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ABSTRACT

This research examines the selection of suppliers as they are one of the most main
important elements of any supply chain. Due to the importance, different aspects of
supply chain types and possible mathematical methods have been addressed to select
suppliers under predetermined factors and criteria which are followed by all suppliers.
A weighted linear model was proposed to solve the problem of supplier selection
inspired by multi-criteria decision making. DEA consists of a programmable
mathematical approach that enables to evaluate the efficiency and performance of
decision-making units successfully with identical inputs and outputs. Considering that
different suppliers are available to the company, the manager should make a decision
as to who is the best supplier based on their valuations and considered several criteria.
Based on the comparison, the main factors can be considered to examine the resulting
changes in the findings through the DEA model. The priority of measures can be
changed by swapping their order to consider different importance sequences.
Recently, organizations are moving towards a reduction in the number of suppliers
since it is difficult to manage a large number of them. The reason for this research lies
in the development of an evaluation and selection model for suppliers, which is
effective and comprehensive. Improving the efficiency and effectiveness of public
supply chains processes is an essential part of an organization's ability to compete
effectively. Therefore, the main objective of this research is to plan and develop a
system to solve problems of selection of suppliers. The model created here is
application particular for a manufacturing company. Research is therefore required to
distinguish general models that are applicable for various organization types. The
utilization of the show strategies likewise needs a lot of research as it might get
complex with objectives more than one.
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CHAPTER ONE
INTRODUCTION

1.1 GENERAL OVERVIEW

Agile supply chains need to be highly flexible in order to reconfigure quickly in
response to changes in their environment. An effective supplier selection process is
essential for this. The focus on competitive supply chains and extended enterprises
requires the adoption of agile supply chain practices demanding their suppliers to have
agile attributes. Quantitative and qualitative factors are used to assess and select
appropriate suppliers to fit within an organisation’s agility practices (Lihui Wang &
Lenny Koh, (2010)). Various supplier selection methods as observed in the literature
have been classified in to a number of broader categories. Figure 1.1 presents various

supplier selection methods as will be discussed in the literature (Om Pal et al. (2013)).



Categorical Methods Methods for
[ DEA } prequalification

Cluster Analysis of suppliers
AHP B

ANP

TOPSIS - MADM
MAUT Techniques

Outranking Methods -

Linear Programming \ Mathematical
Multi-objective

Programming

Supplier linear Programming »

Selection (MOLP) REesl

Methods Goal Programming )
Case Based Artificial
Reasoning (CBR) Intelligence
Artificial Neural Methods
Network
Fuzzy Logic <« Fuzzy Logic

Approaches

AHP+TOPSIS Combined
AHP+MOLP Approaches
MAUT+LP

Figure 1.1 Various Supplier Selection Methods (Om Pal et al. (2013)).

On the basis of the literature review, it has been observed that the basic criteria
typically utilized for selecting the suppliers are pricing structure, delivery, product
quality, and service etc. While most buyers still consider cost to be their primary
concern, few more interactive and interdependent selection criteria are increasingly
being used by the manufacturers. The various important criteria for the supplier
selection as observed from the literature review (Om Pal et al. (2013)) are shown in

Figure 1.2:



Objective Selecting the best supplier
. —— i Service
e Price . .
Evaluation criteria ( Delivery (" Quality -
Criterion dimensions Timelines Costs ‘ Incoming lots Costs
~= Personnel ‘ Facilities R&D ‘ Capability
Alternatives Supplier A ( Supplier B ( Supplier C

Figure 1.2 An iIIl.Justrati.ve decision rhierarc.h'y forr supplier selection (Om Pal et al.
(2013)).

1.2 PROBLEM STATEMENT AND SIGNIFICANCE

Selection of supplier plays a vital role in effective supply chain management. The
supply chain management is a strategic weapon to build up and enhance sustainable
competitive advantage by cost reduction without compromising customer satisfaction.
Moreover, the ability to understand the environment pressures that drive the supply
chain management and clearly note the barriers and implement solutions or bridges
enable supply chain performance to maintain competitive advantage. The main goal
and important aspect of supply chain is leveraging the expertise, experience, skills and
capabilities of the supply chain planning who comprise this competitive network. A
supply chain has to be an agile and flexible to meet the changing demand of the
customers. A supply chain which is agile will meet the suppliers’ need in agile way
thus helps to provide the customers’ needs in given delivery lead time. Thus agile
supply chain will benefit shipper and customers to fulfill the objectives of
manufacturer and customers. Thus, issue of selection of supplier is very complex and

significant. Potential supplier helps in fulfilling the strategic objectives of the



manufacturer. The present research targets to establish the simple and effective

methodology to select the supplier for the given requirement of manufacturer and

according to different criteria such as price, quality, delivery, technical capability and

financial position.

This research will be very helpful for the managers, decision makers,

practitioners and researchers associated with the supplier selection and related

activities.

1.3 RESEARCH OBJECTIVES

This study seeks to achieve a set of objectives, which are follows: For such purpose, a

research proposal is presented as:

To analysis and assess the available methodology in supplier to provide a
research platform to researchers.

To develop a conceptual framework in Supplier Selection for Agile
Supply Chain.

To assess the available criteria and their importance to prioritize them and
select them for the selection of supplier for the given manufacturing
requirement.

Todevelop a model to help the manufacturers in deciding
the best supplier for the manufacturing requirements.

To validate the developed model using real case study.

1.4 RESEARCH METHODOLOGY

The research methodology is the skeleton of the procedure whereby the entire research

can be built and achieved. This research examines the problem of supplier selection



for a manufacturing company based on different criteria. This research relies upon the
inductive approach where many previous studies are dealt with, research and literature
that dealt with continuity and responsibility of quantitative and qualitative criteria
which are utilized to evaluate and select suitable suppliers to fit within an
organisation’s agility practices. The obtained model can designate request amounts
between the candidate suppliers that can choose the most appropriate and least number

of suppliers to accomplish maximum efficiency.

1.5 SCOPE OF STUDY

In this research, a review is mentioned for different multi-criteria methods which are
reported in the literature for reinforcement the supplier selection process. The review
is based on an extensive search in the academic literature. The contributions in a
conceptual frame are placed for reviewing the supplier selection methods which are
appropriate for small and medium companies. This takes and accommodates the
diversity of procurement situations in terms of complexity and importance into
account, which founds purchasing practice in the present day and covers the different

phases in the supplier selection process.

1.6 DISSERTATION OUTLINE

The dissertation is consisted of five chapters. Chapter One provides a general
overview of the research problem and displays the main objectives of the research
with a passing illustration for the research methodology and the size of facility which
is selected as a case study. Chapter Two grants a detailed view for two headlines in
the research, regarding supply chain management and supplier selection as a literature

review. Chapter Three presents the research methodology in details by analyzing and



constructing the research model, and mentions the main reasons that lead to the
importance of research in the selection of suppliers and supply chain. A theoretical
part illustrates the technique of DEA method in evaluating and analyzing data.
Chapter Four (case study) discusses the case study in practice, and then analyzing and
discussion the obtained results. Conclusions, limitations and possibilities for future

research tasks are outlined in Chapter Five.



CHAPTER TWO
LITERATURE REVIEW

2.1 GENERAL LITERATURE REVIEW
Supply chain management (SCM) includes all management activities related with
flow and transformation of goods from the raw material stage through the end client
stage, alongside the management of flow of the related information for accomplishing
feasible competitive advantages for production and service-oriented organizations.

Lee & Billingham (1995) realize (SCM) as the combination of all activities
occurring among a system of facilities that produce raw materials, transform them into
moderate goods and final items, and deliver the final items to clients through a

physical distribution networks. Figure 2.1 shows a graphical model of a supply chain.

Suppliers Manufacturers Distributors Retailers End users

Figure 2.1: Supply chain structure

In the supplier selection arena, there are numerous researches that use different
methodologies to solve the problem. One of the most recent studies that has provided
a reviewed the literature on application of decision-making techniques in supplier

selection is the work of Chai et al. (2013). In this research the literature review has



been investigated from two perspectives: (1) various strategies of supply chain
management and (2) various methods used for supplier selection.

The number of factors that one could consider for supplier selection is not only
large but also depends on the context (for example strategic or transaction-oriented,
etc.), type of the product, nature of the markets, and so on. Since 1960s, supplier
selection criteria and supplier's performance have been a focal point of many
researchers.

The receptiveness of decision makers to the utilization of formal decision tools
in terms of formulation of decision criteria, the qualification of appropriate candidate
suppliers and recognition of the requirement for a new supplier are topics that have
been argued widely within the literature (De Boer & Van Der Wegen, (2003)).

Few works have considered both agile and lean criteria in an integrated way to
model supplier selection problem. Besides, based on the planned framework, different
concepts can be used to maintain the competitiveness within the market like different
suppliers that are presented with different levels of leanness and agility. Examples of
recent studies that have used ANP or DEMATEL for supplier selection problem are
Yang & Tzeng (2011), and Buyukozkan & Cifci (2012), but they have not considered
the inefficiency of ANP technique in choosing between different alternatives.
However, a solution is proposed to this issue by combining DEA and ANP processes.

This research contributes to supplier selection knowledge field in three ways.
First, this research features a framework for agile criteria. Secondly, the selection of
suppliers is performed in a mean that their leanness and agility is calculated
separately. This leads to higher understanding of suppliers’ capabilities and provides

better managerial insights towards the problem. Thirdly, the proposed methodology



during this research is the first that integrate DEA and agile supply chain in an
exceedingly supplier selection context.

De Boer, L., (1998) expressed that to this point the application of outranking
strategies in purchasing decisions has not been instructed in purchasing or operations
research literature. Authors have shown by suggests of a supplier selection example,
that an outranking approach may be very well suited as a decision making tool for
primary purchasing decisions.

Weber, C.A, (1991), reviewed, annotated, and classified seventy four
connected articles that have appeared since 1966. Specific attention is given to the
factors and analytical strategies utilized in the supplier selection method. In response
to the increased interest in Just-In-Time (JIT) manufacturing methods, and analysis of
JIT's impact on supplier selection is additionally presented. Finally, conclusions and
potential fields for future research are presented.

Li & Fung., (2014), proposed a supplier performance measure using the
thought of dimensional analysis to obtain an index known as the VPI. Typically the
performance criteria employed in supplier performance analysis involve quantitative
and qualitative factors. Here a replacement supplier performance measure is planned
as another to the VPI. For qualitative factors, a two directional consideration is
employed rather than a one directional attitude, which results in mere one score. The
fuzzy bag technique is employed to compensate for blindness in human judgment.
Then all scores for quantitative and qualitative factors are combined in an intuitive
sum of weighted averages known as the SUR.

Weber et al. (2001), described three methods for the selection and negotiation
with suppliers who were not selected. Moreover, it describes how in certain conditions

two multi criteria analysis tools, multi objective programming and data envelopment



analysis, can be used together for this selection and negotiation method. The paper
describes non-cooperative supplier negotiation approaches where the selection of one
supplier leads to another being omitted of the solution.

Weber & Desai, (2000), demonstrated the employment of data envelopment
analysis (DEA) for measuring supplier performance and efficiency. An algorithmic
rule is used for determining points of supplier efficiency on multiple factors. This
study then demonstrates how parallel coordinates graphical representation is used to
show the efficiency of suppliers on multiple factors, and, in thus doing, visually
determine benchmark values on these factors for negotiating with inefficient suppliers.

Maggie & Tummala, (2000), developed an AHP based model and applied it to
a real case study to inspect its feasibility in selecting a supplier for a
telecommunications system. The utilization of the planned model specifies that it will
be applied to enhance the group decision making in selecting a supplier that fulfils
consumer specifications. Also, it is found that the decision process is systematic and
that using the proposed AHP model will reduce the time taken to select a supplier.

Hill & Nydick, (2002), have shown how AHP can be employed to structure the
supplier selection technique. This technique of selection is described, and a detailed,
hypothetic example of how AHP may be used also is provided. In conclusion, a
framework is presented that any business organization will adapt to suit its specific set
of desires.

Liu & Hai, (2011), compared the weighted sum of the selection number of rank
vote, after determining the weights in a much selected rank in order to make decision
of the total ranking of the suppliers. This investigation presents a unique weighting
procedure in place of AHP's paired comparison for selecting suppliers. It provides an

easier process than AHP that is called voting analytic hierarchy process; however that
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does not lose the systematic attitude of derivation the weights to be used and for
scoring the performance of suppliers.

Ellram, (1995), has examined case studies of eleven corporations that utilize
total cost of ownership concepts in purchasing. Supported the case study data and also
the literature, barriers and advantages related to the whole cost of ownership approach
are mentioned. The whole cost of ownership models utilized by the case study
corporations are classified by sort as dollar-based or value primary based. The whole
cost of ownership models are then further classified by their primary usage: supplier
selection or supplier analysis. This cross classification reveals a robust relationship
between model sort and model usage.

Elanchezhian, C., (2010), used a flexible technique particularly multi criteria
decision making (MCDM) technique that includes the analytical network process
(ANP) and technique for order performance by similarity to perfect solution (TOPSIS)
technique to select the best supplier. Author established normal software in an
appropriate platform such as VB, NET and MS access.

Min, H., (1994), proposes multiple attribute utility theory which might
facilitate purchasing professionals to formulate viable sourcing approaches in the
changing world marketplace significantly for international supplier selection. Author
considered the criteria together with political situations, tariff barriers, cultural and
communication barriers, trade regulations and agreements, currency exchange rates,
cultural variations, ethical standards, quality standards and so forth.

Sanayei et al. (2008), proposed an integrated method of multi-attribute utility
theory (MAUT) and linear programming (LP) for rating and selecting the best
suppliers and defining the optimum order quantities among selected ones in order to

maximize aggregate additive utility.
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