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ABSTRACT 

The activities, processes and relationships that fall under the supply chain label 
re central to industrial modernity. As supply chains are now competing against supply 
hains, it is vital that they are managed effectively so as to enhance their performance. 

An ex
om two separate perspectives. The first is the decisional perspective that prescribes to 
e premise that different decisional variables or factors lead to different performance 

 to 
rently. 
 looking 

multiple 
sis, the 
of this 
a platform 
ime 
sis that 

ply chain 
 spatial 
ed the 

proposed contingency framework for supply chain analysis. This 
sed on two guiding principles. One is that different supply chain 

tructures will give rise to different supply chain performances and the other is that there 
is an in
variabl

amework, though useful in its own right, would have been of limited use especially to 
y fram work in analyzing supply 

o  resul  confi  the hypothesis that 

ply 

 

 

a
c

amination of the literature on supply chain analysis reveals that it can be viewed 
fr
th
levels. The second perspective centers on the fact that there is no one best way
manage all supply chains and different supply chains have to be managed diffe
The literature also reveals that several different methodologies are employed in
at those issues and their effects on supply chain performance.  Because of the 
issues involved and the lack of a common methodology in supply chain analy
literature paints an almost confusing picture of the subject. Thus, the purpose 
study is to investigate and develop a general framework that could be used as 
to investigate or analyze the performance of supply chains whilst at the same t
incorporating the characteristics of the two perspectives of supply chain analy
was mentioned earlier. In order to achieve this, an extensive literature review and case 
study analysis was done. This leads to the coining of new concepts like the sup
structure, which is made up of the physical variables, relationship variables and
variables, and contextual variables for supply chains. These new concepts form
elements of the 
framework is ba
s

teraction between the supply chain structure variables and the contingent 
es, which in turn will affect supply chain performance. A purely conceptual 

fr
practitioners. Thus the applicability of the contingenc e
chains is demonstrated via simulation. The simulati n ts rm
different supply chain structures exhibited different performances. The proposed 
contingency framework could serve as a theoretical base for further research into sup
chain analysis, which would give more insight into the dynamics of a supply chain. 
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Aktiviti, proses serta hubungan antara organisasi yang tercakup di bawah tajuk
rantai bekalan adalah penting bagi kemodenan perindustrian. Dalam keadaan di m
rantai bekalan bersaing dengan suatu rantai bekalan yang lain, u yan
adalah penting supaya prestasi mereka boleh dipertingkatkan. Tinjauan literatur dalam
bidang analisis rantai bekalan  menunjukkan yang ia boleh dilihat dari dua perspektif 
yang berbeza. Yang pertama adalah perpektif keputusan di mana berbagai faktor atau
pembolehubah keputusan akan mengakibatkan tahap prestasi yang berbeza bagi sesua
rantai bekalan. Perspektif kedua pula berkisar kepada fakta yang menyatakan bahawa
tidak wujud hanya satu cara paling baik untuk mengurus semua rantai bekalan, malah
rantai bekalan yang berbeza perlu diurus dengan cara yang berbeza. Tinjauan literatur
juga menyerlahkan kewujudan pelbagai metodologi dalam menangani isu-isu yang 
berkait dangan analisis rantai bekalan. Kewujudan pelbagai isu dan ketiadaan suatu 
metodologi sepunya dalam analisis rantai bekalan menyebabkan bidang ini tampak 
kompleks. Tujuan kajian ini adalah untuk menyelidik dan membentuk suatu ker
am yang boleh digunakan sebagai platform bagi mengkaji dan menganalisis pre
sesuatu rantai bekalan dan pada waktu yang sama berupaya untuk merangkumi ciri-ci
dari kedua-dua perspektif dalam  analisis rantai bekalan seperti yang telah 
atas. Untuk merealisasikan perkara ini satu tinjauan literatur yang mendala
kajian kes telah dilakukan. Ini telah menghasilkan beberapa konsep baru seperti struk
rantai bekalan, yang ditakrifkan sebagai gabungan pemboleh ubah fizikal, pemboleh 
ubah hubungan, dan pembolehubah ruang, serta pembolehubah konteks untuk rantai 
bekalan. Konsep ini membentuk unsur penting dalam kerangka kontigensi untuk anal
rantai bekalan yang dicadangkan. Kerangka ini adalah berdasarkan kepada dua prinsip
utama. Yang pertama adalah prinsip yang menyatakan bahawa struktur rantai bekalan
yang berbeza akan menghasilkan prestasi yang berbeza sementara prinsip kedua pula 
menyatakan yang interaksi antara pembolehubah struktur rantai bekalan dan 
pembolehubah kontigen atau konteks akan memberi kesan kepada prestasi rantai 
bekalan. Keberkesanan sesuatu kerangka konsep yang dibina suda
seandainya penggunaannya dalam menganalisis  rantai bekalan tidak dapat ditunjukka
Oleh itu, dalam kajian ini, kebolehgunaan kerangka kontingensi ini telah ditunjukkan 
melalui simulasi. Hasil dari simulasi yang dijalankan, didapati bahawa struktur rantai 
bekalan yang berbeza menunjukkan prestasi yang berbeza. Ini sekali gus mengesahka
hipotesis yang didapati dari kerangka kontingensi tersebut. Kerangka kontingensi yan
dicadangkan dalam tesis ini boleh menjadi asas teori bagi memungkinkan penyelidika
yang lebih mendalam dalam analisis rantai bekalan yang sekali gus akan memberi 
pandangan yang berguna dalam dinamik rantai bekalan.  
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CHAPTER 1 

 
INTRODUCTION 

 

 
1.1. Background of the Problem 

 

A supply chain is a network of faciliti g a 

product from raw materials through to the cu

coordinating and controlling material, parts a liers to the 

distinct flows throu  

information (Stevens, 1989). In the early day

management the spotlight was primarily cent n 

within a single company.  The traditional view of supply chain management according 

8) is to leverage the sup

purchase prices while assuring supply. Typic

management are multiple partners; partner evalu

ation bases; arm’s length negotiations; formal short- term contracts; and 

 

external partners including suppliers, carriers, third party companies and information 

 

 

 

es and activities involved in deliverin

stomer. It is concerned with planning, 

nd finished goods from the supp

customer. It involves two gh the organization that is, material and

s of discussion about supply chain 

red on management of the supply chai

to Spekman et al.(199 ply chain to achieve the lowest initial 

al characteristics of this type of 

ation based on purchase price; cost 

based inform

centralized purchasing.  

Today’s focus of supply chain management, however, is one of cross-company 

planning and implementation. Under this new paradigm, supply chain management is 

redefined as a process for designing, developing, optimising and managing the internal 

and external components of the supply system, including material supply, transforming 

materials and distributing finished products or services to customers, that is consistent 

with overall objectives and strategies. This new way of managing the supply chain will 

link all partners in the chain including departments within an organization and the 
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system providers. The partners all work together to make the whole supply chain 

competitive ( Lummus and Vokurka, 1999). 

 

Since competitive advantage is now defined in terms of supply chains instead of 

single companies, it is imperative that supply chain analysis are continually analysed so 

as to im erformance hence increasing its competitiveness. The importance of 

pply chain management is proven by the large amount of 

rea. An excursion into the literature on supply chain analysis reveals that 

it is a m

rutiny, it will be shown in Chapter 2 that the content itself can be 

eparated into two perspectives or paradigms. The first is the decisional perspective that 

 premise that different decisions lead to different supply chain 

performance levels. The second perspective centres on the fact that there is no one best 

way performance is contingent upon 

arious factors. Although each perspective, separately, are effective in explaining and 

 

ture in Chapter 2, Table 2.10) each perspective 

oncentrates only on certain factors and ignore others. In order to obtain a more 

ple

 

ethodology for supply chain 

nalysis. 

 

 

prove its p

supply chain analysis or su

research in the a

ulti faceted area of research reflected by the multi issues discussed and the 

various different methodologies adopted. However, it was shown that the literature can 

be viewed via a taxonomy based on content and methodology (Croom et al., 2000). 

 

 On finer sc

s

prescribes to the

 to manage all supply chains and supply chain 

v

analysing the different issues that arose in supply chain analysis, each on its own 

presents an incomplete analysis of supply chains. This is due to the fact that (as will be

shown in the review of the litera

c

com te picture of supply chain performance and supply chain dynamics, an 

encompassing framework that incorporates the features of both paradigms is deemed

necessary. This framework will be the underlying m

a
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1.2 Definition of terms 

 

 Definitions to some terms that are regularly referred to in the thesis are given in 

able 1.1. T

 

Table 1.1: Definition of terms 

Term Definition 

Contingency Framework A framework that is based on the contingency 

theory, which is an approach to the study of 

organizational behaviour in which 

explanations are given as to how contingent 

factors such as technology, the external 

environment and culture influence the design 

and functioning of organizations. 

Supply Chain Performance Supply chain performance comprises the 

actual output or results of a supply chain as 

measured against its intended goals and 

objectives. 

Supply chain analysis A careful examination of the supply chain with 

the objective of evaluating its behaviour and 

performance via suitable qualitative and/or 

quantitative techniques. 

 

1.3 Statement of the Problem 

ere 

ains compete with each other. To analyse a supply chain is to determine its 

al 

pply 

 

f 

 

Supply chain analysis is important especially in this era of globalisation wh

supply ch

current performance and to find ways to improve future performance. There are sever

ways to analyse supply chains as will be attested by the abundant literature on su

chain analysis and management. However these approaches seems inadequate because it

fails to incorporate and combine important relevant factors such as the various types o

buyer-supplier relationships, the supply chain structure concept and the contingency 
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behaviour of supply chains into an encompassing framework. As such supply cha

analysis done via existing methods will provide a fragmented and an incomplete picture 

of the supply chain dynamics and performance. Hence, this study will therefor

investigate and develop a general framework that could be used as a platfor

the performance of supply chains.  

in 

e 

m to analyse 

 

alysis 

, 

 

y supply chains.  

.5 Objectives 

 

(i) o identify and classify the factors that affect supply chain performance. This 

will involve th hain structure concept 

and the ontin

 

(ii) o develop a contingency based framework that will serve as a methodology for 

analysi  the p  determination of the 

relation hips b

 

(iii) o investigate the applicability of the developed framework on the performance 

of supply chains, th

 

 

 

1.4 Purpose of Research 

  

The purpose of the research is to develop a framework for supply chain an

that unifies two different approaches to supply chain analysis found in the literature. The 

framework will take into consideration the decisional factors of the decisional paradigm

the structural factors from the structural paradigm and the contingency effect exhibited

b

 

1

The objectives of this research are as follows: 

 

T

e development and formalization of the supply c

gency variables.  c

T

ng erformance of supply chains. This involves the

etween the factors uncovered in (i). s

 T

rough the use of modelling and simulation. 
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1.6 Sco

g 

t 

 (1998). 

 applicable to other types of supply chains, the focus of this 

research is on manufacturing supply chains. 

(iii)   

 he main assumptions of this research are related to the simulation modelling 

and ana

earch 

nt and significant both from the theoretical and practical 

tandpoints. The rationale and motivation for this research can be summarised as 

follows

 

s 

 

pe and Key Assumptions. 

 

 This study is limited to the following: 

 

(i)  The research is conceptual in nature. This means that it relies heavily on existin

literature. It is via the literature that the components of the supply chain structure 

variables and contextual variables are identified and conceptualised. This is consisten

with the conceptual modelling approach adopted in Meredith (1993) and Wacker

(ii) Although equally

To provide focus on the strategic and structural issues the supply chain, models

developed are at a high level of abstraction and are not at the machine level of detail. 

(iv) The structural input to the simulation studies is based on limited case studies on 

local automotive supply chains. The operational input however, is based on a published 

hypothetical situation (Closs et al., 1998).  

 

T

lysis which is carried out using the simulation package ARENA 5.0 and its 

separate application Pan Analyzer. These are explained in Chapter 3 and Chapter 5 of 

the thesis. 

 

1.7 Importance of Res

 

 The research is importa

s

: 

 (i) Supply chain analysis has attracted researchers from many different domains 

each utilising a particular methodology and paradigm in examining and solving 

problems. The boundaries created by the type of methodology and paradigm employed

painted a fragmented picture of supply chain dynamics and performance. This make

comparison between studies and generalizations of results difficult and inaccurate. Since
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the contingency based framework is an encompassing framework that combines 

different paradigms in supply chain analysis and incorporate various factors importa

the analysis of supply chain performance, it thus presents the researchers and 

practitioners alike with a common tool that can facilitate comparisons and 

generalizations between studies as mentioned earlier. 

 

 (ii)  The lack of a theoretical base to the area of supply chain management has been 

highlighted by New (1997). Without a sound theoretical base, the field of supply chain 

management will reduce to a passing fad (Chandra and Kumar, 2000). Thus, this 

research is t

nt to 

imely and relevant as it provides new theoretical descriptions, in terms of the 

contingency framework and its components. Furthermore, this can become a basis for 

other theoretical developments in the field of supply chain analysis and management.  

 

.8 Research Methodology 

This section briefly intr search methodology. The details however, 

re presented in Chapter 3. The gency framework for supply chain 

nalysis was developed via thre llustrated in Figure 1.1.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.1: Phases of development of the proposed contingency framework 
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This research is largely theoretical in nature. It thus follows, in the first part, the 

the operations management literature of which supply 

hain management is a part. In phase one of the research, a critical review of the 

lite

con

par

affe

dec

con

ships 

bet

lite ly 

cha

the sed 

con ain analysis.  

 

The third and final phase of the research is the proof of concept. It demonstrates 

the credibility and applicability of the framework. This is done by embedding simulation 

into the supply chain structures simulation framework. Here it is shown that different 

supply chain structures characterized by different relationship profiles exhibit different 

levels of performance. 

 

1.9 Research Contributions 

 

The different and sometimes divergent approaches in analysing supply chains 

and the concept of different styles for different supply chains provided the impetus for 

this research. Figure 1.2 highlights the main contribution of this research in the form of a 

hierarchy of contributions. In seeking a holistic paradigm that combines the different 

approaches to supply chain analysis resulted in the main contribution, which is the 

contingency framework.  This framework provides a systematic and rigorous approach 

theory building concepts found in 

c

rature on supply chains is done. This is achieved via a framework that is based on the 

tent and methodology taxonomy. The literature reveals that there are two different 

adigms in supply chain analysis and that several decisional and structural factors 

ct supply chain performance. Using conceptual analysis a classification of these 

ision variables was done. It led to the supply chain structure concept and the 

tingency variables.  

 

Phase two of the research is concerned with discovering the interrelation

ween the variables discovered in Phase One and supply chain performance. Here, the 

rature reveals that there is no “one size fits all method” to analyse or manage supp

ins. This fact points to a contingency framework for supply chain analysis based on 

 theory developed in organizational studies.  This phase resulted in the propo

tingency framework for supply ch
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to effectively analyse supply chains. One of the main components of the framework is 

the newly formed supply chain structure concept, which is made up of the physical 

stru ture variables, the relationship riables and the spatial structure variables. 

The framework incorporates the interactions between the contextual variables, the 

sup ly chain structure variables and ain performance. The proof of concept and 

the applicability of the framework  the supply chain structure simulation 

framework, which is another research contribution.  Other specific contributions are the 

rela onship profiles and relationship hich are related to the modelling and 

sim lation considerations of th  of the contributions are given in 

Chapter 7. 
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Figure 1.2: Summary of main research contributions 
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1.10 Organization of the Thesis 

This thesis consists of seven chapters as shown in Figure 1.3. Chapter 1 serves as an 

essential introduction to the resea resents the review of the relevant 

literature that leads to the formulation of this thesis. Chapter 3 describes the chosen 

methodology and the ration r 4 describes the research 

main contribution that is, the contingency framework. In this chapter the components 

of the framework are presented. The concept of supply chain structure with respect 

ontingent framework is developed and explained. The relevance and 

novelty of the framework is highlighted. Chapter 5 describes the modelling 

he 

s. 

 

rch. Chapter 2 p

ale behind its choice. Chapte

to the overall c

approaches, the simulation models and analysis done in ARENA used in showing t

credibility and applicability of the framework. In light of the results presented in 

Chapter 3 and 4, Chapter 6 provides the overall discussion of the research finding

Chapter 7 concludes the thesis with lists of contributions, conclusions and 

suggestions for further research.  
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This chapter has provided the foundation of the thesis. It has introduced the 

search problem and described the motivations for the research. The research 

ethodology is also briefly described. A list of research contributions is also given. The 

rganization of the thesis is also outlined.  

 

 

 

Chapter 1 
 

Introduction

Chapter 2 
 

Literature Review

Chapter 3 
 

Research Methodology 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.3: The layout of the chapters in the thesis. 
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