future studies.
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Chapter Two

Literature Review
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Chapter Two

Literature Review

2.1 Construction Industry

Construction industry sector has been always considered as one of
the most important sectors in the world economy for its broad and the
intense overlap with other sectors of industry, which affect the economic
development in the country as it is a major generator of jobs and constitutes
which is an important component of gross domestic product (GDP) in
addition to its added-value. Also it is considered as the second largest
industry in the world, with a contribution of 13% of the world GDP of

developed countries in 2013 according to industry tap statistics.

Contradictious in construction industry is represented in being the
largest industry, but the vast majority of its hundreds of thousands of
participants are small business (Barrie & Paulson, 1992). It is becoming
increasingly more complex, large, and diverse and covers a wide range of
business interests and activities, united by their common usage and
development of land (Corporate watch, 2004). As construction project
process itself is complex, time is consumed and process is highly
fragmented through a diverse group of participants including clients,
contractors, subcontractors, architects, engineers, surveyors, laborers, and
developers, whom are linked hierarchically to possess differentiated skills
and knowledge, which results in a complex relationships within the project
teams that, if not managed effectively, can adversely affect a project’s

performance (Walker, 1994).
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So that Clough and Sears (1994) saw that in order to mitigate the
complexity; the structure must be designed according to an applicable
codes and standards, culminating in working in drawings and detailed

specifications for work accomplishment.

The construction industry is inherently an uncertain industry for
several reasons such as the competitive tendering process, the company's

turnover, site production rates and the weather itself (Harris and McCaffer,

1998).

As a result of the above, Barrie and Paulson (1992) mentioned that
there is no clear definition for the construction industry. And the definition
must include the hundreds of thousands of general and specialty
construction contractors. According to this and for more clear
understanding for the definition of construction industry (Ahmed, 2008)
subjoin to Barrie & Paulson definition the importance of including

designers of facilities, material suppliers, and equipment manufactures.

2.1.1 Analysis of the Construction Sector in West Bank

Construction sector has a significant impact on Palestinian economy
and it became one of the key economic sectors and the main force that
motivate the Palestinian national economy, it also has played a crucial role
in extending job opportunities for Palestinian labor force throughout
Palestinian cities and towns. In 1994, the construction sector has witnessed

noticeable expansion and became the leading industry sector in attracting
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new investments and offering new job opportunities (PCU, 2008). In West
Bank construction sector completed approximately 5 million m? in 2014
and it contributed about 8 % of the GDP with gross value added totaling
547.3 million § in 2014, and expansion in construction projects in West
Bank has generated a lot of jobs for skilled, semiskilled and unskilled
workers. In 2015 construction sector employed about 15.5% of laborers
directly and a higher percentage indirectly. (Palestinian Central Bureau of

Statistics, and Engineers Association 2015)

According to Inas Shweiki research study during the past few years,
many of construction projects in West Bank suffers from the delay of
project, the high cost and other obstacles in the contracting process for

many reasons such as conflicts and claims (Inas Shweiki, 2013).

2.2 Supply Chain Management

SCM 1is a concept that has originated and grows up in the
manufacturing industry. The first signs of SCM were perceptible in the JIT
(Just in Time) delivery system as part of the Toyota Production System
(Shingo 1988). The main goal of this system was to deliver the right
quantities at the right time in order to minimize inventories cost and

effectively regulate the suppliers with the production line.

The supply chain has been defined as the collaboration of key
business processes (individuals, organizations, resources, activities

information and technology) to create and sell of a product that adds value
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for customers and other stakeholders, from the delivery of raw materials
from the supplier to its eventual delivery to the end user. The supply chain
segment involved with getting the finished product from the manufacturer
to the consumer is known as the distribution channel, Figure (2) below

shows the typical supply chain configuration in manufacturing systems.

Information flow {orders, schedules, forecasts, etc. |

<
1 I
Suppliers (—-){ Manufacturers }(-){ Assemblers ’1—)' Retailers }("3!" Customers
L § I-"\' (4]
oduct = Sales X r
m lmf:l. ure msscmbly consumplion
>

Materal Now (supphes, production, deliveries, ete. )

‘ \1.|Iu'. 11141

Figure (2): Typical supply chain configuration in manufacturing (Christopher,
1992).

Definitions of a “supply chain” include three functions: 1. supply of
raw materials to a manufacturer; 2. manufacturing process; and, 3.
distribution of finished goods through a distribution channel through
several stages that are linked to gather (Canadian Supply Chain Sector

Council, 2014).

As can be seen from the figure above in order to facilitate the flow of
products, information must be shared up and down the supply chain, i.e.
with suppliers and clients. Deming suggested that working with the
supplier as a partner in a long-term relationship of loyalty and trust will

improve quality and decrease the costs of production (Deming, 1982).
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This sharing of information is important for all parties to plan

appropriately to meet the current and future needs and to effectively

manage the supply chain to achieve the set of goals like:

l.

6.

Inventory minimizing

Cost reduction

Improving product time to market

Enhancing flexibility

Optimizing the flow of goods from supplier to customer

React efficiently to changes in demand

Table (1) summarizes some definitions of the supply chain concepts that

have been mentioned in previous studies.
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Table (1): Definitions of supply chain

Supply chain management definitions

and control of the total flow of materials from suppliers
through end users...”

Definition Reference
Set of organizations that are linked together through
upstream and downstream interconnections, in the | (Christopher,
different stages that seek to produce value in the form of 1992)
products and services and represent them to the end user.
A network that starts with the suppliers and ends with the
: : : (Lee and Ng,
customers to achieve the production and delivery of
: 1997)
goods and services.
SCM is a set of beliefs and principles that affects the
: (Cooper et
performance of all the other supply chain members and al.1997)
the overall supply chain whether directly or indirectly. "
It is an integrative approach that deals with planning (Jones and

Riley, 1985)

“The objective of supply chain management is to

sourcing, flow, and control of materials using a total
systems perspective across multiple functions and
multiple tiers of suppliers.”

synchronize customer requirements with the flow of| (Stevens,
materials from suppliers in order to achieve the balance 1989)
between the customer’s and supplier’s goals.

SCM requires separate materials functions and also

requires joint relationships with suppliers through

multiple tiers.

SCM is a concept that aims to integrate and manage the (hflonf ;lg(g)et

2.2.1Construction Supply Chain Management (CSCM)

The basic Supply Chain Management (SCM) techniques have been
widely implemented in manufacturing industry, but recently these
techniques found its way in construction industry as well and it has been
tried with varied degree of success (Tiwari et al, 2014). The SCM approach
of projects 1s a new field having tremendous scope for further research and
experimentation. SCM techniques have been successfully implemented by

various construction companies around the world. Some of the Indian



17

companies have also applied SCM technique in construction of airport

runways in some central Asian countries. (Tiwari et al, 2014).

Agapiou et al (1998) mentioned that no studies have defined the
SCM in the construction process. However construction supply-chain can
be defined as all the construction processes that pass through multiple
stages and comes from multi organizational decisions, which starts with the
demand by the client. From this point of view it is obvious that CSC is not
only a chain of business with business to business relationship and that can
be described as in Figure 2 below. (Xue, et al., 2007). The construction
supply chain is an operational and strategic cycle that includes labor,
materials, equipments, subcontracting, and a finished project and
profitability. Technology, safety, and communications are the three

elements that connect all of the components of the chain (Khutale, 2013).

supplier
e supplier b
S| 35U .
- Designers
"]
| Owner
... Contractor d
GC, CM, ...
supplier N
Pad

supplier

N/

supplier N ..
ect-Gite r
%l-:]cedmm

Figure (3): Construction Supply Chain Process. ( Xue, et al. , 2007)

Based on that, construction supply chain management can be defined

as integration of key construction business processes, from the demands of
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client, design to construction, and key members of construction supply
chain, including client/owner, designer, contractor, subcontractor and
supplier to achieve the objectives of reducing the cost of and increasing the

reliability and speed of facility construction.

Limited studies in construction recommended that project cost may
increase by 10% when applying poor supply chain management practices,
duration also may be similarly affected (Bertelsen, 1993)( O’Brien, 2008),
and as the subcontractor and supplier production comprise the largest value
of project cost the applications of supply-chain management techniques in

construction industry will strongly improve this field.

As suggested according to Alaa Al-Shorafa thesis “A Framework For
Construction Materials Supply Chain Process in the Local Construction
Industry” The implementation of SCM tools in construction projects will
help contractors to have the materials needed, in the quantities needed, with
the quality required on time, and he recommended future studies on: factors

that hinder the application of the SCM and management of inventories.

(Al-Shorafa, 2009)

2.2.2 Material Supply Management in construction

Many studies have manifested that effective management of
construction materials plays a significant part in the performance of
construction projects. Some studies concluded that materials account for

around 50%-60% of the project cost (Bernold and Treseler, 1991).
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Scholman(1997) mentioned that according to the statistics more than 65%

of a construction project budget is spent on procurement of materials.

Agapiou et al. (1998) also stated that in the process of the flow of
materials from suppliers to construction sites, the focus should be on
coordination and communication between project participants. The process
of construction materials management starts with design and engineering
follow at manufacturers’ workshop, and ends with a set of activities that
starts in factories and ends at the construction site. Planning of supply chain
needs a deep study for all stages that include purchasing, expediting, and
inventory control of the construction process considering the time and cost;
in order to achieve the best practice and to avoid material shortages, loss,

and theft which might result in loss of productivity and delay of activities.

Finally, to summarize, vision for future trend improves the
traditional practices of planning, controlling and contracting within each
subcontractor and supplier for projects to achieve the best practice by using
construction material supply chain management tools that offers
opportunities for improving coordination, costing, and control, and
promises an engineering basis to design, plan, and manage construction

projects in a collaborative manner.

2.3 Traditional Construction project management

The common project management practices have recently been

stated as inadequate for controlling the progress of construction projects,
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for example Koskela and Howell (2002) argued that the theory of project
management is ancient and cannot be applied effectively anymore and
there 1s no explicitly stated theory exists on project management, also they
argued that planning, execution, and control processes are not applied as

suggested by PMBOK Guide of Project Management Institute.

Johnston and Brennan (1996) also have argued that project
management is a “management-as-planning”, and this is due to the strong
connection between generating a plan and the resulting operational activity.
Also they concluded that this connection is not feasible, as no plan can ever
be detailed enough to execute the work effectively without the need of
feedback from the environment. Koskela and Howell (2002) noted that
reliance on a general out-of-date plan leads to poor short-term planning,
and maintaining the plan is problematic and tasks cannot be performed as

they lack inputs.

Also Justin Palasty (2014) discussed the problems with the
traditional project team model used in the construction industry and pointed

that these problems are due to:

1. A standard service and lack of promotion of ideas

2. Inefficient scheduling and programs

3. A lack of identifying risks

4. Interval business relationships
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Therefore obviously there is a need for a new management practices
as Ballard (2000) and Chua and Shen (2001) developed the flexible project
management practices that is based on a flow view focuses on the control
of the total flow of production (Koskela, 1992) to overcome the challenges
of traditional project management; which is based on a conversion view on
production were each stage is managed independently according to

(Cooper, 1993).

2.4 Supply Chain Management Concepts

Supply chain management (SCM) is a mix of art and science that
goes into improving the way your company finds the raw components that
is needed to make a product or service and deliver it to customers. It mainly
includes three activities: sourcing and procurement, conversion, and all
logistics management activities which integrate supply and demand
management within and across companies. And these three activities passes
through several stages that includes: marketing, planning, sourcing,
manufacturing, delivering and returns which traditionally operate
independently. Min and Mentzer (2004), identified the concept SCM as
including agreed vision and goals, information sharing, risk and award
sharing, cooperation, process integration, long-term relationship and agreed

supply chain leadership.

Generally supply chain management revolved around a core idea that
aims to maximize customer value and to achieve a sustainable competitive

advantage through the cumulative effort for the whole supply chain. Which
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subsequently increase the transparency and alignment of the supply chain’s

coordination and configuration (Cooper, 1993).

Based upon literature reviews organizations that adopt supply chain
management concepts as a management philosophy has the following

characteristics:

1. A systems view of the production activities that manage the total flow
of goods from the supplier to the ultimate customer and seeks global

optimization of these activities

2. A strategic orientation through cooperative efforts to achieve a unified
unit by synchronizing and converging intrafirm and interfirm

operational and strategic capabilities.

3. A customer focus to create unique and individualized sources of

customer value, leading to customer satisfaction.

These concepts are linked together through three main flows:
physical flows, information flows and financial flows. The first one
involves the transformation, movement, and storage of goods and
materials. as just as the important of physical flows information flows are
also important which allows the various supply chain partners to coordinate
their long-term plans and share any information related, and to control the
day-to-day flow of goods and materials up and down the supply chain. The
financial flow consists of credit terms, payment schedules, and

consignment and title ownership arrangements, to meet current and future
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needs to achieve the projected goals that summarizes in minimizing

inventory, cost and time reduction and increasing flexibility.

Supply chain is not only about physical, information and financial
flows; it is also used to describe strategic, inter-organizational issues to
discuss an alternative organizational form to vertical integration in order to

identify the relationships developed by a company with its suppliers.

2.5 Supply Chain Management Practices

SCM practices have been defined as the set of activities that is
performed in an organization to promote effective management of its
supply chain (Donlon, 1996). Different perspectives for SCM practices
have been reviewed in this literature review, for example Donlon (1996)
describes the latest evolution of SCM practices, which include supplier
partnership, outsourcing, cycle time compression, continuous process flow,
and information technology sharing. Alvarado and Kotzab (2001),
suggested many practices for SCM implementation such as concentrating
on core competencies, using inter-organizational systems such as EDI, and
eliminating excess inventory levels. A six aspects of SCM Practices were

identified by Tan et al. (2002), through factor analysis as follow:

1. Supply chain integration

2. Information sharing

3. Supply chain characteristics

4. Customer service management
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5. Geographical proximity

6. JIT capability.

Chen and Paulraj (2004), tend to use supplier base reduction, long-
term relationship, communication, cross-functional teams and supplier
involvement in the measure of buyer—supplier relationships. Wong and
Kanji (1998) mentioned that it is important to include total quality
management in construction SCM to successfully highlight major problems
of the industry, and this will give a clearer view of project partnering and
this was emphasized by Wong and Fung (1999). They recommended to
develop an efficient communication system for effective relationship

management to achieve total quality objective of a general contractor.

Suhong et al (2004) suggested five distinctive dimensions to measure
SCM practices, including strategic supplier partnership, customer
relationship, level of information sharing, quality of information sharing
and postponement. The five dimensions cover upstream (strategic supplier
partnership) and downstream (customer relationship) sides of a supply
chain, information flow (level of information sharing and quality of
information sharing), and internal supply chain process (postponement).
Despite of that there is still a need for more factors to consider that SCM
practices are complete. These factors include geographical proximity,
JIT/lean capability (Tan et al, 2002), cross-functional teams, logistics
integration (Chen et al, 2004), agreed vision and goals, and agreed supply

chain leadership (Min and Mentzer, 2004).
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2.6 Challenges

Construction industries around the world suffer from many
challenges that affect the performance and hinder the achievement of
economic prosperity, sustainable environments and healthy fulfilled

populations.

A construction project in general is highly fragmented through a
diverse group of participants including clients, contractors, subcontractors,
architects, engineers, surveyors, laborers, and developers, whom are linked

hierarchically to possess differentiated skills and knowledge.

As a result, complex relationships exist within project teams and that
leads to a numerous problems that if not managed effectively adversely

affect a project’s performance (Walker, 1994).

There are many challenges that face construction managers. Most of
them are centuries old and can be classified as direct (construction
operation problems) and indirect challenges (marginal or non —construction
activities). In order to insure the project success managers have to deal with

all types of challenges.

Some of the construction challenges include workforce
considerations, safety, lack of identifying risks, time constraints and
inefficient scheduling, and the changing nature of the work. Non-
construction challenges that managers face and that are part of the business

landscape include legal issues, government regulations, environmental
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concerns, and socio-political pressures. It 1is critical that the CM
understands the demanding realities that he or she faces in the planning and

control of construction operations. (Barrie and Paulson, 1992)

These challenges are detailed in figure 4 below.

The Challenges of Construction
Conzfruction lzzuss Peripheral Prezaures
Rizing Costs Time Quality Environmental Socio-Political Legal
Delivery of . Public Claims
) ) Ergsion & . )
matzrials, Design i . Involvernent in Avoidance,
Wages ) o Sedimentation ) )
supplies, & Criteria Contral Planning, Design, Support, and
equipment & Construction Iitigation
Iaterials & Government - Wetlands & Cvic/Community o
Supplies resiraints JEFEE Parklandsz Groups A
L Lead Fiduciary
Productivil Productivi Skilled Advisory Board
roductivity roductivity = Ahatement visory Boards Duty
Warkers
) . HIMEY Govemment
= .
Time delay Changes Supervision Asbesins Sendrome Reguiation
) i Die=ign ; Toxic wasie, Codes and
Capital equipment schedule Finance PCEs efc. Permits
) Caonstruction Availability of . Labor and
Infation Schedule Materials Noise Safety Laws
P ———————— =
: Cost-Time-Quality Trade-offs : Adapted from Barrie and Paulson 1992
L e e e |

Figure (4): The challenges of construction (Barrie and Paulson, 1992)

These problems in construction projects make it challengeable to
exploit and benefit from the SCM and this leads to many barriers for
implementing an effective SCM. One of the barriers is the poor cooperative
relationship between construction related entities, and this refers to the fear

from sharing and exposing elements such as the necessary information,
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strategy, planning and goals to other firms, fearing of loss of control, lack
of top management commitment, inappropriate organization structure to
cope with the concept and difficulty in accomplishing the interfirm
collaboration effectively, which adversely affect the level of awareness of
all participants. Furthermore there is a real problem of identifying a one
mutual goal for the supply chain rather than many individual goals for all
partners. Other significant barriers for implementing supply chain
management are represented in the lack of understanding of the project
owner, communication gaps, a lack of understanding of the true supply
chain, the large number of participants in the supply chain, a lack of
effective leadership, and finally, a deficiency of mutuality. (W.C. Benton,
2007, Jr. & Linda F. McHenry, 2010 and Khutale, 2013)

Based on the above barriers it is obvious that implementing SCM
concepts is a difficult task for many firms which are not ready and there is
no willing to integrate to the chain. Though it is a vision for supply chain
management concepts remains a critical engine for the long-term success of
construction firms. As construction firms cannot apply the complete supply
chain management; applying its concepts will improve their competitive
advantage, project quality, completion times, and work methods while
decreasing costs. For this reason, efficient construction supply chain
management is a critical element for positioning operational efficiency
which lead to a competitive advantage, and achieve a desirable goal for
leadership in the construction industry. (W.C. Benton, Jr. & Linda F.

McHenry, 2010)
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Chapter Three
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Chapter Three

Methodology

3.1 Introduction

After identifying the goal of this research in the previous chapters, it
is necessary to identify the research type and illustrate the research

methodology.

This study will rely on descriptive analytical approach, which serves

as the most suitable methodology for this type of research.
3.2 Research approach

To achieve the objectives of this study, a Statistical Package for
Social Sciences (SPSS) software was used to analyze the collected data.
Figure (5) describes the overall methodology which was used in this

research.
The following summarizes the main steps that were followed:
Data was collected from several direction which includes

First, literatures and publications about the concepts of material supply

management and construction project management were reviewed.

Secondly, data about construction industry and contractors companies in
West Bank were also collected by conducting interviews with different
experts and agencies such as “Nablus Engineers Association”, “Palestinian

Contractors Union” & “The Palestinian Central Bureau of Statistics”.
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Field observations for construction companies have been conducted
through interviews and questionnaires in order to gather specific data about
the current practices of applying material supply management for

construction projects.

The second step in the methodology of this research after data
collection, is data processing and analyzing for interviews and using SPSS

software for questionnaires.

Finally a framework for material supply management have been
developed and evaluated by experts, and Based on that conclusions and
recommendations was included. Figure (5) below illustrates the process of

methodology.

Literature Review

Ising imternet and hard copies

Questionnaires and Interviews

Designing the questionnaire and the content of the
interviews and then start collecting data

Data analysis

Using SPSS software and Thematic analysis

Framework

Formulating a framework and check for validity

¥

Conclusion & Recommendation

Figure (5): Methodology flowchart of the research
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3.3 Questionnaire Design

Based on literature review, the researcher conducted a questionnaire
to examine the current practices of MSCM in Palestinian construction

companies by achieving the following objectives:

1. Collect quantitative data to check the research hypotheses.

2. Examine and identify the relations between all dependent and

independent variables.

3. Analyze data statistically and generalize the results to all population.

The questionnaire 1s composed of four parts, these are:

1. Demographic or general information: This part contains general
information about the construction companies, classification of the

company, number of employees, the participant roles in the team, etc.

2. Evaluate the level of applying material supply management: This
section was about gathering general information about the level of

applying the material supply management in construction projects.

3. Current practices of material supply management: in this part the
objective is to examine the application of material supply management
practices in construction projects, the methods for contacting with
suppliers and the criteria used to choose suppliers. The 5 stages of the
project were examined which include the bidding stage, vendor

selection, material procurement, construction, and post-construction.
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4. Identification of the challenges and barriers that face the
contractors through the Material Supply Chain Process: in this
section questions of 5 phases (bidding, vendor selection, material
procurement, construction, and post-construction) were answered to
identify the most occurring problems that face contractors while
material supplying and the barriers that face contractors when trying to

adopt material supply chain management practices.

Each part consists of many questions designed based on a Likert

scale, question in the Likert scale were grouped and analyzed in each part.

Likert ranked from 1 (strongly disagree) to 5 (strongly agree) as shown in

Table 7.

Table (2): Likert Scale classifications

No Corresponding Remark Score
1 Very low 1-1.80
2 Low 1.8 -2.60
3 Moderate 2.6 -3.40
4 High 3.4-4.20
5 Very high 4.2-5

3.4 Research Population

The main goal of this research is to assess and evaluate the current
practices of material supply management for construction projects in West
Bank. Therefore the research population was all classified contracting

construction companies in West Bank from class 1 to class 5.
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3.5 Sampling Instrumentation and Procedure

According to the Palestinian Contractors Union 302 contracting
company are classified in West Bank for five classifications, a sample size
of 169 company based on population size with 95% confidence interval and
5% significance level were considered using the equation shown below,
and questionnaires were distributed based on location and classification

either by hand or email.

N-Z?-p-(1—p)
(N—1)-e4+Z2-p-(1—p)

n—

The response rate for the questionnaire survey was 60% (100
companies in construction sector in West Bank). The background of the
study sample is different locations which were varied in terms of Year of
Establishment which is from 1955 to 2015, number of employees which
range from 10 to 1500 individuals with a mean of (74) and classification
according to the contractor union as shown in Tables (1) and (2) below.

Table (3): Distribution of Sample According to company status

Variable Class Frequency | Percentage %
Tulkarem 10 10.0
Hebron 18 18.0
Jenin 10 10.0
Nablus 18 18.0
Location Bethlehem 13 13.0
Ramallah 22 22.0
Jerusalem 2 2.0
Qalqilia 5 5.0
Tubas 1 1.0
Selfeet 1 1.0
Total 100 100.0
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Variables
Variable Class Frequency | Percentage %
Compan First class 46 46.0
classiﬁlzati};n Secgnd 19 19.0
according to the Third 16 16.0
contractor union Fourth 9 9.0
Fifth 10 10.0
Company 48 48.0
Manager
Project Manager 15 15.0
Resp ‘.“?dent Site Engineer 9 9.0
Position S —
upetvision 21 21.0
Engineer
Other 7 7.0
High studies 11 11.0
Rseg)e (r)lr':jdffélt Bachelor 74 74.0
Qualification High School 5 5.0
Diploma 10 10.0
5 years and less 16 16.0
Respondent 5-10 years 23 23.0
Years of 10- 15 years 17 17.0
Experiance 15 years and 44 44.0
above
1. Number of 10 and below 78 78.0
executed projects 11-20 13 13.0
during the last 21-30 5 5.0
five years 31-40 3 3.0
more than 40 | 1.0
The Dollar Value Less than 1 25 25.0
of Construction From 1 to less
Projects than 5 33 330
Performed within | From 5 to less 12 12.0
the Last five than 10 '
Years (Million |y 1 ¢ than 10 30 30.0
Dollar)
: Buildin 35 35.0
Typ ¢ of Projects Infrastructgure 7 7.0
in the Company —
Building 58 530
&lInfrastructure '
Total 100 100.0
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3.6 Instrumentation

In order to achieve the goal of this study, the researcher used a 68-
item questionnaire, the questionnaire was conducted through the
researcher’s experience. The questionnaire is composed of four sections;
the first section focused on primary profile such as company location,
establishment year, average of workers, company classification, position,
qualification, years of experience of the respondent, executed project
number and project value of the executed projects. The second section
consisted of thirteen questions about evaluating the current level of the
implementation of material supply chain management in the construction
sector in West Bank. The third section is 34 items that test the current
practices of material supply chain process in addition the adopted methods
for materials order and criteria/s used for supplier selection. The final
section i1s a 27 items of Identification of the challenges that face the
Contractors through the Material Supply Chain Process in addition to 7
items of barriers of implementation material supply chain management in

the construction sector in West Bank.

The scores of responses of the questionnaire items were calculated
according to a five-point Likert scale for the responses in which always =5
points, often =4 points, sometimes = 3, seldom = 2 points and never = 1
point. On the other hand , (5 Serious problem ,4 Significant problem,3
Some problem,2 Little problem and1for No problem at all) for Importance

degree.
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3.7 Validity of the Questionnaire

The validity of the questionnaire has been ensured through rating it
by a jury of experts at An-Najah National University. The respondents’
notes and the jury's suggestions were considered to modify and improve the
questionnaire's content and wordings by omitting, adding or rephrasing

bringing the questionnaire of a 68 item.

3.8 Reliability of the Questionnaire

Reliability of the questionnaire is calculated through using Cronbach
Alpha formula for the total degree. It was found that the total degree is
(0.937) and the following table shows the details:

Table (5) : Cronbach Alpha formula for the study tool

Domain Items Cronbach Alpha
Current Practlc§s of Material Supply 134 0.895
Chain Process
Identification of the challenges that
face the Contractors Through the 35-61 0.936
Material Supply Chain Process
problems of implementation material

supply management in the 62-68 0.729
construction sector in West Bank
Total Degree 68 0.937

3.9 Procedure

The final draft of the questionnaire was distributed to contracting
construction companies in West Bank. It took about eight weeks for the
questionnaire to be distributed, collected, and returned to the researchers.

The respondent number of questionnaires was 100 questionnaire, 46 hard
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copy and 54 were gathered by the internet. No questionnaire has been

excluded.

3.10 Data Analysis

Collected data were analysed using (SPSS-17) to answer the
questions of the study. Means, frequencies, standard deviations and
Pearson correlation matrix. To analyze the results, the researcher used the

following scale to represent the estimation level of employees’ responses.

4.20 and more - 84.0 % and more Very High

3.40-4.19 -63.0 - 33.3% High
2.60-3.39 - 51.0 - 67.3 %0 Moderate
1-30- 2.59 - 36.0 - 51.83 "% Low

Less than 1.8 — 35.2% and less Very Low

3.11 Interviews

3.11.1 Interviews design

Interviews with some local contractors, top managers, projects
managers and site engineers were held randomly, so as to survey the
current situation of contractors companies by adopting the semi-structured

approach for interviews.

Ten interviews were held in this research, five interviews included

contracting companies in Ramallah including first class contracting
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companies who have a valid membership in the Palestinian Contractors
Union. The other five interviews were held in Nablus city also included the
contracting companies in Ramallah including first class contracting
companies who have a valid membership in the Palestinian Contractors

Union.

Fourteen interview questions have been asked and these questions

are shown in Appendices C and D.

3.11.2 Interviews analysis

Data collected from the semi-structured interviews were analyzed
using a qualitative method for analyzing, this approach analyze and identify
the data, and describes it in details and explains the main factors of the

topic of research.
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Chapter Four
Data Analysis
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Chapter Four

Data Analysis

4.1 Introduction

This study aimed at identifying implementation of material supply
management in the construction sector in West Bank. It also aimed at

identifying the effect of several variables on the responses.

After data collection the researcher analysed it based on the
methodology that was mentioned in the previous chapter. The researcher
used mixed quantitative and qualitative methods of analysis. The
quantitative part is consisted of a questionnaire and the qualitative part is
consisted of semi-structured interviews to improve and increase research

validity and reliability.
4.2 Questionnaires analysis

To accomplish the aims of the study, the researcher analyzed the data
in accordance with the study questions and hypothesis and the results were

as follows:



41

Section One: Results related to section two of questionnaire

Table (6): Distribution of study Sample for the implementation of

MSM.
Variable Class Frequency | Percentage %
Material procurement 12 12.0
purchasing raw 7 70
1. What is your materials '
perception of | Suppliers relationships 3 3.0
material supply A Tool to control 1 1.0
management? inventories '
Project management 16 16.0
Customer Satisfaction 1 1.0
All of the above 60 60.0
2. Does your Yes 25 25.0
Company have No 42 42.0
material supply
management Partially Existing 33 33.0
department?
3. Does your Yes 10 10.0
company have No 90 90.0
glf%?nhgesgllgd Partially Existing
4. Does your Yes 92 92.0
company have No 1 1.0
inventories? Partially Existing 7 7.0
5. Are Yes 78 78.0
materials No 14 14.0
stored in places
suitable for Don't Know 8 8.0
their safety?
6. Has your Yes 3 3.0
Company got No 87 87.0
gfrtlfﬁ(za 0 Don't Know 10 10.0
7. Does the Yes 92 92.0
Contractor's No 4 4.0
Engineer Exist
at the Site Don't Know 4 4.0

Permanently?
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Variable Class Frequency | Percentage %

8. Does your Yes 82 82.0
company have No 17 17.0
suppliers . Don't Know 1 1.0
documentation?
9. Do you use Yes 74 74.0
special forms No 24 24.0
for material Don't Know 2 2.0
management?
10. Is there any Yes 50 50.0
recorded cases No 44 44.0
for complains
from the
construction Don’t Know 6 6.0
team for late
delivery of
materials?
11. Do you Yes 71 71.0
have any No 27 27.0
partnership
agreements Don’t Know 2 2.0
with any of
your suppliers?
12. Do these Yes 56 56.0
partnerships No 34 34.0
include any
contractual Don’t Know 10 10.0
agreements?
13. How do Important 75 75.0
you value Unimportant 2 2.0
partnership
with your Normal 23 23.0
suppliers?

Total 100 100.0

This table illustrates the percentages of responses for section two of
the questionnaire which talk about general assessment for the current

material supply management in construction projects.
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Section Two: Results related to Study Questions

1. Results related to the First Question. What is the degree of the

quality of current practices of material supply chain process?

To answer this question, means, standard deviations, and estimation

level were used as shown in following tables:
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Table (7): Means, Standard Deviations and estimated level of the
current practices of MSM process of the first phase.

Lz NN
=

| =2 2 | £S5 | & | &2
= = g g < = .*g 5 E g
Z --.1 'q= et D =t = o— D
Sz = = s 3 51 =

Z = S = =

<o (-

Estimating the antity of the Ver
1 2 g quantity 475 | 053 | 95.0 Ty

needed materials per each item High
Using software or computer

2 6 applications such as Microsoft | 4.57 | 0.84 | 914 V@ry
. . High
Excel for preparing the estimates
Identifying the needed materials
3 1 for ‘eac'h item once you receive the 453 079 | 906 Vgry
project's drawings and High
specifications
Involving the project manager or Ver
4 7 construction team in the estimation | 4.33 | 0.89 86.6 oY K
process g
Depending on the prices of Ver
5 10 | suppliers and manufacturers on | 4.27 | 0.61 85.4 Higl}ll

preparing the project estimate
Scheduling a meeting with the
project manager and the
6 11 construction team to re-estimate the | 4.10 | 1.10 82.0 High
project quantities after you win the
bid
Defining any special requirements
for the project
Identifying the materials according
8 5 the availability or the need for | 4.00 | 0.99 80.0 High
making them
Establishing a schedule for material
requisition according the type of
material, the quantity needed and
dates to be on site
Establishing  historical  prices
10 9 database for the materials 'in order 375 | 1.0% 750 High
to be used for preparing the
estimate for the future projects

4.08 | 0.73 81.6 High

390 | 1.02 | 78.0 High

1 3 Inclu@e your key .supph'er's. m| 35| 105 64.4 Moder
planning and goal setting activities ate

12 ] Therg 1s coprdmgﬂon between the 391 | 124 64.2 Moder
functional disciplines and stages ate

Total 4.05 | 0.90 81.0 High
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Table (7) shows that the total degree of the quality of current
practices of material supply chain process of the first domain (Bidding
Phase: Estimate, preparation & Submission) was (81.0%) which suggests
high levels of estimation. The highest mean was given to the item
(Estimating the quantity of the needed materials per each item). The lowest
was for the item (There is coordination between the functional disciplines
and stages).

Table (8): Means, Standard Deviations and estimated level of the
current practices of MSM process of the second phase.

5 g = 4 g)n =
< g = 2 |Z8|8 | &~
s | 58 E S EEER £
Y - = 8§35 |E°
5, 2 T A =
13 19 Negotiating the prices directly 467 10471934 Vf:ry

with the suppliers ’ High
Verifying that the supplier is
capable to deliver the right

14 | 14 |materials with the right| 4.51 |0.75|92.0 Ee‘z
quantity at the right time to 18
the right place
Recruitment  offers  from Very

15 16 different suppliers 4.41 10.65)388.2 High
Purchasing the materials from Ve

16 15 previous  suppliers  with | 4.24 |0.47|84.8 Higl};

previous project

Pre-qualify the suppliers and
17 13 make documentations for| 4.02 | 1.05|80.4 | High
qualified suppliers

Selecting the winner supplier :
18 17 based on the lowest prices 3.77 | 1.01175.4 | High

Considering suppliers with
19 18 higher prices for quality| 3.65 |1.04|73.0| High

1ssues

Total 4.18 |0.38|83.6| High
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Table (8) shows that the total degree of the quality of the current
practices of material supply chain process of the second domain (Vendor
Selection) was (83.6) which suggests high levels of estimation. The highest
mean was given to the item (Negotiating the prices directly with the
suppliers), and the lowest was given to the item (Considering suppliers

with higher prices for quality issues).
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Table (9): Means, Standard Deviations and estimated level of the
current practices of MSM process of the third phase.
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Check the materials to make sure
that the delivered materials
20 28 | meets the specifications, | 4.65 | 0.55
quantities and the timeframe

O

(8

S
=
=

specified

Specify for the suppliers the

release dates of and the exact Very
21 27 location for materials delivery to 4471075 | 89.4 High

avoid materials re-handling
Issuing purchase order to the
winner supplier in order to
22 23 | organize the relationship | 4.23 | 0.98 | 84.6
between the contractor and the
supplier

Requesting a material sample
23 22 | from the supplier for testing it |4.19 | 0.87 | 83.8 | High
before the material is ordered

Very
High

Obtaining the material
24 | 20 |requisition schedule that | 4.14 | 0.98 | 82.8 | High
prepared by site staff
Requesting materials directly by :
25 | 24 the field staff 3.8310.89 | 78.6 | High
. 5 .
2% 2% Qrdermg 1QQA) of the estimated 3271130 | 65.4 Mod
1tems quantities at once erate
27 75 Us1'ng JIT (Just in Time) 3911090 | 642 Mod
delivery system erate

Using technological systems
28 21 |such as bar codes, EDI, RFID | 2.31|1.29 | 46.2 | Low
etc. for material control

Total 3.81]0.54 | 78.2 | High

Table (9) shows that the total degree of the quality of current

practices of material supply chain process of the third domain (Material
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Procurement) was (78.2) which suggest high levels of estimation . The

highest mean was given to the item (Check the materials to make sure that

the delivered materials meets the specifications, quantities and the

timeframe specified), and the lowest was for the item (Using technologies

such as bar codes, EDI, RFID etc. for material control).

Table (10): Means, Standard Deviations and estimated level of the
current practices of MSM process of the fourth phase.

. = 2 [ o
2= w |2 S| @ o
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Keep generating the material
requisition forms in which the Ve
29 | 29 |material description, quantities | 4.56|0.62 | 91.2 Hiri
needed, dates when the materials &
are needed and locations
Verifying the material received Ve
30 | 30 |against the material ordered by | 4.41 | 0.87 | 88.2 oy
High
tests
Keeping a track record of the
supplied materials, remaining Very
332 balance and the installed 3-89 1.03 1 79.8 High
materials
32| 31 |Recording any problems in the| 5 o0l 15| 783 | igh
delivered materials
13| 33 The' d1str1butelT or supplier 3041311 6038 Mod
provides an on-site truck erate
Total 3.9410.70 | 78.8 | High

Table (10) shows that the total degree of the quality of current

practices of material supply chain process of the fourth domain

(Construction) was (78.8) which suggest high levels of estimation. The

highest mean was given to the item (Keep generating the material
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requisition forms in which the material description, quantities needed, dates
when the materials are needed and locations). The lowest was for the item
(The distributer or supplier provides an on-site truck).

Table (11): Means, Standard Deviations and estimated level of the
current practices of MSM process of the fifth phase.
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Conducting comprehensive
assessment for the material
supply chain process through :
34| 34 the mentioned phases to avoid 3.75 | 1081 75.0 | High
the mistakes and develop this
process in the future projects
Total 3.75 | 1.08 | 75.0 | High

Table (11) shows that the total degree of the quality of current
practices of material supply chain process of the fifth domain (Post-
Construction) was (75.0) which suggest high levels of estimation.

Table (12): Means, Standard Deviations and estimated level of the
current practices of MSM process of the phases and the total degree.
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1 2 | Sourcing (Vendor Selection) | 4.18 | 0.38 | 83.6 High
o | | |Bidding Phase (Estimate,| 5150|810 High
preparation & Submission
3 4 | Construction 3.941 0.70 | 78.8 High
4 3 | Material Procurement 3.81| 0.54 | 78.2 High
5 5 | Post construction 3.75| 1.08 | 75.0 | High
Total 399|045 | 79.8 | High




Table (12) shows that the total degree of the current practices of
material supply chain process of total degree was (79.8) which suggest high
levels of estimation. The highest mean was given to the second domain

(Sourcing (Vendor Selection)).The lowest was for the fifth domain (Post-
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construction).

2. Results related to the Second Question. What is the adopted

methods for the material order?

percentages as shown in following table.

Table (13): Frequencies and percentages for the adopted methods for

the material order

To answer this question, the researcher used frequencies and

%)
. 3 22 | .
= & 5| 2% &
= 5 |

= =
1 | Telephone 6 6.0 4
2 | Fax 2 2.0 7
3 | Personal meeting 8 8.0 2
4 | E-mail 2 2.0 7
5 | Internet, Tel, Personal meeting 2 2.0 7
6 |All 46 46.0 1
7 | Tel, P. personal meeting E-mail 5 5.0 5
8 | Tel, Fax, personal meeting, E-Mail 7 7.0 3
9 | Tel and E-mail 6 6.0 4
10 | Internet, Tel, Fax and personal meeting 4 4.0 6
11 | Tel, Fax and personal meeting 8 8.0 2
12 | Tel and personal meeting 2 2.0 7
13 | None 2 2.0 7

Total 100 100.0
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Table (13) shows that the highest frequency of an adopted methods
for the material order according to the respondents was (All) which got
(46.0%) then Personal meeting and Tel, Fax and personal meeting . The
lowest were Fax, E-mail, Internet, Tel, Personal meeting, Tel and personal

meeting and none of any method.

3. Results related to the Third Question. What is the used criteria/s

for supplier selection?

To answer this question, the researcher used frequencies and

percentages as shown in following table:
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Table (14): Frequencies and percentages for the used criteria/s for
supplier selection

S
4

Method
Frequency
Percentage

%
Rank

Availability, Good Quality, Competitive
1 | pricing- Cost, Reliable delivery, Flexibility in
accommodating contractor's changes/request
Availability, Good Quality, Competitive
2 | pricing- Cost, Reliable delivery, Financial | 23 | 23.0 1
facilitations

Availability, Good Quality, Competitive
pricing- Cost, Reliable delivery, Flexibility in

AN
»
o
o)

3 | accommodating contractor's changes/request, | 2 2.0 7
Personal  relationship and  Financial
facilitations

Availability, Good Quality, Competitive
pricing- Cost, Reliable delivery, Sign long

4 term agreement/enter into partnership and 16 | 160 3
Mutual interests

5 Al 18 | 18.0 2

6 Good Quality, Competitive pricing- Cost, 6 6.0 4
Reliable delivery and Financial facilitations. '

7 | Competitive pricing- Cost 4 4.0 6

8 | Good Quality 2 2.0 7

9 | Reliable delivery 4 4.0 6

10 | Mutual interests 2 2.0 7

11 | Financial facilitations 2 2.0 7

12 Avgilability, Good Quality and Reliable 4 40 6
delivery
Good Quality, Competitive pricing- Cost and

13 : : 6 6.0 4
Reliable delivery

14 Cor'n'pet.itive pricing- Cost and Financial 5 50 5
facilitations

15 | None 2 2.0 7

Total 100 100.0

Table (14) shows that the highest frequency of the used criteria/s for

supplier selection were (Availability, Good Quality, Competitive Pricing-



53

Cost, Reliable delivery, Financial facilitations) which got (23.0%) then

(All) which got (18.0%) according to the study sample responses.

4. Results related to the Fourth Question. What is the degree of the

problems that face the contractors through the material supply

chain process?

To answer this question, means and standard deviations and

estimation level were used as shown in following tables:

Table (15): Means, Standard Deviations and estimated level of the
problems through the MSM Process of the first phase.

o S
Q= = E’ 5
- = 2158 2 E3
S | 85 = s (-8 £ g 2
Z ot =1 L = -g = o =]
S 2 = = |83 8 |8~
Z 3 23| 5 | =
=4 A
The misunderstanding
35 35 |between the owner or|[4.08]0.73| 81.6 | High
consultant and contractor
36 | 37 |Incomplete drawings and |, )[4 09| 804 | High
details
37 | 39 |/Ambiguities between plans |y ooy 06| 796 | High
and specifications
Lack of communication :
38 36 between the parties involved 3.8611.02179.2 | High
39 37 Using specifications different 362 1.17| 724 | High
from those commonly used
Total 3.9110.79 | 78.2 | High

Table (15) shows that the total degree of the problems that face the

Contractors through the Material Supply Chain Process of the first domain

(Bidding Phase (Material Takeoff and identification) was (78.2) which

suggest high levels of estimation. The highest mean was given to the item
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(The misunderstanding between the owner or consultant and contractor).
The lowest was for the item (Using specifications different from those
commonly used).

Table (16): Means, Standard Deviations and estimated level of the
problems through the MSM Process of the second phase.

w 'g @ | 2 =
28 2« | EE|& |8
o ~— = E = < = "E ° < T)
S |82 o S| B= 38X Ez
.= — = | @ = =
Sz =835 5 | %
4 5 2T | A =
Incomplete proposals
(Suppliers did not include all :
40 1 4l the documents with the 3.64) 092 1728 | High
proposal)
41 | 40 Lack of mforma.tlon about the 357| 1.04 | 714 | High
suppliers
4 | 1o Time waste. of 1nvest1gat1ng 336 1.11 | 672 Mode
non-qualified suppliers rate
Total 3.52 | 0.90 | 70.4 | High

Table (16) shows that the total degree of the problems that face the
contractors through the material supply chain process of the second domain
(Sourcing (Vendor Selection) was (70.4) which suggest high levels of
estimation. The highest mean was given to the item (Incomplete proposals
(Suppliers did not include all the documents with the proposal)).The lowest

was for the item (Time waste of investigating non-qualified suppliers).
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Table (17): Means, Standard Deviations and estimated level of the
problems through the MSM Process of the third phase.

o £ @ | =
= g ) E g %1) 2
S : = £ S SE | 2| &
z | = £ k) S TS| aX|E 3
s g = = 55|88 |[g7
z g a3 | & =
43 | 46 | LAt approval of submittal by | 5 o9 | 95 | 798 | High
the Supervisor Engineer
Lack of communication :
4 A between the parties involved 3.80) 1.05 | 76.0 | High
45 | 43 Unavgllablhty of  required 375| 120 | 750 | High
material
46 | 45 Incoqect submittals by the 366| 096 | 732 | High
suppliers
Late submittals by the
47 | 44 | contractor to be approved by |3.62| 097 | 72.4 | High
the Supervisor Engineer
Lack of coordination and
48 | 48 | misunderstanding between | 3.43 | 1.19 | 68.6 | High
contractor and supplier
Total 3.70| 0.80 | 74.0 | High

Table (17) shows that the total degree of the problems that face the
contractors through the material supply chain process of the third domain
(Material Procurement) was (74.0) which suggest high levels of estimation
. The highest mean was given to the item (Late approval of submittal by the
Supervisor Engineer).The lowest was for the item (Lack of coordination

and misunderstanding between contractor and supplier).




Table (18): Means, Standard Deviations and estimated level
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problems through the MSM Process of the fourth phase.

of the

£ NE
28 . 28| 8|3
s| & & E S |E2| 5|87
= O d) S T = = g =
“ 3% = = |5%| 8 |52
z 8l g2
o -
49 | 49 | Late deliveries 3.98 | 0.89 |79.8 | High
50| so |Material “does ot meet) ;.5 69 | 750 | High
specifications
Re-handling of  materials-
51 51 Materials have to be moved 373 | 0.88 | 74.6 | High
from one place to another
before being installed
59 56 Poor cgmmunlcatlon between 362 | 094 | 724 High
the parties involved
53| 57 Receiving, handlmg.and storage 357 | 1.09 | 71.4 | High
of the unused materials
54| 55 | Materials damaging 3.44 | 1.09 | 68.8 | High
Warehouses are insufficient or .
55| 52 t0o far from the site 342 | 1.02 | 68.4 | High
56 | 53 | Materials waste 330 | 125 | 66.0 | Mod
erate
57| 54 | Theft 327 | 130 | 65.4 | Mod
erate
Total 3.56 | 0.76 | 71.2 | High

Table (18) shows that the total degree of the problems that face the

contractors through the material supply chain process of the fourth domain

(Construction) was (71.2) which suggest high levels of estimation. The

highest mean was given to the item (Late deliveries).The lowest was for the

item (Theft).
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Table (19): Means, Standard Deviations and estimated level of the
problems through the MSM Process of the fifth phase.

E L] S
s g - T = > |3
s =& g S |€€| £ |8°¢
z | = .8 3 S =R = 3
ERE = = | 83| £ |52
Z 3 a5 | 5 |=
o A
No possibility that surplus
58 | 59 | materials can be returned to | 3.54 0.94 | 70.8 | High
the supplier
59| sy |No storage for the surplus | 5 45 | 4 15 | 69g | High
materials
60| 61 |Salvage losses for the | 5 0| o5 | 695 | High
surplus materials
Charging penalties by the Mod
61 | 60 |suppliers for the returned | 3.19 1.06 | 63.8 crate
materials
Total 3.42 0.79 | 68.4 | High

Table (19) shows that the total degree of the problems that face the
contractors through the material supply chain process of the fifth domain
(Post-Construction) was (68.4) which suggest high levels of estimation.
The highest mean was given to the item (No possibility that surplus
materials can be returned to the supplier).The lowest was for the item

(Charging penalties by the suppliers for the returned materials).
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Table (20): Means, Standard Deviations and estimated level of the
problems through the MSM Process of the phases and the total degree.

: s
= S = « | TS| & 3
s |5 E = S | S8| § |§°%
S |Es g < =S| 5 | Ez
S @ s > s -
z § a 28 2|3
o A
Bidding Phase  (Material :
! ! Takeoff and identification) 3911 0.79 1 782 | High
2 3 | Material Procurement 3.70 | 0.80 | 74.0 | High
3 4 | Construction 3.56 | 0.76 | 71.2 | High
4 2 | Sourcing (Vendor Selection) | 3.52 | 0.90 | 70.4 | High
5 5 | Post-Construction 342 | 0.79 | 68.4 | High
Total 3.62 | 0.64 | 72.4 | High

Table (20) shows that the total degree of the problems that face the
contractors through the material supply chain process of total degree was
(72.4) which suggest high levels of estimation. The highest mean was given
to the first domain (Bidding Phase (Material Takeoff and

identification)).The lowest was for the fifth domain (Post-Construction).

5. Results related to the Fifth Question. In what level company is
facing challenges when implementing current practices of material

supply chain process?

To answer this question, the researcher used means and standard

deviations and estimation level as shown in following tables.
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Table (21): Means, Standard Deviations and estimated level of the
challenges of implementing MSM practices.

) '% - = °\° e
[72] £ oy
s T E 5 255 F £s
z |5€ g s E€| 5 |£2
z 8 ~ 28| 5 | &
=4 A
61 | 65 | Hidden cost 3.52 | 1.43 | 704 | High
62 | 64 | Insufficient vendor support 3.50 | 1.41 | 70.0 | High
63 | 62 Res.ources shortages e.g. no 346 | 149 | 692 Mod
maintenance and update erate
64 | 61 Resistance to change from 319 | 155 | 638 Mod
employees erate
65 | 67 Integration with supplier’s 311 | 145 | 622 Mod
system erate
Skills shortages e.g. Mod
66 | 63 | Computer illiteracy within| 2.93 | 1.64 | 58.6
erate
the company
Integration  with  existing
67 | 66 246 | 1.50 | 49.2 | Low
system
Total 3.16 | 092 | 632 | Mod
erate

Table (21) shows that the total degree of the problems that the
company face when implementing current practices of material supply
chain process was (63.2) which suggest moderate level of estimation. The
highest mean was given to the problem (Hidden cost).The lowest was for

the problem (Integration with existing system).

Section Three: Results related to Study Hypothesis

1. Results related to the First Hypothesis. There are significant
statistical differences at (o =0.05) in the responses degree of the

implementation of material supply management in the construction
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sector in West Bank attributed to the variables of company

classification

To test this hypothesis, One Way ANOVA test was used and the

tables below show the results.

Table (22): Frequencies, Means and Standards Deviations of the
implementation of MSM according to company classification.

implementation of material

supply management in the

construction sector in West
Bank

First class 46 3.94 0.47
Second 19 4.04 0.26
Third 16 4.08 0.59
Fourth 9 4.37 0.21
Fifth 10 3.71 0.33
Total 100 3.99 0.45

Table (23): Results of One Way ANOVA of the implementation of
MSM according to company classification.

Between

Groups
Within | 16 512 | 95
Groups
Total 20.414 | 99

0.190

3.167

0.017*

* The mean difference is significant at the 0.05 level.

Table (23) shows statistical significant differences at (a =0.05) on

the implementation of material supply management in the construction

sector in West Bank attributed to the variable of company classification.
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The significant value was (0.017) which is less than (0.05) so the

alternative hypothesis was accepted.

In order to explore the differences between the means of company
classification, LSD test for post hoc comparisons was used and the results
are shown in table (20).

Table (24): Results of LSD Test for Post Hoc Comparisons of the
implementation of MSM according to company classification.

implementation of company
material supply classification Third Fourth
management in the Level s
construction sector in First -0.43525%
West Bank Fifth -0.37094* | -0.66163*

* The mean difference is significant at the 0.05 level.

Table (24) shows that between (First class) and (fourth class) in
favor of (Fourth class). And between (Fifth class) and (Third and fourth

class) in favor of (Third and fourth class).

2. Results related to the Second Hypothesis. There are significant
statistical differences at (o =0.05) in the responses degree of the
effective implementation of material supply managementin the
construction sector in West Bank attributed to the variables of

employees' perception of material supply management.

To test this hypothesis, One Way ANOVA test was used and the

tables below show the results
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Table (25): Frequencies, Means and Standards Deviations of the
implementation of MSM according to employees' perception of MSM.

; : :
employees' perception of material supply N Mean S.D
management
N . Material procurement 12 3.98 047
1mpfemetnt2.1t;0n purchasing raw materials 7 3.95 1040
ot ma elrla Suppliers relationships 3 4.20 |0.26
SUPPLY A Tool to control
management . ) 1 414 |——
in the mventories
. Project management 16 3.91 ]0.50
construction : .
sector in West Customer Satisfaction 1 3.44
Bank All of the above 60 4.02 1045
Total 100 3.99 10.45

Table (26): Results of One Way ANOVA of the implementation of
MSM according to employees' perception of MSM.

implementation | Source of | Sum of Mean .
. . df F Sig.
of material variance | Squares Square
supply Between
management Groups 0.638 6 0.106
in the Within 0.500 | 0.807
construction Groups 19.776 | 93 | 0213
sector in West
Bank Total 20414 | 99

* The mean difference is significant at the 0.05 level.

Table (26) shows no statistical significant differences at (o =0.05) on
the implementation of material supply management in the construction
sector in West Bank attributed to the variable of employees' perception of
material supply management. This means that the alternative hypothesis

was rejected as the significant value was (0.807) which is more than (0.05).

3. Results related to the Third Hypothesis. There is significant
statistical relationship at (o =0.05) between the current practices of

material supply chain management in the construction sector in
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West Bank and problems that face suppliers in providing

materials.

To test this hypothesis, Pearson correlation matrix was used and the
tables below show the results:

Table (27): Pearson correlation matrix between the current practices
of MSM and problems that face suppliers in providing materials.

The problems that Current practices of material supply chain
face the management in the construction sector in West
Contractors Bank
Through the Pearson Correlation 0.235*
Material Supply _ _
BRO Sig. (2-tailed) 0.018

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

Table (27) shows that the alternative hypothesis was accepted and
that there 1s a statistical significant relationship at (a0 =0.05) between the
current practices of material supply management in the construction sector
in West Bank and problems that face suppliers in providing materials; the
correlation was (0.235) and significant value was (0.018) which is less than

(0.05).

4. Results related to the Fourth Hypothesis. There is significant
statistical relationship at (o =0.05) between implementation of
material supply management in the construction sector in West
Bank and suppliers participation in planning and establishing

project objectives.

To test this hypothesis, Pearson correlation matrix was used and the

tables below show the results:
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Table (28): Pearson correlation matrix between implementation of
MSM and suppliers participation in planning and establishing project
objectives.

suppliers implementation of material supply management
participation in in the construction sector in West Bank
planning and Pearson Correlation 0.891*
establishing project . _
objectives Sig. (2-tailed) 0.000

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

Table (28) shows that the alternative hypothesis was accepted and
there is a statistical significant relationship at (o =0.01) between
implementation of material supply management in the construction sector
in West Bank and suppliers participation in planning and establishing
project objectives; as the correlation was (0.891) and significant value was

(0.000) which is less than (0.01) which is accepted.

5. Results related to the Fifth Hypothesis. There is significant
statistical differences at (o =0.05) between implementation of
material supply chain management in the construction sector in

West Bank and suppliers selection criteria.

To test this hypothesis, Pearson correlation matrix was used and the
tables below show the results:

Table (29): Pearson correlation matrix between implementation of
MSM and suppliers selection criteria.

) implementation of material supply chain management
Suppl{ers in the construction sector in West Bank
sel'ectlf)n Pearson Correlation 0.694*

criteria - -
Sig. (2-tailed) 0.000

**_Correlation is significant at the 0.01 level (2-tailed
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Table (29) shows that the correlation was (0.694) and significant
value was (0.000) which is less than (0.01); which means the alternative
hypothesis was accepted and there is a statistical significant relationship at
(a0 =0.01) between implementation of material supply chain management in

the construction sector in West Bank and suppliers selection criteria.

Results related to the Sixth Hypothesis. There is significant
statistical relationship at (o =0.05) between implementation of material
supply chain management in the construction sector in West Bank and

company performance.

To test this hypothesis, Pearson correlation matrix was used and the
tables below show the results:

Table (30): Pearson correlation matrix between implementation of
MSM and company performance.

implementation of material supply chain management
company in the construction sector in West Bank
performance Pearson Correlation 0.869*
Sig. (2-tailed) 0.000

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

Table (30) shows that the correlation was (0.869) and significant
value was (0.000) which 1s less than (0.01) which is accepted and means
that there is a statistical significant relationship at (o =0.01) between
implementation of material supply chain management in the construction

sector in West Bank and company performance.
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4.3 Interview Analysis

Interviews conducted as supplementary tool to obtain more
information that reflected the situation of material supply chain

management practices in contracting companies.

Semi-structure interviews were conducted by the researcher with the
interviewee in administrative levels that are distributed for Contractors,

General Manager, Team Leader, CEO and Project Manager.

Questions of interview was analysed and results are shown in table

(28) below.

Table (31): Percentage responses for MSM problems that face
contractors in WB.

Issue Positive responses | Negative responses
Project completion delays 100 0.00
Financial losses 70.0 30.0
Price changqs through 20.0 20.0
execution

Inventories unavailability 60.0 40.0
Material supply problems 70.0 30.0
Material import problems 100 0.00

The results of these interviews will be discussed in chapter five (

Discussion).



67

Chapter Five

Discussion
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Chapter Five

Discussion

5.1 Overview

This chapter discusses and evaluate the results obtained from this
research by analyzing interviews, and using “SPSS” program for
questionnaire analysis. Also it presents the current practices for MSCM for

construction projects in West Bank.

Furthermore a framework for applying MSCM practices on
construction projects is developed from the best practices that have been

consensuses from contractors.
5.2 Results Discussion
5.2.1 Interviews Discussion:

According to the analysis that have been done in chapter four and the
results that was summarized in table (31), it was shown that the majority of
responses agreed on the existence of real problems in material supply
process, which need to be solved. These problems can be summarized as
project completion delays, financial losses, price changes through

execution, inventories availability, and material supply problems.
Project completion delays

It was found that 100% of the sample interviews agreed that they

have problems which affect the project completion date and cause delays
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due to several reasons such as: political issues, change orders from the
owner, inefficient safety issues in the site, project type itself, scarcity of
skilled labors, late approval of submittal by the supervisor engineer,

suppliers can’t meet the current demand.

Financial losses

According to table (31) it is shown that 70% of companies faced big
financial losses due to the project delays which include operational and

overhead expenses, and penalties.

Price changes through execution

80% of companies suffers from the price changes through project
execution, especially when the materials prices increase (eg. steel prices are
not stable), thus it will increase the cost of the project and may lead to

losses.

Inventories unavailability

60% of companies do not have warehouses and this is due to their
perception that inventories increase the cost of handling, transportation, and
facilities, which sometimes lead to material shortage for some activities of

the project.

On the other hand 40% of companies do have warehouses either for

equipment, excess materials, or materials needed for the whole project, and
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this warehouses are distributed according to the project sites and

company’s geographical location.

Material supply problems

Material supply in construction projects suffers from many problems
such as late deliveries, quality and quantity are not as required and
unavailability of materials. And 70% of companies agreed on these

problems.

Material import

100% of companies manifested that materials importing is
considered as a difficult process due to the long process and the complexity
of procedures that Israeli occupation government forced on Palestinians,
which usually cause a late delivery of materials, and increase the cost of

material.

5.2.2 Questionnaire Discussion

This part express a discussion for the results that have been
mentioned in the previous chapter which explore and assess the current
practices for material supply chain management, and the problems and

challenges in applying these practices.

This study is done through answering the five questions of the study

and check the validity of the hypothesis that have been set for this research.
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General assessment for material supply process in construction

projects:

Results for this section of questionnaire are shown in table (6) in
chapter four. Questions of this part concern about the term of material
supply chain management, general practices of material supply

management, and quality issues for services and material.

According to table (6) it was found that 60% of employees have the
right perception about the MSCM which seems to be moderate level and
need for improvement. Statistics also shows that 42% of companies don’t
have a material supply chain management department, which negatively
affect the process of material supply. This means that there is a weakness in
the management, and top managers are not aware of the importance of this

trend of management for construction projects.

87% of companies ensure that they do not have ISO certificate and
this may affect companies’ performance, decrease the opportunity of the
company to expand in foreign markets, and reduce international
competitiveness; as Implementing International Standards in construction
not only provides technical advantages, but also social, economic and
environmental gains for construction industry, regulators and consumers
which support project management life cycle as a whole. On the other hand
a high percentage of contracting companies (90%) cares about checking
materials quality once they deliver and this improve the quality of the

project.
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For inventories 92% of companies have their own inventories; this
may contradict with the result from interviews due to the fact that there are
two types of inventories for construction projects: inventories in site
(temporary) which is used for projects equipment and day to day materials,
and permanent inventories for company assets, material inventory and
excess materials. Also results shows that materials are stored efficiently in

inventories.
Discussion related to research question

1. What is the degree of the current practices of material supply chain

process?

As table (12) shows that the total degree of the quality of current
practices for material supply chain management was (79.8) which conclude
that contractors companies are in a high level of applying the practices of
MSCM, especially during the second phase (vendor selection) which was
(83.6). But the fifth phase (post-construction) had the lowest mean for

applying MSCM practices.

As a result, attention must be given to the fifth phase of the project,
which concentrate on conducting comprehensive assessment for the
material supply chain process through the mentioned phases to avoid the

mistakes and improve this process in future projects.

The best practices that most companies agreed on was estimating the

quantity of the needed materials per each item, negotiating the prices
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directly with the suppliers, checking the materials to make sure that the
delivered materials meets the specifications, quantities and the timeframe
specified, and keep generating the material requisition forms in which the
material description, quantities needed, dates when the materials are needed

and locations.

On the other hand using technological systems such as bar codes,
EDI, RFID etc. for material control gained the lowest response from
contractors. This may be due to the lack in skilled labors, not following the

technological updates and unawareness to the importance of these systems.

2. What is the adopted methods for the material order?

Methods for material order from suppliers can be personal meetings,

telephone, fax, internet, and e-mail.

Table (13) shows the frequency of adopting methods that contractors
prefer and it shows that contractors prefer mostly personal meetings, as this
method can provide contractors more accurate information about the
suppliers and materials status. The other method that came after this

method can be Telephone for dealing with approved suppliers.

Internet, fax and e-mail was the least using by contractors. This may
refers to the fact that the direct speech is more effective and offer more
Persuasion and this is agreed with Arnold study (The Persuasive Style of

Debates in Direct Speech in Thucydides, 1992).
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3. What is the used criteria/s for supplier selection?

Results shows that the common adopted criteria’s for
suppliers selection was given to the combination of availability, good
quality, competitive pricing-cost, reliable delivery, and financial

facilitations.

4. What is the degree of the problems that face contractors through the

material supply chain process?

Problems that face contractors during material supply were studied
through the five phases of the project (bidding phase, vendor selection
phase, material procurement phase, construction phase, and post-
construction phase). And it was appeared that the bidding phase take the

highest level in facing material supply problems.

Through the bidding phase there have been obviously problems that
face contractors and make the material supply process ineffective, and
these are represented in misunderstanding between owner or consultant and
contractor, incomplete drawings and details, ambiguities between plans and
specifications, lack of communication between the parties involved;
Deming suggested that working with the supplier as a partner in a long-
term relationship of loyalty and trust will improve quality and decrease the
costs of production (Deming, 1982), and using specifications different from

those commonly used.
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Thus the problems that face contractors through the material supply
process will lead to increasing in project by 10%, duration also may be

similarly affected as Bertelsen mentioned in his study. (Bertelsen, 1993)

5.In what level company is facing challenges when implementing

current practices of material supply chain process?

As shown in table (21) in the previous chapter, the total degree of the
problems that the company face when implementing current practices of
material supply chain process was moderate. The most occurring

challenges represents in the hidden cost and insufficient vendor support.

This illustrate that the application of MSCM practices is a critical
engine for the long-term success of construction firms as Benton &

McHenry mentioned. (W.C. Benton, Jr. & Linda F. McHenry, 2010)

Discussion related to Study Hypothesis

H- 1: There are significant statistical differences at (¢ =0.05) in the
responses degree of the implementation of material supply
management in the construction sector in West Bank attributed to

the variables of company classification.

It is approved that there is a significant strong relationship between

the company classification and implementation of MSCM practices.

And it is shown that the third and fourth classes of contractors

companies are the most applying for MSCM practices. The researcher
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attributed this to the size of the organization as it is small companies and
their relationships are specific and this will ease the follow up and control
for all parties involved in the supply chain. Also these companies tend to
improve their system and practices continuously to reach to high classes by

adopting new trends.

H- 2: There are significant statistical differences at (o =0.05) in the
responses degree of the effective implementation of material supply
chain managementin the construction sector in West Bank
attributed to the variables of employees' perception of material

supply chain management.

The results show that there are no statistical significant differences in
the implementation of material supply chain management in construction
sector in West Bank attributed to the variable of employees' perception of
material supply chain management. This can be attributed to the

importance of all terms of material supply chain management definition.

Material procurement, purchasing raw materials, suppliers
relationships, a tool to control inventories, project management, and
customer Satisfaction are all main components of the MSCM definition and
the perception of one of them will affect the implementation of MSCM

practices as a whole.

H- 3: There is significant statistical relationship at (o =0.05) between

the current practices of material supply chain management in the
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construction sector in West Bank and obstacles that face suppliers in

providing materials.

Table (27) in chapter four shows that there is statistical significant
relationship between the current practices of material supply chain
management in the construction sector in West Bank and problems that

face suppliers in providing materials.

This conclude that the current practices of material supply chain
management are insufficient and can’t exceed the problems that occurs in
material supply process, this is due to the fact that contracting companies
are not applying MSCM practices completely and this may refers to the
absence of the material supply chain department in companies (as 42% of
companies answered that they do not have MSCM department). And this
lead to the importance of the effectively implementation of material supply

chain management.

H- 4: There is significant statistical relationship at (o =0.05) between
implementation of material supply chain managementin the
construction sector in West Bank and suppliers participation in

planning and establishing project objectives.

According to table (28) there is strong statistical significant
relationship between implementation of material supply chain management
in the construction sector in West Bank and suppliers’ participation in

planning and establishing project objectives.
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Contractors are aware of the importance of building relationships
with suppliers and 71% of companies ensured that they have partnership
agreements with suppliers; this confirms the importance of this step.
Deming in his book suggested that working with the supplier as a partner in
a long-term relationship of loyalty and trust will improve quality and
decrease the costs of production (Deming, 1982), and this agree with the

result obtained from the sixth hypothesis.

H* 5: There is significant statistical differences at (o =0.05) between
implementation of material supply chain management in the

construction sector in West Bank and suppliers selection criteria.

Table (29) shows that there is a statistical significant relationship
between implementation of material supply chain management in the
construction sector in West Bank and suppliers selection criteria, which
means that the criteria for selecting suppliers positively affect the

application of MSCM.

H- 6: There is significant statistical relationship at (o =0.05) between
implementation of material supply chain managementin the

construction sector in West Bank and company performance.

As can be seen from table (30) there is statistical significant
relationship between implementation of material supply management in the
construction sector in West Bank and company performance. And this

appointed that the effective management of material supply chain for
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construction projects will improve companies’ performance, and will be
reflected on the financial status of the company and its competiveness

advantage in the market.

5.3 A Framework for material supply chain management for

construction projects

The smooth flow of material across the construction supply chain is
considered as a major factor for the successful completion of construction
projects; because it determines the time for materials delivery, the quantity,

the price and the quality needed.

Through literature reviews, interviews, and questionnaire surveys the
researcher developed a framework for material supply chain management
for construction projects in West Bank, this can help contractors to adopt
the material supply chain management for better services and successful

completion of projects.

This framework consists of two main parts, the organizational
orientation and the process orientation which include the best practices of
applying material supply chain management that have been identified by
the questionnaires. The framework is combined from the five phases of the
project (bidding phase, sourcing phase, material procurement phase,

construction phase, and post-construction phase).

The general framework of this paper is depicted in Figure below.
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Organizational Orientation
Cultural Change

Based on the previous results it is seen that it is important to apply
the cultural change in order to make the suggested framework applicable.

This type of change includes five types of changes:
a. Changes in Companies’ Culture: one of the most important changes.

b. Changes in Management Style: it includes change from command and

control management to "team management" style.

c. Changes in Knowledge Management Strategies: Changes to the

knowledge assets of an organization.

d. Changes in technology: Changes to technology infrastructure,

systems, automations and tools.
e. Changes in Development Processes.

These five types of changes are reflected in cultural change and

covered by leadership style and decentralization and communication.

The researcher noticed that the change in management style is vital

when applying new concepts and practices of material management.
Change Management

Change management is necessary for implementation of MSCM
framework. This can be done through the involvement of the people

affected by the changes, and by achieving personal change.
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It is important to build awareness to the change process that makes
team work to be able to achieve effectiveness and efficiency. There are
many challenges that will appear through transforming from traditional
project management to material supply chain management as mentioned in
the survey. Hence, change management is important for the successful
application of MSCM practices, and this is a responsibility of the top
management to raise the awareness of employees about the importance of

these practices.

Process Orientation

Bidding Phase

All projects, whether they involve new construction or expansion of
an existing structure, require the preparation of contract documents after

getting the bid documents.

This phase is composed of Estimation, preparation & Submission. It
is considered as critical phase and requires to be accurate as it contains a lot

of decisions that will affect the success of the project.

This phase is composed from many practices that can be summarized

as below:

1. Estimating the quantity of the needed materials per each item

2. Using software or computer applications such as Microsoft Excel for

preparing the estimates.
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3. Identifying the needed materials for each item once you receive the

project's drawings and specifications.

4. Involving the project manager or construction team in the estimation

Process.

6. Scheduling a meeting with the project manager and the construction

team to re-estimate the project quantities after you win the bid

7. Defining any special requirements for the project.

8. Identifying the materials according the availability or the need for

making them.

9. Establishing a schedule for material requisition according the type of

material, the quantity needed and dates to be on site.

10. Establishing historical prices database for the materials in order to be

used for preparing the estimate for the future projects.

11. Include key suppliers in planning and goal setting activities.

Vendor Tendering Phase

Vendor tendering phase is one of the most important issues that face
companies. The selection of suppliers is done by using a variety of
mechanisms, and it should be based on total cost of using a supplier not

only the purchase price.
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Practices of this phase include the following:

1. Negotiating the prices directly with the suppliers.

2. Verifying that the supplier is capable to deliver the right materials with

the right quantity at the right time to the right place.

3. Recruitment offers from different suppliers.

4. Purchasing the materials from previous suppliers with previous project.

5. Pre-qualify the suppliers and make documentations for qualified

suppliers.

6. Selecting the winner supplier based on the lowest prices.

7. Considering suppliers with higher prices for quality issues.

Material Procurement Phase

Once suppliers have been selected, contracts are in place, and the
products has been designed and specified, the suppliers engage in
procurement transactions that begin with the buyer placing the order and

end with the buyer receiving and paying for the orders. Processes include:

1. Check the materials to make sure that the delivered materials meets the

specifications, quantities and the timeframe specified.

2. Specify for the suppliers the release dates of and the exact location for

materials delivery to avoid materials re-handling.
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3. Issuing purchase order to the winner supplier in order to organize the

relationship between the contractor and the supplier.

4. Requesting a material sample from the supplier for testing it before the

material is ordered.

5. Obtaining the material requisition schedule that prepared by site staff.

6. Requesting materials directly by the field staff.

Construction Phase

As bidding phase is finished, and material procurement is done it’s

time now for start with construction phase, which include:

1. Keep generating the material requisition forms in which the material
description, quantities needed, dates when the materials are needed and

locations.

2. Verifying the material received against the material ordered by tests.

3. Keeping a track record of the supplied materials, remaining balance and

the installed materials.

4. Recording any problems in the delivered materials.

Post-construction Phase

Conducting comprehensive assessment for the material supply chain
process through the mentioned phases is critical step to avoid the mistakes

and develop these processes in the future projects.
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Chapter Six

Conclusions and
Recommendations
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Chapter Six

Conclusions and Recommendations

6.1 Overview

This chapter briefly overview the research results where the main

conclusions are explained. It also focuses on recommendations for adopting

the MSCM. In addition, this chapter discusses the research contributions to

current literature and the suggestions for future studies.

6.2 Conclusions

Based on the information presented in this thesis, the following are

the main research conclusions:

Contractors in West Bank face problems that cause late deliveries,
delays in project completion, financial losses, hidden cost, and material

losses.

The results show up problems in communication between all
participants in the construction industry which appears in
misunderstanding between owner or consultant and contractor,
incomplete drawings and details, and ambiguities between plans and

specifications.

Traditional project management principles are not enough for project

success as it doesn’t consider all participants in construction projects.
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Due to the problems that appeared in material supply process; the need
arises for implementing new trends of management, as applying the

material supply chain management.

60% of contractors have the right perception of MSCM concepts;
which is considered moderate level that need to be improved in order to

increase the awareness toward the importance of such concepts.

42% of contracting companies do not have material supply
management department, and 33% partially have departments for
material supply management; this indicate that a high percentage of
companies do not have the attention for applying MSCM. This also

refers to weakness in perception toward MSCM.

Companies are not aware of the importance of using technological
systems such as bar codes, EDI, RFID etc. for material control, as the
percentage of using these technologies was low (46.2). This may be due
to lack of technological skills, shortage in financial and technical

resources, and lack of knowledge.

There is an urgent need for adopting a material supply chain
management framework by contracting companies in West Bank to

improve their performance.

Change management is a basic process for applying the MSCM
framework, in order to avoid challenges that may appeal in business

environment during the implementation of MSCM framework.
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6.3 Recommendations

Based on the outcome of this research, the following can be

recommended:

Build up communication channels between suppliers, contractors,

consultants, owners and any other participants in construction projects.

Strengthen the relationship with suppliers and build up long term

relationships.

Conduct training courses to develop employees’ skills, knowledge and

perceptions.

Raise the awareness for the importance of using technology for
inventories management and material control, through holding

workshops for managers.

Encourage managers to adopt “Team Management” style, to increase

the coordination between functional disciplines and stages.

Get rid of surplus materials in lowest possible losses, as building up

reverse logistic systems with suppliers or reselling the material.

Adopt quality management concepts and apply ISO certificate

requirements.

Adopt the conducted material supply management framework.
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6.4 Research Contributions

The importance of this research is derived from its contribution to
solve material supply problems in contracting companies in West Bank, by

studying the practices of MSCM and conducting MSCM framework.

So the results of this research are of great importance to the
academic field and researchers, and contracting companies that seeks to
improve their performance. Therefore the research is considered to have a

significant contribution in the following areas:

Giving a clear assessment for the current practices of material supply in

construction projects.

e Determine problems that contractors face in material supply process.

e Determining challenges that affect the implementation of MSCM

practices in construction projects.

e Developing a framework for MSCM which increase the adopting of

MSCM in construction projects in West Bank.

6.5 Recommendations for Future Studies

The following are some of the key recommendations for further

research, which may contribute in developing the MSCM in West Bank:

e Study warehouses management and its effect on the material supply

chain management.
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Other research may explore the importance of reverse logistics in

construction industry and its effect on MSCM.

Clarify and study the importance of horizontal and vertical integrations

in CSCM.

Develop MSCM researches from the owner perspective.
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Appendix (A): Questionnaire
(English Form)

Implementation of Material Supply Management in the Construction

Sector in Palestine.
Introduction

Material Supply chain management encompasses the planning and
management of all activities involved in sourcing and procurement,
conversion, and all logistics management activities. Importantly, it also
includes coordination and collaboration with channel partners, which can
be suppliers, intermediaries, third-party service providers, and customers.
In essence, material supply chain management integrates supply and

demand management within and across companies.
Objectives
This research plans:

e To investigate the current practices of supply chain management of

construction companies in Palestine.

e To develop a framework that can be implemented for material SCM in

the construction companies.
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This questionnaire is considered as a part of the supplementary
research to achieve master degree in the Engineering Management program

at An-Najah National University—Nablus.

Please take a look at the following questions and try to answer
correctly and accurately, as many questions as possible. All the information
gathered here will be kept strictly confidential and will be used only for
research and analysis purposes without mentioning the person or company
names. If you require clarification and any further information, please do

not hesitate to contact me.

Thanks for your assistant and cooperation

Shomoo Badawi

Email: shomoo.badawi@hotmail.com
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Section One

General information about the person who is filling the questionnaire

4. Company classification according to the contractor union for the

following sectors
( ) First class ( ) Second class ( ) Third class

( ) Forth class ( ) Fifth class

5. Respondent Position:

( ) Company Manager ( ) Project
( ) Manager ( ) Site Engineer
( ) Supervision Engineer

6. The person or section in charge of the material procurement is

( ) Company Director ( ) Project Manager
( ) Site Engineer ( ) Procurement Section
( ) Other

7. Respondent Scientific Qualification:

( ) Higher Studies ( ) Bachelor

( ) Diploma ( ) High School
8. Respondent Years of Experiance:

( ) 5 years and ( ) 5-10 years

( ) 10- 15 years ( ) 15 years and above
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9. Number of executed projects within the last five years
( ) 10 and below ( ) 11-20 ( )21-30

( ) 31-40 ( ) more than 40

10. The Dollar Value of Construction Projects Performed During the
Last five Years (Million Dollar)

( ) Less than 1 ( ) From 1 to less than 5
( ) From 5 to less than 10 ( ) More than 10

11. Type of Projects in the Company
( ) Building ( ) Infrastructure

( ) Building &Infrastructure

Section Two

Evaluate the current level of the implementation of material supply

management in the construction sector in West Bank

1. What is your perception of material supply management?

( ) Material procurement ( ) purchasing raw materials
( ) Suppliers relationships ( )JA Tool to control inventories
( ) Project management ( ) Customer Satisfaction

( ) All of the above

2. Does your Company have material supply management

department?
( ) Yes ( ) No ( ) Partially Existing
3. Does your company have quality control of materials?

( ) Yes ( ) No ( ) Partially Existing
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4. Does your company have inventories?

( ) Yes ( ) No ( ) Partially Existing
5. Are materials stored in places suitable for their safety?

( ) Yes ( ) No ( ) Don't Know

6. Has your Company got the ISO Certificate?

( ) Yes ( ) No ( ) Don't Know

7. Does the Contractor's Engineer Exist at the Site Permanently?
( ) Yes ( ) No ( ) Don't Know

8. Does your company have suppliers documentation?

( ) Yes ( ) No ( ) Don't Know

9. Do you use special forms for material management?

( ) Yes ( ) No ( ) Don't Know

10. Is there any recorded cases for complains from the construction

team for late delivery of materials?
( ) Yes ( ) No ( ) Don't Know

11. Do you have any partnership agreements with any of your

suppliers?

( ) Yes ( ) No ( ) Don't Know
12. Do these partnerships include any contractual agreements?
( ) Yes ( ) No ( ) Don't Know
13. How do you value partnership with your suppliers?

( ) Important ( ) Unimportant ( ) Normal
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Section Three
Current Practices of Material Supply Chain Process

3.1 Please tick the appropriate cell for your current practice for each

statement below.

Usage Degree

. Material ly Chain P
No aterial Supply Chain Process L1213 1415

Phase 1: Bidding Phase (Estimate, preparation & Submission)

Identifying the needed materials for each item
1.1 jonce you receive the project's drawings and

specifications

12 Estimgting the quantity of the needed

"~ materials per each item

13 Include your lﬁ<e.y' suppliers in planning and
goal setting activities

1.4 Deﬁning any special requirements for the
project

15 Ideptifyipg the materials gccording the
availability or the need for making them

1.6 Using softwares or computer .applicatiops such
as Microsoft Excel for preparing the estimates

1.7 Involying the projept manager or construction
team in the estimation process

1.8 There is coordination between the functional

disciplines and stages

Establishing historical prices database for the
1.9 materials in order to be used for preparing the
estimate for the future projects

Depending on the prices of suppliers and
1.10 jmanufacturers on preparing the project
estimate

Scheduling a meeting with the project
111 [manager and the construction team to re-

estimate the project quantities after you win
the bid

Establishing a schedule for material requisition
1.12 jaccording the type of material, the quantity
needed and dates to be on site
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No. Material Supply Chain Process U;a e;)e Ul:e
Phase 2: Sourcing (Vendor Selection)
71 Pre-qualify the suppliers and make
| documentations for qualified suppliers
Verifying that the supplier is capable to
2.2 | deliver the right materials with the right
quantity at the right time to the right place
73 Purchasing the materials from previous
"~ | suppliers with previous projects
24 Recruitment  offers from  different
" | suppliers
Selecting the winner supplier based on
2.5 :
the lowest prices
26 Considering suppliers with higher prices
" | for quality issues
27 Negotiating the prices directly with the
" | suppliers
Phase 3: Material Procurement
31 Obtaining the material requisition
" | schedule that prepared by site staff
39 Using technology systems such as bar
™ | codes, EDI, RFID etc. for material control
Requesting a material sample from the
3.3 | supplier for testing it before the material
1s ordered
Issuing purchase order to the winner
34 supplier in order to organize the
" | relationship between the contractor and
the supplier
Requesting materials directly by the field
3.5
staff
3.6 | Using JIT (Just in Time) delivery system
37 Ordering 100% of the estimated items
" | quantities at once
Specify for the suppliers the release dates
3.8 | of and the exact location for materials

delivery to avoid materials re-handling
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No.

Material Supply Chain Process

Usage Degree

2

3

4

Phase 4: Construction

4.1

Keep generating the material requisition
forms in which the material description,
quantities needed, dates when the
materials are needed and locations

4.2

Verifying the material received against
the material ordered by tests

43

Recording any problems in the delivered
materials

4.4

Keeping a track record of the supplied
materials, remaining balance and the
installed materials

4.5

The distributer or supplier provides an on-
site truck

Phase 5: Post-Construction

5.1

Conducting comprehensive assessment
for the material supply chain process
through the mentioned phases to avoid the
mistakes and develop this process in the
future projects

3.2 Please check the method/s you adopt for material order:

1.

N

4.

5.

Internet
Telephone

Fax

Personal meeting

E-mail

3.3 Please check the criteria/s you use for supplier selection:

1.

2.

Availability

Good Quality
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3. Competitive pricing- Cost ( )

4. Reliable delivery ( )
5. Flexibility in accommodating contractor's changes/request ( )
6. Sign long term agreement/enter into partnership ( )
7. Personal relationship ( )
8. Mutual interests ( )
9. Financial facilities ( )

Section four - Identification of the challenges that face the Contractors

through the Material Supply Chain Process

Use your experience to determine the degree of occurrence of the following

problems by ticking the appropriate cell.

Usage Degree
1 2 3 4 |5

Phase 1: Bidding Phase - Material Takeoff and identification

No. Material Supply Chain Process

The misunderstanding between the

1.1
owner or consultant and contractor

Lack of communication between the

12 parties involved

1.3 | Incomplete drawings and details

Using specifications different from

1.4 those commonly used

Ambiguities between plans and

1. : :
> specifications

Phase 2: Sourcing (Vendor Selection)

Lack of information about the
suppliers

Incomplete proposals ( Suppliers did
2.2 | not include all the documents with the
proposal)

Time waste of investigating non-
qualified suppliers

2.1

2.3
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No.

Material Supply Chain Process

Usage Degree

2 3 4

Phase 3: Material Procurement

3.1

Unavailability of required material

3.2

Late submittals by the contractor to be
approved by the Supervisor
Engineer

3.3

Incorrect submittals by the suppliers

34

Late approval of submittal by the
Supervisor Engineer

3.5

Lack of communication between the
parties involved

3.6

Lack of coordination and
misunderstanding between contractor
and supplier

Phase 4: Construction

4.1

Late deliveries

4.2

Material does not meet specifications

4.3

Re-handling of materials- Materials
have to be moved from one place to
another before being installed

4.4

Warehouses are insufficient or too far
from the site

4.5

Materials waste

4.6

Theft

4.7

Materials damaging

4.8

Poor communication between the
parties involved

4.9

Receiving, handling and storage of the
unused materials

Phase 5: Post-Construction

5.1

No storage for the surplus materials

5.2

No possibility that surplus materials
can be returned to the supplier

53

Charging penalties by the suppliers for
the returned materials

54

Salvage losses for the surplus
materials
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In what level your company is facing the problems below when using
these systems?

r;fa?em Little Some Significant Srzr];(l);l;
Problem / Rate P atall | Problem | problem | problem p
(D 2) 3) 4 €
Resistance to change

from employees
Resources shortages
€.g. no maintenance
and update
Skills shortages e.g.
Computer illiteracy
within the company
Insufficient vendor
support
Hidden cost
Integration with
existing system
Integration with
supplier’s system
Integration with
customer’s system
Other (specify)
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Appendix (C): Interview Questions

where is the company located in the West Bank?

What is the classification of your company according to the

Palestinian Contractor Union?

What is the number of executed projects within the last five years?
What types of projects do your company implement ?

Do you face project delays?

Does these delays cause financial losses?

Do you have a system for material supply in company?

Do you suffer from price changes during the construction phase?
Do you have inventory facilities? And where?

What type of material do you usually store?

Do you import material? And what is the procedure for importing?
Did you face problems with suppliers?

What are the problems in material supply?

Do you prepare contingency plans for material procurement?
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Appendix (D) Interview Questions Arabic
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